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FOREWORD

Thematerial contained in thisdocument wasoriginally devel oped asthe detailed part of the
first set of Standards and Recommended Practices (SARPs) for the aeronauti cal tel ecommuni cation network
(ATN) which has commonly been referred to as the CNS/ATM-1 Package. It was intended to make the
material an appendix to the new Chapter 3 of Annex 10, Volumelll, Part I, containing broad, general, stable
and mostly regulatory-type provisions (the core part of new ATN SARPS).

In December 1997, the Air Navigation Commission (ANC), while conducting the final
review of draft ATN SARPs, noted that actual implementation and operational experience was yet to be
gained by theinternational civil aviation community. In thisregard, the ANC agreed that the detailed part
of ATN SARPs should be published as an ICAO manual (to be updated annually, if necessary), while
retaining its SARPs-style language. The ANC will review the status of the document, in its entirety or in
parts, after sufficient implementation and operational experience has been gained and the requirements for
further standardization, intheinterestsof safety, regularity and efficiency of international civil aviation have
been better ascertained.

This document consists of five Sub-Volumes:

Sub-Volumel  — Introduction and System Level Requirements
Sub-Volume Il — Air-Ground Applications
Sub-Volume Il — Ground-Ground Applications
Sub-Volume IV — Upper Layer Communications Service (ULCS)
Sub-Volume V. — Internet Communications Service (ICS)
Provisions contained in Sub-Volumes II, Ill, IV and V have been developadcordance with system

requirements specified in Sub-Volume 1.

In line with the agreement by the ANC that the document shoulghtdé@ted on a yearly basis (if deemed
necessary), the Second Edition has been published to incorporate changes necessitated by continuing
validation and actual implementation activities.

(iii)
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2.1 CONTEXT MANAGEMENT APPLICATION

2.1.1 INTRODUCTION

The CM application allows addressing capability for data link applications. The CM application provides
the capability to establish alogon between peer ATS ground systemsand ATS ground and aircraft systems.
Oncean appropriate connectionisestablished, CM providesdatalink application information, the capability
to log-on to another ground system, and the capability to update log-on information.

Note 1.— Structure

a)

b)

C)

d)

f)

9)

h)

2.1.1: INTRODUCTION contains the purpose, structure, and a summary of the
functions of CM.

2.1.2: GENERAL REQUIREMENTS contains CM ASE Version Number and error
processing requirements.

2.1.3: ABSTRACT SERVICE DEFINITION contains the description of the abstract
service provided by the CM Application Service Element (CM-ASE).

2.1.4: FORMAL DEFINITION OF MESSAGES contains the formal definition of
messages exchanged by CM-ASEs using Abstract Syntax Notation Number One (ASN.1).

2.1.5: PROTOCOL DEFINITION describes the exchanges of messages allowed by the
CM protocol, as well as time constraints and CM-ASE protocol descriptions. State
tables are also included.

2.1.6: COMMUNICATION REQUIREMENTS contains the requirements that the CM
application imposes on the underlying communication system.

2.1.7: CM USER REQUIREMENTS contains requirements imposed on the user of the
CM-ASE service.

2.1.8: SUBSETTING RULES contains the conformance requirements which all
implementations of the CM protocol obey.

Note 2.— Functional Descriptions

a)

Logon Functional Description

1) The Logon function can only be air initiated. The aircraft system can use the logon
function to provide an application nhame and version number for each air-only
initiated application, and an application name, address, and version number for
each application that the aircraft wishes to use that can be ground initiated, along
with flight plan information as required by the ground system. In response, the
ground provides an application name for each ground-only initiated requested
application and an application name, address and version number for each
requested application that can be air initiated and that the ground can support.

-1
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b)

d)

2)

3)

4)

5)

Up to a maximum of 256 applications can be supported.

Each time a logon is accomplished between a given aircraft and a ground system,
the latest exchanged information replaces any previous information for each
indicated application.

The CM Logon Request message provides required flight plan information, the
aircraft 5sCM application name and address, and information for each application
for which data link servicesare desired. For each application that can be ground
initiated the aircraft must provide the application name, version number and
address. For each applicationwhichisonly air initiated the aircraft must provide
the application name and version number.

The CM Logon Response message provides information for the logon-indicated
air-initiated applications. For each desired air-initiated application the ground
provides the application name, version number, and address.

Update Functional Description

1)

2)

This function provides a method for the ground system to update application
information. Thisfunctionassumesthat thelogon function hasbeen accomplished.

The CM Update message can provide updated ground information for up to 256
applications. For each updated application the ground provides the application s
name, version number and address.

Contact Functional Description

1)

2)

3)

Thisfunction providesamethod for the ground systemto request theair craft system
to initiate the logon function with a designated ground system. It is expected that
the contact function will only be used when ground connectivity is not available
between respective ground system applications. This function assumes that the
logon function has been accomplished with the ground systeminitiating the contact
function. Theground initiatesthisfunctionwith a contact request specifying which
ground systemto logon with. Theaircraft initiates a logon as specified above and
indicates the success or lack thereof of the logon.

The CM Contact Regquest message provides the ground system CM application
address that the initiating ground system is requesting the aircraft to logon with.

The CM Contact Response message providestheinfor mation indicating whether or
not the requested contact was successful.

Forwarding Functional Description

1)

This function provides a method for a ground system to forward aircraft
information received fromthe CM Logon function to another ground system. This
functionisinitiated by aground system, which supportsground-ground forwarding,
having completed a successful logon that can then forward the aircraft CM Logon
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information to other ground systems. It is a one-way forwarding of information
with an indication of success, failure or non-support from the receiving ground
system. If the ground system receiving this CM information supports
ground-ground forwarding, it can then initiate a CM Update function to provide
information to the aircraft for any air-initiated applications.

2) The CM Forward Request message contains the information as provided in the
initial logon.

€) Registration Functional Description
1) Thisfunction provides a method for the air and ground CM applications to make
available the application name, address, and version number for each application
exchanged in the logon, update or forward functions to other applications or
communications systems in the aircraft or on the ground.

2) There are no message exchanges for this function.
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2.1.2 GENERAL REQUIREMENTS
2.1.2.1 CM ASE Version Number
21211 The CM-air-ASE and CM-ground-A SE version numbers shall both be set to one.
2.1.2.2 Error Processing Requirements

21221 In the event of information input by the CM-user being incompatible with that able to be
processed by the system, the CM-user shall be notified.

21222 In the event of a CM-user invoking a CM service primitive when the CM-ASE isnot in a
state specified in 2.1.5, the CM-user shall be notified.
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2.1.3 THE ABSTRACT SERVICE
2.1.3.1 Service Description
21311 Animplementation of either the CM ground based service or the CM air based service shall
exhibit external behaviour consistent with having implemented a CM-ground-ASE or CM-air-ASE
respectively.

Note 1.— 2.1.3 defines the abstract service interface for the CM service. The CM-ASE abstract service is
described from the viewpoint of the CM-air-user, the CM-ground-user and the CM-service-provider.

Note 2.— 2.1.3 defines the static behaviour (i.e., the format) of the CM abstract service. Its dynamic
behaviour (i.e., how it is used) is described in 2.1.7.

Note 3.— Figure 2.1.3-1 shows the functional model of the CM Application. The functional modules
identified in this model are the following:

a) the CM-user,

b) the CM Application Entity (CM-AE) service interface,

c) the CM-AE,

d) the CM Control Function (CM-CF),

e) the CM Application Service Element (CM-ASE) service interface,
f) the CM-ASE, and

g) the Dialogue Service (DS) interface.

CM Air or Ground User

CM Application Entity
Service Interface

Control Function \ CM Application Service

CM Application Element Service Interface

Service Element

. Dialogue Service Interface
Control Function

CM Application Entity

Figure 2.1.3-1. Functional Model of the CM Application
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Note 4.— The CM-user represents the operational part of the CM system. This user does not perform the
communication functions but relies on a communication service provided to it via the CM-AE through the
CM-AE service interface. The individual actions at this interface are called CM-AE service primitives.
Similarly, individual actions at other interfaces in the communication system are called service primitives
at these interfaces.

Note 5.— The CM-AE consists of several elements including the CM-ASE and the CM-CF. The DS interface
is made available by the CM-CF to the CM-ASE for communication with the peer CM-ASE.

Note 6.— The CM-ASE is the element in the communication system which executes the CM specific protocol.
In other words, it takes care of the CM specific service primitive sequencing actions, message creation, timer
management, error and exception handling.

Note 7.— The CM-ASE interfaces only with the CM-CF. This CM-CF is responsible for mapping service
primitives received from one element (such as the CM-ASE and the CM-user) to other elements which
interface with it. The part of the CM-CF which is relevant from the point of view of the CM application, i.e.
the part between the CM-user and the CM-ASE, will map CM-AE service peisnit CM-ASEervice
primitives transparently.

Note 8.— The DS interface is the interface between the CM-ASE and the part of CM-CF underneath the
CM-ASE, and provides the dialogue service as defined in 4.2.

2.1.3.2 The CM-ASE Abstract Service
Note.— There is no requirement to implement the service in a CM product; however, it is necessary to
implement the ground based and air based system in such a way that it will be impossible to detect (from the

peer system) whether or not an interface has been built.

21321 The CM-ASE abstract service shall consist of a set of the following services as allowed by
the subsetting rulesin 2.1.8:

a) CM-logon service asdefinedin 2.1.3.3,

b) CM-update service as defined in 2.1.3.4,

¢) CM-contact service asdefinedin 2.1.3.5,

d) CM-end service asdefined in 2.1.3.6,

€) CM-forward service asdefinedin 2.1.3.7,

f) CM-user-abort service as defined in 2.1.3.8, and

g) CM-provider-abort service as defined in 2.1.3.9.
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Note 1.— For a given primitive, the presence of each parameter is described by one of the following values
in the parameter tables in 2.1.3.

a) blank not present;
b) C conditional upon some predicate explained in the text;

c) C(=) conditional upon the value of the parameter to the left being present,
and equal to that value;

d) M mandatory;
e) M(=) mandatory, and equal to the value of the parameter to the left;

f) U user option.

Note 2.— The following abbreviations are used:
a) Reqg - request; data is input by CM-user initiating the service to its respective ASE,
b) Ind - indication; data is indicated by the receiving ASE to its respective CM-user,
¢) Rsp-response; data is input by receiving CM-user to its respective ASE, and
d) Cnf - confirmation; data is confirmed by the initiating ASE to its respective CM-user.

Note 3.— An unconfirmed service allows a message to be transmitted in one direction, without providing a
corresponding response.

Note 4.— A confirmed service provides end-to-end confirmation that a message sent by one user was
received by its peer user.

Note 5.— An abstract syntax is a syntactical description of a parameter which does not imply a specific
implementation. Only when the CM-ASE maps a parameter onto an APDU field, or vice versa, is the
abstract syntax of the parameter described by using the ASN.1 of 2.1.4 for this field.

2.1.3.3 CM-logon Service

Note.— The CM-logon service allows the CM-air-user to initiate data link service. The CM-air-user
provides information on each data link application for which it desires a data link service. The
CM-ground-user rgsonds indicating whether or not the CM-logon was successful, and if successful,
includes information on each data link application it can support. It is a confirmed service.

21331 If the CM-air-ASE version number is less than or equal to the CM-ground-ASE, then the
CM-logon service shall contain the primitives and parameters as presented in Table 2.1.3-1.
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Table2.1.3-1. CM-logon Service Parameters Air-ASE version Number < Ground-ASE
Version Number

Parameter Name Req | Ind Rsp | Cnf
Facility Designation M
Aircraft Address M M(=)
CM ASE Version Number C
Logon Request M M(=)
Logon Response M M(=)
Class of Communication Service | U
Maintain Dialogue U C(®
21332 If the CM-air-ASE version number isgreater than the CM-ground-A SE, then the CM-logon

service shall contain the primitives and parameters as presented in Table 2.1.3-2.

Table2.1.3-2. CM-logon Service Parameters Air-ASE version Number > Ground-ASE
Version Number

Parameter Name Req | Cnf
Facility Designation M

Aircraft Address M

CM ASE Version Number M
L ogon Request M

Class of Communication Service | U

2.1.3.33 Facility Designation
Note.— This parameter contains the addressed ground sgdtaeility designation.

213331 The Facility Designationparameter value shall conform to the abstract syntax four to
eight-character facility designation.
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2.1.3.34 Aircraft Address
Note.— This parameter contains 24-bit aircraft address of the aircraft initiating the CM-logon service.

213341 The Aircraft Addresgarameter value shall conform to the abstract syntax 24-bit aircraft
address.

21335 CM ASE Version Number
Note.— This parameter contains the version number of the CM-ASE.

213351 When provided by the CM-ASE, theVersion Numbeparameter shall conformto an abstract
integer value from 1 to 255.

21.335.2 Only if the CM-air-ASE version number is less than the CM-ground-A SE version number
shall the CM-air-ASE version number be indicated to the CM-ground-user.

2.1.3.35.3 Only if the CM-air-A SE version number isgreater than the CM-ground-A SE version number
shall the CM-ground-A SE version number be confirmed to the CM-air-user.

Note 1.— If the CM-air-ASE version number is the same as the CM-ground-ASE version nuivibesigiine
Number parameter is not present in the indication given to the CM-ground-user, nor in the confirmation to
the CM-air-user.

Note 2.— The CM-air-ASE and CM-ground-ASE version numbers are both set to 1.

2.1.3.3.6 Logon Request

Note.— Thé.ogon Request parameter contains the following data:

a) information for each data link application available on the aircraft, for which the
aircraft requires data link service, and

b) aircraft flight plan information (e.qg. flightid, aircraft destination and departure airport
and time) as required by the addressed ground system.

21.336.1 The Logon Requesparameter value shall conform to the ASN.1 abstract syntax
CMLogonRequest.

2.1.337 L ogon Response

Note.— This parameter contains information for each requested data link application for which the ground
is able to provide data link service.

213371 The Logon Responsgarameter value shall conform to the ASN.1 abstract syntax
CMLogonResponse.
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2.1.3.3.8 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service if specified by the
CM-air-user.

21.338.1 When this parameter is specified by the CM-air-user, the Class of Communication Service
parameter value shall have one of the following abstract values: “A”, “B”, “C”", “D”, “E”, “F”", “G”", or “H".

Note.— If not specified by the CM-air-user, this indicates that there is no routing preference.
2.1.3.3.9 Maintain Dialogue

Note 1.— This parameter is used to indicate whether or not the requested CM dialogue is to remain open
after a Logon Response.

Note 2.— Whenever a CM dialogue is kept open by the CM-ground-user, it must later be explicitly closed
by the CM-ground-user.

Note 3.— This parameter is only provided by the CM-ground-user when the CM-ground-user wishes to keep
the CM dialogue open.

213391 If provided by the CM-ground-user this parameter shall have the abstract value “maintain”.
2.1.3.4 CM-update Service

Note.— The CM-update service allows the CM-ground-user to transmit updated ground information for its
applications to update previously coordinated CM-logon information. It is an unconfirmed service.

21341 The CM-update service shall contain the primitives and parameters as presented
Table2.1.3-3.

Table2.1.3-3. CM-update Service Parameters

Parameter Name Req | Ind
Aircraft Address C

Facility Designation C C(=)
Update Information M M(=)
Class of Communication Service | U
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2.1.34.2 Aircraft Address
Note.— This parameter contains the addressed airsra#-bit aircraft address.

2134.21 The Aircraft Addresgarameter value shall conform to the abstract syntax 24-bit aircraft
address.

213422 If aCM dialogue does not exist when a CM-ground user invokes the CM-update service
request, the CM-ground-user shall provide the Aircraft Addresgparameter value.

Note.— The CM-update service does not use this parameter when a CM dialogue exists.
21.34.3 Facility Designation
Note.— This parameter contains the ground sy&datility designation.

213431 The Facility Designationparameter value shall conform to the abstract syntax four to
eight-character facility designation.

213432 If aCM dialogue does not exist when a CM-ground user invokes the CM-update service
request, the CM-ground-user shall provide the Facility Designatiornparameter value.

Note.— The CM-update service does not use this parameter when a CM dialogue exists.
21344 Update Information
Note.— This parameter contains information on each updated data link application.

213441 The Update Informationparameter value shall conform to the ASN.1 abstract syntax
CMUpdate.

2.1.345 Class of Communication Service

Note 1.— This parameter contains the value of the required class of communication service if specified by
the CM-ground-user.

Note 2.— The CM-update service does not use this parameter when a CM dialogue exists.

213451 Where specified by the CM-ground-user, the Class of Communication Serviparameter
shall have one of the following abstract values: “A”, “B”, “C", “D", “E”", “F", “G”, or “H".

Note.— If not specified by the CM-ground-user, this indicates that there is no routing preference.
2.1.3.5 CM-contact Service

Note.— The CM-contact service allows the CM-ground-user, after successful completion of a CM logon, to
request that an aircraft logon with another ground system. It is a confirmed service.
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21351 The CM-contact service shall contain the primitives and parameters as presented in
Table2.1.3-4.

Table2.1.3-4. CM-contact Service Parameters

Parameter Name Req | Ind Rsp | Cnf
Aircraft Address C

Facility Designation C C(=)

Contact Request M M(=)

Contact Response M M(=)
Class of Communication Service | U

2.1.35.2 Aircraft Address
Note.— This parameter contains the addressed airsra#t-bit aircraft address.

213521 The Aircraft Addresgparameter value shall conform to the abstract syntax 24-bit aircraft
address.

213522 If aCM dialogue does not exist when a CM-ground user invokes the CM-contact service
request, the CM-ground-user shall provide the Aircraft Addresgparameter value.

Note.— The CM-contact service does not use this parameter when a CM dialogue exists.
2.1.353 Facility Designation
Note.— This parameter contains the ground sy&datility designation.

213531 The Facility Designationparameter value shall conform to the abstract syntax four to
eight-character facility designation.

21.353.2 If aCM dialogue does not exist when a CM-ground user invokes the CM-contact service
request, the CM-ground-user shall provide the Facility Designationparameter value.

Note.— The CM-contact service does not use this parameter when a CM dialogue exists.
21354 Contact Request

Note.— This parameter contains the facility designation for the ground system that the CM-ground-user
requests the aircraft to contact.
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213541 The Contact Request parameter value shall conform to the ASN.1 abstract syntax
CM ContactRequest.

2.1.355 Contact Response
Note.— This parameter indicates success, or lack thereof, of the requested contact.

213551 The Contact Responsparameter value shall conform to the ASN.1 abstract syntax
CM ContactResponse.

2.1.35.6 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service if specified by the
CM-ground-user.

21.356.1 When this parameter is specified by the CM-ground-user, the Class of Communication
Serviceparameter value shall have one of the following abstract values: “A”, “B”, “C”", “D”, “E”, “F”", “G”,
or “H”.
Note.— If not specified by the CM-ground-user, this indicates that there is no routing preference.

2.1.3.6 CM-end Service
Note 1.— This service provides the capability for the Cbixgd-user to terminate a CM dialogue. This
service is only needed when the CM-ground-user maintains a CM dialogue during the logon process. ltis
an unconfirmed service.
Note 2.— Only the CM-ground-user will be capable of initiating the CM-end service.

21.36.1 The CM-end service shall contain the primitives as presented Table 2.1.3-5.

Table2.1.3-5. CM-end Service Parameters

Parameter Name | Req | Ind

none

2.1.3.7 CM-forward Service

Note.— The CM-forward service allows a CM-ground-user to forward data received in a CM-logon request
to another CM-ground system. It is a confirmed service.

21371 If the sending CM-ground-ASE version number is less than or equal to the receiving
CM-ground-A SE version number, then the CM-forward service shall contain the primitives and parameters
as presented in Table 2.1.3-6.
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Table2.1.3-6. CM-forward Service Parameters Sending Ground-ASE Version Number <

2.1.3.7.2

Receiving Ground-ASE Version Number

Parameter Name Req | Ind Cnf
Called Facility Designation M

Calling Facility Designation M M(=)

CM ASE Version Number C

Forward Request M M(=)

Class of Communication Service U

Result M

aspresented in Table 2.1.3-7.

Table2.1.3-7. CM-forward Service Parameters Sending Ground-ASE Version Number >

2.1.3.7.3

Note.— This parameter contains the receiving ground systiility designation.

213731

Receiving Ground-ASE Version Number

If the sending CM-ground-ASE version number is greater than the receiving
CM-ground-A SE version number, then the CM-forward service shall contain the primitives and parameters

Parameter Name Req | Cnf
Called Facility Designation M

Cdlling Facility Designation M

CM ASE Version Number M
Forward Request M

Class of Communication Service U

Result M

Cadlled Facility Designation

to eight-character facility designation.

The Called Facility Designatiorparameter value shall conform to the abstract syntax four
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21374 Cdlling Facility Designation
Note.— This parameter contains the sending ground sysfanility designation.

213741 The Calling Facility Designatiorparameter value shall conformto the abstract syntax four
to eight-character facility designation.

21375 CM ASE Version Number
Note.— This parameter contains the version number of the CM-ground-ASE.

213751 When provided by the CM-ASE, theVersion Numbeparameter shall conformto an abstract
integer value from 1 to 255.

21.3.75.2 Only if the sending CM-ground-ASE version number is less than the receiving
CM-ground-ASE version number shall the sending CM-ground-A SE version number be indicated to the
receiving CM-ground-user.

213753 Only if the sending CM-ground-ASE version number is greater than the receiving
CM-ground-A SE version number shall the receiving CM-ground-A SE version number be confirmed to the
sending CM-ground-user.

Note 1.— If the sending CM-ground-ASE version number is the same as the receivinguUBMASE
version number, th¥ersion Number parameter is not present in the indication given to the receiving
CM-ground-user, nor in the confirmation to the sending CM-ground-user.

Note 2.— The sending CM-ground-ASE and receiving CM-ground-ASE version numbers are both set to 1.
21.3.7.6 Forward Request

Note.— This parameter contains information as provided in the CM Logon Request.

213.7.6.1 The Forward Requesparameter value shall conform to the ASN.1 abstract syntax
CMForwardRequest.

2.1.3.7.7 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service if specified by the
initiating CM-ground-user.

21.3.7.7.1 When this parameter is specified by the CM-ground-user, the Class of Communication
Serviceparameter value shall have one of the following abstract values: “A”, “B”, “C”", “D", “E”, “F”", “G”,
or “H”.

Note.— If not specified by the CM-ground-user, this indicates that there is no routing preference.

2.1.3.7.8 Result

Note.— This parameter indicates whether or not the information was forwarded as requested.
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213781 The Result parameter shall conform to the ASN.1 abstract syntax CM ForwardResponse.

Note.— When the sending CM-ground-ASE version number is less than or equal to the receiving
CM-ground-ASEersion number thieesult parameter takes the abstract value “success”. When the sending
CM-ground-ASE version number is greater than the receiving CM-ground-ASE version nunitesuthe
parameter takes the abstract value “incompatible version”. When the receiving CM-ground-ASE does not
support ground-ground forwarding thesult parameter takes the abstract value “service not supported”.

2.1.3.8 CM-user-abort Service
Note 1.— This service provides the capability for either the CM-air-user or a CM-ground-user to abort
communication with its peer. This can be used for operational or technical reasons. It can be invoked at
any time by an active user. Messages in transit may be lost during this operation. It is an unconfirmed
service.

Note 2.— If the service is invoked prior to complete establishment of the dialogue, the CM-user-abort
indication may not be provided. A CM-provider-abort indication may result instead.

21381 The CM-user-abort service shall contain the primitives as presented Table 2.1.3-8.

Table2.1.3-8. CM-user-abort Service Parameters

Parameter Name | Req | Ind

none

2.1.3.9 CM-provider-abort Service

Note.— This service provides the capability for the CM-service provider to inform its users that it can no
longer provide the CM service. Messages in transit may be lost during this operation.

21391 The CM-provider-abort service shall contain the primitives and parameters as presented
Table2.1.3-9.

Table2.1.3-9. CM-provider-abort Service Parameters

Parameter Name | Ind

Reason M

21.3.9.2 Reason
Note.— This parameter identifies the reason for the abort.

21.39.21 The Reasorparameter value shall conform to the ASN.1 abstract syntax CM AbortReason.
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2.1.4 FORMAL DEFINITIONS OF MESSAGES

2.1.4.1 Encoding/decoding Rules

214.1.1 A CM-air-ASE shall be capable of encoding CMAircraftMessage APDUs and decoding
CMGroundMessage APDUs.
214.1.2 A CM-ground-A SE shall be capabl e of encoding and decoding CM GroundM essage APDUs

and decoding CMAircraftM essage APDUSs.
2.1.4.2 CM ASN.1 Abstract Syntax
214.2.1 The abstract syntax of the CM protocol data units shall comply with the description

contained in the ASN.1 module CMMessageSetVersionl (conforming to ISO/IEC 8824-1), as defined
in2.1.4.

CMMessageSetVersionl DEFINITIONS ::=

BEGIN

-- CM Message Structure

-- Aircraft-generated messages

CMAiircraftM essage ::=CHOICE

{
cmLogonRequest [O]CMLogonRequest,
cmContactResponse  [1]CM ContactResponse,
cmAbortReason [2]CMAbortReason,
}

-- Ground-generated messages

CMGroundM essage ::=CHOICE
{
cmLogonResponse [O]CMLogonResponse,
cmUpdate [1]CMUpdate,

cmContactRequest [2]CM ContactRequest,
cmForwardRequest [3]CMForwardRequest,

cmAbortReason [4]CMADbortReason,
cmForwardResponse  [5]CM ForwardResponse,
}

-- CM Message Components
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AircraftFlightl dentification ::=IA5String (SIZE(2..8))
Airport ::=IA5String (SIZE(4))

APAddress ;= CHOICE

{
longTsap [0] LongTsap,
shortTsap [1] ShortTsap

}

AEQualifier ::= INTEGER (0..255)
-- ATN AE-Qualifier Numeric Values are described in 4

AEQualifierVersion ::= SEQUENCE

{
aeQuadlifier AEQualifier,
apVersion VersionNumber
}

AEQualifierVersionAddress ::= SEQUENCE
{
aeQuadlifier AEQudlifier,
apVersion VersionNumber,
apAddress APAddress
}

CMADbortReason ::= ENUMERATED
{
timer-expired (0),
undefined-error D,
invalid-PDU (2),
protocol-error 3,
dial ogue-acceptance-not-permitted ¥,
dialogue-end-not-accepted (5),
communi cati on-service-error (6),
communication-service-failure D,
invalid-QOS-parameter (8),
expected-PDU-missing (9),
}

CM ContactRequest ::= SEQUENCE
{
facilityDesignation FacilityDesignation,
address LongTsap
}

CM ContactResponse ::= Response
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CMForwardRequest ::= CMLogonRequest

CMForwardResponse ::= ENUMERATED

{

success (0),

incompatible-version (D),

service-not-supported (2

}

CMLogonRequest ::= SEQUENCE

{

aircraftFlightldentification [0] AircraftFlightldentification,

cMLongTSAP [1] LongTsap,

groundInitiatedA pplications [2] SEQUENCE SIZE (1..256) OF AEQuadlifierVersionAddress
OPTIONAL,

airOnlylnitiatedApplications [3] SEQUENCE SIZE (1..256) OF AEQualifierVersion
OPTIONAL,

facilityDesignation [4] FacilityDesignation OPTIONAL,

airportDeparture [5] Airport OPTIONAL,

airportDestination [6] Airport OPTIONAL,

dateTimeDepartureETD [7] DateTime OPTIONAL

}

CM L ogonResponse ::= SEQUENCE

{

airlnitiatedApplications [0] SEQUENCE SIZE (1..256) OF AEQualifierVersionAddress
OPTIONAL,

groundOnlylInitiatedApplications [1] SEQUENCE SIZE (1..256) OF AEQudlifierVersion
OPTIONAL

}

CMUpdate ::= CMLogonResponse

Date ::= SEQUENCE

{

year Year,
month Month,
day Day

}

-- The Date field does not have to correspond to the flight if the field is not to be used;

-- the field’s value can be assigned a meaningless, but compliant, value locally. If operational

-- use of the Date field is intended, there must be bilateral agreements in place to ensure its proper
--use. This is a local implementation issue.

DateTime ::= SEQUENCE

{
date Date,
time Time

}
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Day ::= INTEGER (1..31)
--unit = Day, Range (1..31), resolution =1

FacilityDesignation ::= |A5String (SIZE(4..8))

LongTsap ::= SEQUENCE

{

rDP OCTET STRING (SIZE(5)),
shortTsap ShortTsap

}

Month ::= INTEGER (1..12)
--unit = Month, Range (1..12), resolution = 1

Response ::= ENUMERATED
{
contactSuccess (0),
contactNotSuccessful D

}

ShortTsap ::= SEQUENCE
{
aRS [0] OCTET STRING (SIZE(3)) OPTIONAL,
-- the aRS contains the ICAO 24 bit aircraft address when the ShortTsap belongs to an aircraft;
-- or aground address when the Short Tsap belongs to a ground system
locSysNsel Tsel [1] OCTET STRING (SIZE(10..11))

}

Time ::= SEQUENCE
{
hours Timehours,
minutes Timeminutes
}

Timehours::= INTEGER (0..23)
-- units = hour, range (0..23), resolution = 1 hour

Timeminutes ::= INTEGER (0..59)
-- units = minute, range (0..59), resolution = 1 minute

VersionNumber ::= INTEGER (1..255)
-- VersionNumber 0 is reserved for the Dialogue Service

Year ::= INTEGER (1996..2095)
--unit = Y ear, Range (1996..2095), resolution =1

END
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}
Day ::= INTEGER (1..31)
--unit = Day, Range (1..31), resolution = 1

FacilityDesignation ::= |A5String (SIZE(4..8))

LongTsap ::= SEQUENCE

{

rDP OCTET STRING (SIZE(5)),
shortTsap ShortTsap

}

Month ::= INTEGER (1..12)
--unit = Month, Range (1..12), resolution = 1

Response ::= ENUMERATED
{
contactSuccess (0),
contactNotSuccessful (1)

}

ShortTsap ::= SEQUENCE
{
aRS [0] OCTET STRING (SIZE(3)) OPTIONAL,
-- the aRS contains the ICAO 24 bit aircraft address when the ShortTsap belongs to an aircraft;
-- or aground address when the Short Tsap beongs to a ground system
locSysNse Tse [1] OCTET STRING (SIZE(10..11))

}

Time ::= SEQUENCE
{
hours Timehours,
minutes Timeminutes
}

Timehours ::= INTEGER (0..23)
-- units = hour, range (0..23), resolution = 1 hour

Timeminutes ::= INTEGER (0..59)
-- units = minute, range (0..59), resolution = 1 minute

VersionNumber ::= INTEGER (1..255)
-- VersionNumber O is reserved for the Dialogue Service

Year ::= INTEGER (1996..2095)
--unit = Year, Range (1996..2095), resolution = 1

END
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2.1.5 PROTOCOL DEFINITION
2.1.5.1 Sequence Rules

21511 With the exception of abort primitives, only the sequence of primitivesdescribed in figures
2.1.5-1 through 2.1.5-22 shall be permitted.

Note 1.— The following figures define the valid sequences of primitives that are possible to be invoked
during the operation of the CM application. It shows the relationship in time between the service request
and the resulting indication, and if applicable, the subsequent response and resulting confirmation.

Note 2.— Abort primitives may interrupt and terminate any of the normal message sequences outlined below.

Note 3.— More than one CM-logon attempt may be made for a given CM-contact request. The number of
attempts may be determined by local procedures.

Note 4.— Primitives are processed in the order in which they are received.

CM-Ground-User CM Service Provider CM-Air-User

D-START Req

-
/ CM-logon Req
|

DSTARTInd | g - A

CM-logon Ind <_/_
-

>

ms—-

tlonon

CM-logon Rsp

N
D-START Rsp N

\/

L

D-START Cnf CM-logon Cnf

Figure 2.1.5-1. Sequence Diagram for CM-logon Service
CM-Air-ASE Version < CM-Ground-ASE Version
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CM-Ground-User CM Service Provider CM-Air-User
D-START Req -
/ CM-logon Req
D-START Ind -

T

I

tIogon ’;

_>‘~
D-STARTRsp |
L\
CM-logon Cnf v
-
D-START Cnf
Figure 2.1.5-2. Sequence Diagram for CM-logon Service
CM-Air-ASE Version >CM-Ground-ASE Version
CM-Ground-User CM Service Provider CM-Air-User
D-START Req
|
CM-update Req
< A| D-STARTInd
x CM-update Ind
T
1
M
tupdale E
4
‘ 7 D-START Rsp
D-START Cnf V

Figure 2.1.5-3. Sequence Diagram for CM -update Service
No Existing CM Dialogue
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CM-Ground-User CM Service Provider CM-Air-User

D-DATA Req

-
CM-update Req \
N~

~ N
A D-DATA Ind

K} CM-update Ind
-

mz—-

Figure 2.1.5-4. Sequence Diagram for CM-update Service
Existing CM Dialogue
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CM-Ground- CM Service CM-Air-User CM Service CM-Ground-
User 1 Provider Provider User 2
D-START RJq

—»
CM-contact Req
' &

CM-contact Ind

D-START Ind — D-START Rep

CM-logon Req

& D-START Ind

_\> CM-togon Ind
I

tconhct t|
logon

=:—-

——>
.<—
CM-logonRsp E
7
A D-START Rsp

CM-logon Cnf

D-START Rsp - '

4_ D-START Cpf
</_ CM-contact Rsp

7
CM-contact Cnf JL
4—

D-START Cnll

Figure 2.1.5-5. Sequence Diagram for CM-contact Service
No Existing CM Dialogue
With CM-logon Serviceasin Figure 2.1.5-1
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CM-Ground- CM Service CM-Air-User CM Service CM-Ground-
User 1 Provider Provider User 2

D-DATA Req

_>
CM-contact Req
' &

CM-contact Ind

—
D-DATA Ind > D-START Refy

CM-logon Req

& D-START Ind

_\> CM-togon Ind
I

tconhct t|
logon

=—--

—
.<—
CM-logonRsp E
v
A D-START Rsp

CM-logon Cnf

D-DATA Req - '

4_ D-START Cpf
</_ CM-contact Rsp

7
CM-contact Cnf JL
4—

D-DATA Ind

Figure 2.1.5-6. Sequence Diagram for CM-contact Service
With Existing CM Dialogue
With CM-logon Serviceasin Figure 2.1.5-1
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CM-Ground- CM Service CM-Air-User CM Service CM-Ground-
User 1 Provider Provider User 2
> D-START Reg

CM-contact Req

4\ | D-STARTInd

_\> CM-contact Ind
— D-START Re
—
CM-logon Req_\T
N D-START Ind
tconhct k_’
-—

tI
logon P

A |psTarT RsH I
CM-logon Cnf hEﬂ
e D-START Cnf
</_ CM-contact Rsp
7|

_A D-START Rs} v
CM-contact Cnf

D-START Cni

Figure 2.1.5-7. Sequence Diagram for CM -contact Service
No Existing CM Dialogue
With CM-logon Serviceasin Figure 2.1.5-2
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CM-Ground- CM Service CM-Air-User CM Service CM-Ground-
User 1 Provider Provider User 2
> D-DATA ReJ
CM-contact Req
S A, | D-DATAInd

_\> CM-contact Ind
— D-START Re
—
CM-logon Req_\T
N D-START Ind
tconh ot k_’
-—

tI
logon P

A |psTarT RsH I
CM-logon Cnf hEﬂ
e D-START Cnf
</_ CM-contact Rsp
7|

_A D-DATA Req v
CM-contact Cnf

D-DATA Ind

Figure 2.1.5-8. Sequence Diagram for CM-contact Service
Existing CM Dialogue
With CM-logon Serviceasin Figure 2.1.5-2
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CM-Ground-User CM Service Provider CM-Air-User
D-START Req
-
CM-contact Req \
I~
A ~ Al D-START Ind
K’ CM-contact Ind T
1
M
tcomact E
-
/ CM-contact Rsp
Py
7 D-START Rsp
CM-contact Cnf j v
-
D-START Cnf

Figure 2.1.5-9. Sequence Diagram for CM-contact Service
No Existing CM Dialogue
Without CM-logon Service as Requested

CM-Ground-User CM Service Provider CM-Air-User

D-DATA Req

-
CM-contact Req \
I~

A ~ F'q D-DATA Ind

x CM-contact Ind T

|

M

tcorhct E

-
/ CM-contact Rsp
Y
e D-DATA Req
CM-contact Cnf j v
-
D-DATA Ind

Figure 2.1.5-10. Sequence Diagram for CM -contact Service
With Existing CM Dialogue
Without CM-logon Service as Requested
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CM-Ground-User CM Service Provider CM-Air-User

D-END Req

-
CM-end Req
N~
~ A D-END Ind
K} CM-end Ind T
-

tond E

/4—

7 D-END Rsp

<J—, v

Figure2.1.5-11. Sequence Diagram for CM-end Service

Sending CM Service Provider Receiving
CM-Ground-User CM-Ground-User

D-START Req

-
CM-forward Req
I~
~ A D-START Ind
x CM-forward Ind

T
|
M
Yorward E
T
7 D-START Rsp
. </!—;
CM-forward Cnf D-START Cnf

Figure 2.1.5-12. Sequence Diagram for CM-forward Service
Sending CM-Ground-ASE Version < Receiving CM-Ground-ASE Version,
Ground-ground Forwar ding Supported
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Sending CM Service Provider Receiving
CM-Ground-User CM-Ground-User
> D-START Req
CM-forward Req
‘I’\ D-START Ind
=~ A_»
T
|
Yrorward M
E
¢’<_
“ | D-START Rsp
&~ Y
CM-forward Cnf
-4
D-START Cnf
Figure2.1.5-13. Sequence Diagram for CM-forward Service
Sending CM-Ground-ASE Version >Receiving CM-Ground-ASE Version
or Receiving CM-Ground-ASE does not Support Ground-Ground Forwarding
CM-Ground-User CM Service Provider CM-Air-User
-
/ CM-user-abort Req
-ABO “
D-ABORT Ind - D-ABORT Req
CM-user-abort Ind I T
- |
M
E

Figure 2.1.5-14. Sequence Diagram for CM-user-abort Service
CM-Air-User Initiated
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CM-Ground-User CM Service Provider CM-Air-User

D-ABORT Req

-
CM-user-abort Req \
I

~ D-ABORT Ind
A

K} CM-user-abort Ind
-

mg— -

Figure 2.1.5-15. Sequence Diagram for CM-user-abort Service
CM-Ground-User Initiated

CM-Ground-User CM Service Provider CM-Air-User
D-P-ABORT Ind " - \ D-P-ABORT Ind
)
4_/_ = x
< » T
CM-provider-abort Ind CM-provider-abort Ind nIII
E

Figure 2.1.5-16. Sequence Diagram for CM -provider-abort Service:
Dialogue Service Abort
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CM-Ground-User CM Service Provider CM-Air-User

D-ABORT Req

4 L

7 CM-provider-abort Ind
D-ABORT Ind [ 4 P

- <

CM-provider-abort Ind

ms--

Figure2.1.5-17. Sequence Diagram for CM-provider-abort Service:
CM-Air-ASE Abort

CM-Ground-User CM Service Provider CM-Air-User

D-ABORT Req

- J\\
CM-provider-abort Ind N \ D-ABORT Ind
KP -

CM-provider-abort Ind

mz-—-

Figure2.1.5-18. Sequence Diagram for CM-provider-abort Service:
CM-Ground-ASE Abort
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Sending
CM-Ground-User

CM Service Provider

D-ABORT Req

>

CM-user-abort Req

N>

~ D-ABORT Ind
A

BN

Receiving
CM-Ground-User

Figure 2.1.5-19. Sequence Diagram for CM-user-abort Service

Sending
CM-Ground-User

-4

Sending CM-Ground-User Initiated

CM Service Provider

D-P-ABORT Ind

I

CM-provider-abort Ind

-

D-P-ABORT Ind

B

Receiving

CM-Ground-User

Figure 2.1.5-20. Sequence Diagram for CM -provider-abort Service:
Dialogue Service Abort

mg— -

msS-—--
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Sending CM Service Provider Receiving
CM-Ground-User CM-Ground-User
D-ABORT Req
’/\
7 T
D-ABORT Ind [
Ve !
4—/_ :
-
CM-provider-abort Ind
Figure2.1.5-21. Sequence Diagram for CM-provider-abort Service:
Receiving CM-Ground-ASE Abort
Sending CM Service Provider Receiving
CM-Ground-User CM-Ground-User
D-ABORT Req
- N
CM-provider-abort Ind N \ D-ABORT Ind .:-
M
2 E

Figure2.1.5-22. Sequence Diagram for CM-provider-abort Service:
Sending CM-Ground-ASE Abort
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2.1.5.2 CM ServiceProvider Timers
21521 A CM-ASE shall be capable of detecting when atimer expires.

Note 1.— Table 2.1.5-1 lists the time constraints related to the CM application. Each time constraint
requires a timer to be set in the CM protocol machine.

Note 2.— If the timer expires before the final event has occurred, a CM-ASE takes the appropriate action
as defined in 2.1.5.4.1.

21522 Recommendation. — The timer values should be asindicated in Table 2.1.5-1.

Table2.1.5-1. CM Service Provider Timers

CM Service | Timer Timer Timer Start Event Timer Stop Event

Value
CM-logon togon 4 min D-START request D-START confirmation
CM-update dodete 4 min D-START request D-START confirmation
CM-contact | %o 8 min D-START request D-START confirmation

D-DATA request D-DATA indication

CM-forward | t 4 min D-START request D-START confirmation
CM-end b 4 min D-END request D-END confirmation

Note.— The receipt of a CM-user-abort request, D-ABORT indication, or D-P-ABORT indication are also
timer stop events.

2.1.5.3 CM-ASE Protocol Description
21531 Introduction

Note.— 2.1.5.3 presents requirements for CM-ASEs in specific states. 2.1.5.5 contains state tables for the
CM-ASEs.

215311 If no actionsare described for aCM service primitivewhen aCM-ASE isin aspecific state,
then the invocation of that service primitive shall be prohibited while the CM-ASE isin that state.

215312 Upon receipt of a PDU or dialogue service primitive, if no actions are described for their
arrival when aCM-ASE isin aspecific state, then they are considered not permitted and exception handling
procedures as described in 2.1.5.4.4 shall apply.
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2.153.13 If aPDU isreceived that cannot be decoded, then that PDU is considered an invalid PDU
and exception handling procedures as described in 2.1.5.4.3 shall apply.

215314 If aPDU isnot received where oneisexpected, thenthat PDU isconsidered aninvalid PDU
and exception handling procedures as described in 2.1.5.4.3 shall apply.

21532 CM-Air-ASE Protocol Description
Note 1.— The states defined for the CM-air-ASE are the following:
a) IDLE,
b) LOGON,
c) CONTACT,
d) DIALOGUE, and
e) CONTACT DIALOGUE.

Note 2.— The CM-air-user is considered an active user from the time:

a) the CM-air-user invokes a CM-logon Req until it:
1) receives a CM-logon Cnf, if a dialogue is not maintained,
2) receives a CM-end Ind, if a dialogue is maintained,
3) receives a CM-user abort,
4) receives a CM-provider abort, or
5) invokes a CM-user abort,
b) the CM-air-user receives a CM-contact Ind until it:
1) invokes a CM-contact Rsp, if a dialogue is not maintained,
2) receives a CM-user abort,
3) receives a CM-provider abort, or
4) invokes a CM-user abort.

2.153.21 On initiation, the CM-air-ASE shall bein the IDLE state.
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2.153.2.2 D-START Indication

2153221  Uponreceipt of aD-START indication, if the CM-air-ASE isin the IDLE state and the
D-START Priority QOS parameter has the abstract value “flight regularity communications”, the D-START
RER QOS parameter has the abstract value of “low”, the D-STR&RITing Class QOS parameter identifies

the traffic category “Air Traffic Service Communications (ATSC)” and@aling Peer ID parameter is a
valid four to eight character facility designation then:

2.1.5.3.2.2.1.1 If the APDU contained in the D-STAB3er Data parameter is a [CMUpdate] APDU the
CM-air-ASE shall:

a) invoke CM-update service indication with the following:

1) the D-START Calling Peer ID parameter value as the CM-upaaidity
Designation parameter value, and

2) the APDU contained in the D-STARUser Data parameter as the
CM-updateUpdate Information parameter value,

b) invoke D-START response with the abstract value “rejected (permanent)” provided
as D-STARTResult parameter value, and

c) enter thd DLE state.

2.1.5.3.2.2.1.2 If the APDU contained in the D-STAR3er Data parameter is a [CMContactRequest]
APDU the CM-air-ASE shall:

a) invoke CM-contact service indication with the following:

1) The D-STARTCalling Peer ID parameter value as the CM-contaatility
Designation parameter value, and

2) The APDU contained in the D-STARUser Data parameter as the
CM-contactContact Request parameter value, and

b) enter theCONTACT state.
2.1.5.3.2.3 D-START Confirmation
2.1.5.3.2.3.1  Upon receipt of a D-START confirmation, if the CM-air-ASE is iL@@ON state and
if the APDU contained in the D-STARTser Data parameter is a [CMLogonResponse] APDU or if the D-
STARTUser Data parameter is not present but the D-STARGUser Version Number parameter is present,

the CM-air-ASE shall:

a) stop timer §,,,
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b)

if the abstract value of the D-START Result parameter is “rejected (permanent)”
and the abstract value of the D-STARdject Source parameter is “DS user” then:

1) if the version number of the CM-air-ASE is greater than the D-STBBT
User Version Number parameter value, invoke CM-logon service
confirmation with the D-STARDSUser Version Number parameter value
as the CM-logortCM-ASE Version Number parameter value, or

2) else invoke CM-logon service confirmation with the APDU contained in
the D-STARTUser Data parameter as the CM-logdiogon Response
parameter, and

3) enter thd DLE state.
if the abstract value of the D-STARREsuUlt parameter is “accepted” then:
1) invoke CM-logon service confirmation with the following:

i) the APDU contained in the D-STARTser Data parameter as the
CM-logonLogon Response parameter value,

i) the D-START Result parameter as the CM-Logokaintain
Dialogue parameter value, and

2) enter theDIALOGUE state.

2.1.5.3.2.4 D-DATA Indication

2.1.5.3.2.4.1 Upon receipt of a D-DATA indication, if the CM-air-ASE is imdh&_ OGUE state then:

2.1.5.3.2.4.1.1 If the APDU contained in the D-DAT&er Data parameter is a [CMUpdate] APDU the

CM-air-ASE shall:

a)

b)

invoke CM-update service indication with the APDU contained in the D-DATA
User Data parameter as the CM-update sendifigdate Information parameter
value, and

remain in thddIALOGUE state.

2.1.5.3.2.4.1.2 If the APDU contained in the D-DATSser Data parameter is a [CMContactRequest]
APDU the CM-air-ASE shall:

a)

b)

invoke CM-contact service indication with the APDU contained in the D-DATA
User Data parameter as the CM-contact servioatact Request parameter value,
and

enter theCONTACT DIALOGUE state.
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215325

2153251

CM-air-ASE shall:

2.1.5.3.2.6

2.1.5.3.2.6.1

2.15326.1.1

D-END Indication

Upon receipt of aD-END indication, if the CM-air-ASE isin the DIALOGUE statethen the

a)

b)

c)

invoke CM-end service indication,

invoke D-END response with the D-END Result parameter set to the abstract value
“accepted”, and

enter thd DLE state.

CM-logon Service Request

Upon receipt of a CM-logon service request:

If the CM-air-ASE is in thBLE state the CM-air-ASE shall:

a)

b)

c)
d)

create a CMAircraftMessage APDU with a cmLogonRequest APDU-element based
on theLogon Request parameter value,

invoke D-START request with the following:

1) the CM-logonFacility Designation parameter value as the D-START
Called Peer ID parameter value,

2) the CM-logonAircraft Address parameter value as the D-STARElling
Peer ID parameter value,

3) the CM-air-ASE version number as the D-STAREB User Version
Number parameter value,

4) the D-STARTQuality of Service parameters set as follows:

i) if provided, the CM-logon servidel assof Communication Service
parameter value as the D-STAR®Duting Class parameter value,

i) the abstract value of “flight regularity communications”, as the
D-START Priority parameter value, and

iii) the abstract value of “low” as the D-STARRER parameter value,
and

5) the CMAircraftMessage APDU as the D-STARJBer Data parameter
value,

start timer ,,, and

enter theeOGON state.
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215327 CM-contact Service Response

2.15.3.27.1 Uponreceipt of aCM-contact serviceresponse, if the CM-air-ASE isinthe CONTACT state
the CM-air-ASE shall:

a) create a CMAircraftMessage APDU with cmContactResponse APDU-element
based on the CM-contact Contact Response parameter val ue,

b) invoke D-START response with the following:
1) the abstract value “rejected (permanent)” as D-STARSuUlt parameter
value, and

2) the CMAircraftMessage APDU as the D-STARJBer Data parameter
value, and

c) enter thdDLE state.

2.1.5.3.2.7.2 Upon receipt of a CM-contact service response, if the CM-air-ASE is QONMBACT
DIALOGUE state the CM-air-ASE shall:

a) create a CMAiIrcraftMessage APDU with a cmContactResponse APDU-element
based on the CM-contaCbntact Response parameter value,

b) invoke D-DATA request with the CMAircraftMessage APDU as the D-DAJRAr
Data parameter value, and

c) enter theDIALOGUE state.
2.1.5.3.2.8 CM-user-abort Service Request

2.1.5.3.2.8.1 Upon receipt of a CM-user-abort service request, if the CM-air-ASE is ndDhHwstate
the CM-air-ASE shall:

a) stop timerf,, if set,

b) invoke D-ABORT request with the D-ABOROriginator parameter set to the
abstract value “user”, and

c) enter thd DLE state.
2.1.5.3.29 D-ABORT Indication

2.1.5.3.2.9.1 on receipt of a D-ABORT indicatn, if the CM-air-ASE is not in thiDLE state the
CM-air-ASE shall:

a) stop timer§,,, if set
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b) if the CM-air-user is an active user, then:

1) if the D-ABORT Originator parameter contains the abstract value “user”
invoke CM-user-abort service indication, or

2) else invoke CM-provider-abort service indication with the APDU contained
in the D-ABORTUser Data parameter as the CM-provider-abort service
Reason parameter value, and
c) enterlDLE state.
2.1.5.3.2.10 D-P-ABORT Indication

2.1.5.3.2.10.1 Upon receipt of a D-P-ABORT indication, if the CM-air-ASE is not ilDbhE state the
CM-air-ASE shall:

a) stop timer§,,, if set,

b) if the CM-air-user is an active user, invoke CM-provider-abort service indication
with the CM-provider-abortReason parameter set to the abstract value
“communication-service-failure”, and

c) enter thdDLE state.

2.1.5.3.3 CM-Ground-ASE Protocol Description
Note 1.— The states defined for the CM-ground-ASE are the following:

a) IDLE,

b) LOGON,

c) UPDATE,

d) CONTACT,

e) DIALOGUE,

f) CONTACT DIALOGUE,

Q) END, and

h) FORWARD.

Note 2.— The CM-ground-user is considered an active user from the time:

a) the CM-ground-user receives a CM-logon Ind until it:

1) invokes a CM-logon Rsp, if a dialogue is not maintained,
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2) invokes a CM-end Req, if a dialogue is maintained,
3) receives a CM-user abort,

4) receives a CM-provider abort, or

5) invokes a CM-user abort,

b) the CM-ground-user invokes a CM-contact Req until it

1) receives a CM-contact Cnf, if a dialogue is not maintained,
2) receives a CM-user abort,

3) receives a CM-provider abort, or

4) invokes a CM-user abort

C) the CM-ground-user invokes a CM-forward Req until it

1) receives a CM-forward Cnf,
2) receives a CM-provider abort, or
3) invokes a CM-user abort.

2.1533.1 On initiation, the CM-ground-ASE shall be in the IDLE state.
2.15.3.3.2 D-START Indication

2153321 Uponreceipt of aD-START indication, if the CM-ground-ASE isinthe IDLE state and the
APDU contained in the D-START User Data parameter is a[CMLogonRequest] APDU and the abstract
value of the D-START Calling Peer ID parameter is a 24 bit Aircraft Address and the D-START Priority
QOS parameter has the abstract value “flight regularity communications” and the D-SRBRQOS
parameter has the abstract value of “low” and the D-STRBXing Class QOS parameter identifies the
traffic category “Air Traffic Service Communications (ATSC)”, then:

2.1.5.3.3.2.1.1 If the D-STARTDS User Version Number parameter value is greater than the
CM-ground-ASE version number the CM-ground-ASE shall:

a) invoke D-START response with the following:

1) the CM-ground-ASE version number as the D-STABRIUser Version
Number parameter value, and

2) the abstract value of “rejected (permanent)” as the D-STRBIt
parameter value, and

b) enter thd DLE state.
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2.15.3.3.2.1.2 IftheD-START DSUser Version Number parameter valueislessthan the CM-ground-ASE
version number the CM-ground-A SE shall:

a)

b)

invoke CM-logon service indication with the following:

1) the D-START Calling Peer |D parameter value as the CM-logon service
Aircraft Address parameter value,

2) the D-START DSUser Version Number parameter value asthe CM-logon
service CM ASE Version Number parameter value, and

3) the APDU inthe D-START User Data parameter asthe CM-logon service
Logon Request parameter value, and

enter the LOGON state.

2.15.3.3.2.1.3 If the D-START DS User Version Number parameter value is equal to CM-ground-ASE
version number the CM-ground-A SE shall:

a)

b)

invoke CM-logon service indication with:

1) the D-START Calling Peer ID parameter value as the CM-logon service
Aircraft Address parameter value, and

2) the APDU inthe D-START User Data parameter asthe CM-logon service
Logon Request parameter value, and

enter the LOGON state

2.15.3.322 Uponreceiptof aD-START indication, if thereceiving CM-ground-ASEisinthe | DLE state

and the APDU contained in the D-START User Data parameter is a[CM ForwardRequest] APDU and the
abstract value of the D-START Calling Peer |D parameter isa4 to 8 character Facility Designation and the
D-START Priority QOS parameter has the abstract value “flight regularity communications” and the D-
START RER QOS parameter has the abstract value of “low”and the D-STR&Iiling Class QOS
parameter identifies the traffic category “Air Traffic Service Communications (ATSC)", then:

2.1.5.3.3.2.2.1 Ifthe CM-ground-ASE does not support the CM-forward service, thedDONIghSE shalll:

a)

b)

create a CMGroundMessage APDU with a cmForwardResponse
[service-not-supported] APDU message element,

invoke D-START response with:
1) the APDU as the D-STARUser Data parameter value, and

2) the abstract value “rejected (permanent)” as the D-STARSIUIt
parameter value, and

remain in theDLE state.
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21533222 If the D-START DS User Version Number parameter value is greater than the
CM-ground-ASE version number and the CM-ground-ASE supports the CM-forward service, the
CM-ground-ASE shall:

a) create a CMGroundMessage APDU with a cmForwardResponse
[incompatible-version] APDU message element,

b) invoke D-START response with the following:

1) the CM-ground-ASE version number as the D-START DS User Version
Number parameter value, and

2) the APDU as the D-START User Data parameter value,

3) the abstract value of “rejected (permanent)” as the D-STARIuIt
parameter value, and

c) remain in thé DLE state.

2.1.5.3.3.2.2.3 Ifthe D-STARDSUser Version Number parameter value is less than the CM-ground-ASE
version number and the CM-ground-ASE supports the CM-forward service, the CM-ground-ASE shall:

a) invoke CM-forward service indication with the following:

1) the D-STARTCalling Peer ID parameter value as the CM-forward service
Calling Facility Designation parameter value,

2) the D-START DS User Version Number parameter value as the
CM-forward serviceCM ASE Version Number parameter value, and

3) the APDU in the D-STARTUser Data parameter as the CM-forward
serviceForward Request parameter value,

b) create a CMGroundMessage APDU with a cmForwardResponse [success] APDU
message element,

c) invoke D-START response with the following:
1) the APDU as the D-STARUser Data parameter value, and

2) the abstract value of “rejected (permanent)” as the D-STRElt
parameter value, and

d) remain in the DLE state.

Note.— This assumes that CM ASEs are backwards compatible.
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2.15.3.3.2.24 |ftheD-START DSUser Version Number parameter valueisequal to the CM-ground-ASE
version number and the CM-ground-A SE supports the CM-forward service, the CM-ground-ASE shall:

a) invoke CM-forward service indication with the following:

1) the D-START Calling Peer | D parameter value asthe CM-forward service
Calling Facility Designation parameter value, and

2) the APDU in the D-START User Data parameter as the CM-forward
service Forward Request parameter value,

b) create a CM GroundM essage APDU with acmForwardResponse [success] APDU
message el ement,

C) invoke D-START response with the following:
1) the APDU as the D-START User Data parameter value, and

2) the abstract value of “rejected (permanent)” as the D-STARSuIt
parameter value, and

d) remain in the DLE state.
2.1.5.3.3.3 D-START Confirmation
2.1.5.3.3.3.1  Upon receipt of a D-START confirmation:

2.1.5.3.3.3.1.1 If the CM-ground-ASE is in tH®DATE state and the D-STARUser Data parameter is
not provided, the CM-ground-ASE shall:

a) stop timer },4. and

b) if the abstract value of the D-STARResult parameter is “rejected (permanent)”
and the abstract value of the D-STAR§ect Source parameter is “DS user”, enter
theDLE state.

2.1.5.3.3.3.1.2 Ifthe CM-ground-ASE is in B®NTACT state and the APDU contained in the D-START
User Data parameter is a [CMContactResponse] APDU, the CM-ground-ASE shall:

a) stop timer 4., and

b) if the abstract value of the D-STARResult parameter is “rejected (permanent)”
and the abstract value of the D-STARdect Source parameter is “DS user” then:

1) invoke CM-contact service confirmation with the APDU in the D-START
User Data parameter as the CM-cont&tntact Response parameter value,
and

2) enter thd DLE state.
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2.15.3.3.3.1.3 If theCM-ground-ASE isintheFORWARD stateandif the D-START User Data parameter
isa[CMForwardResponse] APDU, and the abstract value of the D-START Result parameter is “rejected
(permanent)” and the abstract value of the D-STARJect Source parameter is “DS user”, the
CM-ground-ASE shall:

a) stop timerd,
b) if the abstract value of the D-STARTUser Data parameter is
“service-not-supported”, the CM-ground-ASE will invoke a CM-forward service

confirmation with the CM-forwardresult parameter set to the abstract value
“service-not-supported”,

c) if the abstract value of the D-STARTUser Data parameter is
“incompatible-version”, the CM-ground-ASE will invoke a CM-forward service
confirmation with théSUser Version Number parameter value as the CM-forward
CM ASE Version Number parameter and set the CM-forwaRdsult parameter
abstract value to “incompatible-version”,
d) if the abstract value of the D-STARTser Data parameter is “success”, the
CM-ground-ASE will invoke a CM-forward service confirmation with the
CM-forward Result parameter set to the abstract value “success”, and
e) enter théDLE state.
2.1.5334 D-DATA Indication
2.1.5.3.3.4.1 Upon receipt of a D-DATA indication if the CM-ground-ASE is in G@NTACT
DIALOGUE state and the APDU contained in the D-DAUger Data parameter is a [CMContactResponse]
APDU, the CM-ground-ASE shall:

a) stop timer 4.,

b) invoke CM-contact service confirmation with the APDU contained in the D-DATA
User Data parameter as the CM-cont&itntact Response parameter value, and

c) enter theDIALOGUE state.
2.1.5.3.35 D-END Confirmation

2.1.5.3.3.5.1  Upon receipt of a D-END confirmation, if the CM-ground-ASE is iENi®state and the
abstract value of the D-ENResult is “accepted”, the CM-ground-ASE shall:

a) stop timer 4,4, and

b) enter thd DLE state.
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215336 CM-logon Service Response

2.15.3.3.6.1 Uponreceipt of aCM-logon serviceresponse, if the CM-ground-ASE isinthe LOGON state
the CM-ground-A SE shall:

a)

b)

create a CMGroundMessage APDU with a cmLogonResponse APDU-element
based on the CM-logon Logon Response parameter value, and

invoke D-START response with the following:

1) the CMGroundMessage APDU as the D-START User Data parameter

value,
2) if the CM-logon Maintain Dialogue parameter is provided by the
CM-ground-user:
)] setthe abstract value “accepted” as the D-STARIUlt parameter
value, and

i) enter theDIALOGUE state.

3) if the CM-logonMaintain Dialogue parameter is not provided by the
CM-ground-user:

i) set the abstract value “rejected (permanent)” as the D-START

Result parameter value, and

i) enter thelDLE state.

2.1.5.3.3.7 CM-update Service Request

2.1.5.3.3.7.1  Upon receipt of a CM-update service request, if the CM-ground-ASE isDi. Ehstate,
the CM-ground-ASE shall:

a)

b)

create a CMGroundMessage APDU with a cmUpdate APDU-element based on the

CM-updateUpdate Information parameter value,
invoke D-START request with the following:

1) the CM-updatéircraft Address parameter value as the D-STAR@lled
Peer ID parameter value,

2) the CM-updatd-acility Designation parameter value as the D-START
Calling Peer ID parameter value,
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3) set the D-START Quality of Service parameter as follows:
)] if provided, the CM-update service Class of Communication
Service parameter valueasthe D-START Routing Class parameter
value,

i) the abstract value of “flight regularity communications”, as the
D-START Priority parameter value, and

iii) the abstract value of “low” as the D-STARRER parameter value,

4) the CMGroundMessage APDU as the D-STAR3er Data parameter
value,

c) start timer ., and
d) enter theJPDATE state.

2.1.5.3.3.7.2  Upon receipt of a CM-update service request, if the CM-ground-ASE iDiALeGUE
state, the CM-ground-ASE shall:

a) create a CMGroundMessage APDU with a cmUpdate APDU-element based on the
CM-updateUpdate Information parameter value,

b) invoke D-DATA request with the CMGroundMessage APDU as the D-Dd3eh
Data parameter value, and

c) remain in thddlALOGUE state.
2.1.5.3.3.8 CM-contact Service Request

2.1.5.3.3.8.1  Upon receipt of a CM-contact service request, if the CM-ground-ASE isi_thetate
the CM-ground-ASE shall:

a) create a CMGroundMessage APDU with a cmContactRequest APDU-element
based on the CM-contaCbntact Request parameter value,

b) invoke D-START request with the following:

1) the CM-contachircraft Address parameter value as the D-STAR@lled
Peer ID parameter value,

2) the CM-contactFacility Designation parameter value as the D-START
Calling Peer ID parameter value,
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3) set the D-START Quality of Service parameters as follows:
)] if provided, the CM-contact service Class of Communication
Service parameter valueasthe D-START Routing Class parameter
value,

i) The abstract value of “flight regularity communications”, as the
D-START Priority parameter value, and

iii) The abstract value of “low” as the D-STARRER parameter value,

4) the CMGroundMessage APDU as the D-STAR3er Data parameter
value,

c) start timer ., and
d) enter theCONTACT state.

2.1.5.3.3.8.2 Upon receipt of a CM-contact service request, if the CM-ground-ASE iDiitHeGUE
state the CM-ground-ASE shall:

a) create a CMGroundMessage APDU with a cmContactRequest APDU-element
based on the CM-contaCbntact Request parameter value,

b) invoke D-DATA request with the CMGroundMessage APDU as the D-Dd3eh
Data parameter value,

c) start timer &, and
d) enter theCONTACT DIALOGUE state.
2.1.5.3.3.9 CM-end Service Request

2.1.5.3.3.9.1 Uponreceipt ofa CM-end service request, if the CM-ground-ASE iDilMHeGUE state
the CM-ground-ASE shall:

a) invoke D-END request,

b) start timer ¢, , and

c) enter theeND state.
2.1.5.3.3.10 CM-forward Service Request

2.1.5.3.3.10.1 Upon receipt of a CM-forward service request, if the CM-ground-ASE isDithetate,
the CM-ground-ASE shall:

a) create a CMGroundMessage APDU with a cmForwardRequest APDU-element
based on the CM-forward serviEerward Request parameter value,
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b) invoke D-START request with the following:

1)

2)

3)

4)

5)

the CM-forward Called Facility Designation parameter value as the
D-START Called Peer ID parameter value,

the CM-forward Calling Facility Designation parameter value as the
D-START Calling Peer ID parameter value,

the sending CM-ground-ASE version number as the D-START DS User
Version Number parameter value,

set the D-START Quality of Service parameter as follows:
)] if provided, the CM-forward service Class of Communication
Service parameter valueasthe D-START Routing Class parameter

value,

i) the abstract value of “flight regularity communications” as the
D-START Priority parameter value, and

iii) the abstract value of “low” as the D-STARRER parameter value,

the CMGroundMessage APDU as the D-STAR3er Data parameter
value,

c) start timer {4, @and

d) enter th&cORWARD state.

2.1.5.3.3.11 CM-user-abort Service Request

2.1.5.3.3.11.1 Upon receipt of a CM-user-abort service request, if the CM-ground-ASE is ntbirEhe
state the CM-ground-ASE shall:

a) stop any timer, if set,

b) invoke D-ABORT request with the D-ABOROriginator parameter set to the
abstract value “user”, and

c) enter thdDLE state.

2.1.5.3.3.12 D-ABORT Indication

2.1.5.3.3.12.1 Upon receipt of a D-ABORT indication, if the CM-ground-ASE is not IiDtte state the

CM-ground-ASE shall:

a) stop any timer, if set,
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b)

c)

if the CM-ground-user is an active user, then:

1) if the D-ABORT Originator parameter contains the abstract value “user”
invoke CM-user-abort service indication,

2) else invoke CM-provider-abort service indication with the APDU contained

in the D-ABORTUser Data parameter as the CM-provider-abort service
Reason parameter value, and

enterlDLE state.

2.1.5.3.3.13 D-P-ABORT Indication

2.1.5.3.3.13.1 Upon receipt of a D-P-ABORT indication, if the CM-ground-ASE is not IDtlestate
the CM-ground-ASE shall:

a) stop any timer, if set,

b) if the CM-ground-user is an active user, invoke CM-provider-abort service
indication with the CM-provider-aboReason parameter set to the abstract value
“communication-service-failure”, and

c) enter thdDLE state.

2.1.5.4 Exception Handling
21541 Timer Expiration

2.154.1.1 If a CM-ASE detects that a timer has expired, that CM-ASE shall:

a)
b)

c)

d)

stop all timers,
interrupt any current activity,

if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with a
cmAbortReason [timer-expired] APDU message element,

if the CM-ASE is a CM-ground-ASE, create a CMGroundMessage APDU with a
cmAbortReason [timer-expired] APDU message element,

invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value,
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f) if the CM-user isan active user, invoke CM-provider-abort service indication with
the abstract value “timer-expired” as the CM-provider-atiRedson parameter
value, and

o)) enter thd DLE state.

21542 Unrecoverable System Error

2.15421 Recommendation.—f a CM-ASE hasan unrecover ablesystemerror, the CM-ASE shoul d:

a) stop all timers,

b) if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with a
cmAbortReason [undefined-error] APDU message element,

C) if the CM-ASE is a CM-ground-ASE, create a CMGroundMessage APDU with a
cmAbortReason [undefined-error] APDU message element,

d) invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORUDriginator parameter
value, and
2) the APDU as the D-ABORTser Data parameter value,

e) if the CM-user is an active user, invoke CM-provider-abort service indication with
the abstract value “undefined-error” as the CM-provider-aliRebson parameter
value, and

f) enter thed DLE state.

2.154.3 Invalid PDU

215431 If the User Dataparameter of a D-START indication or D-DATA indication does not
contain avalid PDU asdefined in 2.1.5.3.1.3 and 2.1.5.3.1.4, the CM-ASE shall:

a)

b)

<)

d)

stop all timers,

if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with a
cmAbortReason [invalid-PDU] APDU message element,

if the CM-ASE is a CM-ground-ASE, create a CM GroundMessage APDU with a
cmAbortReason [invalid-PDU] APDU message el ement,

invoke D-ABORT request with:

1) theabstract value “provider” as the D-ABORFiginator parameter value,
and



Air-ground applications

11-53

f)

2) the APDU as the D-ABORT User Data parameter value,

if the CM-user isan active user, invoke CM-provider-abort service indication with
theabstract value “invalid-PDU” as the CM-provider-alimdson parameter value,
and

enter thel DLE state.

2.1.54.3.2 If theser Data parameter of a D-START confirmation does not contain a valid PDU as
defined in 2.1.5.3.1.3 and 2.1.5.3.1.4, the CM-ASE shall:

a) stop all timers,

b) if the CM-ASE is a CM-air-ASE and if the D-STARREsult parameter is set to the
abstract value “accepted”, then
1) create a CMAiIrcraftMessage APDU with a cmAbortReason [invalid-PDU]

APDU message element,
2) invoke D-ABORT request with:
i) the abstract value “provider” as the D-ABOROriginator
parameter value, and
i) the APDU as the D-ABORUser Data parameter value,

c) if the CM-user is an active user, invoke CM-provider-abort service indication with
the abstract value “invalid-PDU” as the CM-provider-aBedson parameter value,
and

d) enter thd DLE state.

21544 Not Permitted PDUor Dialogue Service Primitive

2.1.54.4.1 If thé&Jser Data parameter of a D-START indication or D-DATA indication is a valid PDU,
but is not a permitted PDU as defined within 2.1.5.3.1.2, the CM-ASE shall:

a)

b)

c)

d)

stop all timers,

if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with a
cmAbortReason [protocol-error] APDU message element,

if the CM-ASE is a CM-ground-ASE, create a CMGroundMessage APDU with a
cmAbortReason [protocol-error] APDU message element,

invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORMiginator parameter value,
and
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2) the APDU as the D-ABORT User Data parameter value,

€ if the CM-user isan active user, invoke CM-provider-abort service indication with
the abstract value “protocol-error” as the CM-provider-alitsdson parameter
value, and

f) enter thel DLE state.

2.1.5.4.4.2 If theUser Data parameter of a D-START confirmation is a valid PDU, but is not a
permitted PDU as defined within 2.1.5.3.1.2, the CM-ASE shall:

a) stop all timers,
b) if the D-STARTResult parameter is set to the abstract value “accepted”

1) if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with
a cmAbortReason [protocol-error] APDU message element,

2) if the CM-ASE is a CM-ground-ASE, create a CMGroundMessage APDU
with a cmAbortReason [protocol-error] APDU message element,

3) invoke D-ABORT request with:

i) the abstract value “provider” as the D-ABOROriginator
parameter value, and

i) the APDU as the D-ABORUser Data parameter value,

c) if the CM-user is an active user, invoke CM-provider-abort service indication with
the abstract value “protocol-error” as the CM-provider-aBedson parameter
value, and

d) enter thd DLE state.

215443 Uponreceipt of a Dialogue service primitive for which there are no instructionin 2.1.5.3 (i.e.
the primitive was not expected or was expected under other conditions or with other parameter values), the

CM-ASE shall:
a) stop all timers,

b) if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with a
cmAbortReason [protocol-error] APDU message element,

c) if the CM-ASE is a CM-ground-ASE, create a CMGroundMessage APDU with a
cmAbortReason [protocol-error] APDU message element,
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d)

f)

if adialogue exists, invoke D-ABORT reguest with:

1) theabstract value “provider” as the D-ABORFiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value,
if the CM-user is an active user, invoke CM-provider-abort service indication with
the abstract value “protocol-error” as the CM-provider-aBedson parameter

value, and

enter thel DLE state.

2.1.545 D-START ConfirmatioResult or Reject Source Parameter Values Not as Expected

215451 If the CM-ground-ASE receives a D-START confirmation with the D-STRESlt
parameter having the abstract value of “accepted”, the CM-ground-ASE shall:

a)

b)

c)

d)

e)

stop all timers,

create a CMGroundMessage APDU with a cmAbortReason
[dialogue-acceptance-not-permitted] APDU message element,

invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value,
if the CM-ground-user is an active user, invoke CM-provider-abort service
indication with the abstract value “dialogue-acceptance-not-permitted” as the

CM-provider-aborReason parameter value, and

enter theDLE state.

215452 If the CM-ASE receives a D-START confirmation with the D-ST/&AJUIt parameter
having the abstract value of “rejected (transient)” or if the D-STARjEct Source parameter has the
abstract value of “DS provider”, the CM-ASE shall:

a)

b)

stop all timers, and

if the CM-user is an active user, invoke CM-provider-abort service indication with
the abstract value “communication-service-error” APDU as the CM-provider-abort
Reason parameter value.



11-56 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)

21546 D-END Confirmation Not as Expected

21546.1 If the CM-ground-ASE receives a D-END confirmation with the D-END Result parameter
that does not have the abstract value of “accepted”, the CM-ground-ASE shall:

a) stop all timers,

b) create a CMGroundMessage APDU with a cmAbortReason
[dialogue-end-not-accepted] APDU message element,

c) invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and
d) enter thdDLE state.
2.1.54.7 D-START IndicatioQuality of Service Parameter Not as Expected
215471 If the abstract value of the D-STARfliority QOS parameter is not “flight regularity
communications” or the abstract value of the D-STARER QOS parameter is not “low” or the abstract
value of the D-STARTRouting Class QOS parameter does not identify the traffic category “Air Traffic
Service Communications (ATSC)”, the CM-ASE shall:

a) stop all timers

b) if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with a
CMAbortReason [invalid-QOS-parameter] APDU message element,

c) if the CM-ASE is a CM-ground-ASE, create a CMGroundMessage APDU with a
CMAbortReason [invalid-QOS-parameter] APDU message element,

d) invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

e) enter theDLE state
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215438 Expected PDU Not Provided

215481 If the User Data parameter of a D-START indication, D-START confirmation (with the
Result parameter set to the abstract value “accepted”), or D-DATA indication is not provided where it is
expected, the CM-ASE shall:

a) stop all timers,

b) if the CM-ASE is a CM-air-ASE, create a CMAircraftMessage APDU with a
cmAbortReason [expected-PDU-missing] APDU message element,

c) if the CM-ASE is a CM-ground-ASE, create a CMGroundMessage APDU with a
cmAbortReason [expected-PDU-missing] APDU message element,

d) invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORYiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value,

e) invoke a CM-provider-abort service indication with the abstract value “expected-
PDU-missing”, and

f) enter the DLE state.

2.1.5.4.8.2 If theJser Data parameter of a D-START confirmation (with tResult parameter set to
the abstract value “rejected (transient)” or “rejected (permanent)”) is not provided where it is expected, the
CM-ASE shall:

a) stop all timers,

b) invoke a CM-provider-abort service indication with the abstract value “expected-
PDU-missing”, and

c) enter thd DLE state.
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2155 CM ASE StateTables
21551 Priority

215511 If the state tables for the CM-air-ASE and the CM-ground-A SE shown below conflict with
textual statements made elsewhere in this document, the textual statements shall take precedence.

Note 1.— In the following state tables, the statement “cannot occur” means that if the implementation
conforms to the SARPs, it is impossible for this event to occur. If the event does occur, this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE aborts with the
error “unrecoverable system error”.

Note 2.— In the following state tables, the statement “not permitted” means that the implementation must
prevent this event from occurring through some local means. If the event does occur this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE performs a local
rejection of the request rather than aborting the dialogue.



Table2.1.5-2. CM-Ground-ASE State Table

STATE= IDLE LOGON UPDATE CONTACT DIALOGUE CONTACT END FORWARD
EVENT | DIALOGUE

DIALOGUE Service Events

D-START Indication oD-START cannot occur cannot cannot occur cannot occur cannot occur cannot occur cannot occur
Version Number is greater response occur

than the CM-ground-ASE =IDLE

version number,

ground-ground forwarding

supported

D-START Indication ®CM-logon cannot occur cannot cannot occur cannot occur cannot occur cannot occur cannot occur
Version Number isless than indication occur

or equal to the =LOGON

CM-ground-ASE version

number, User Data =

CMLogonReqguest,

ground-ground forwarding

supported

D-START Indication Version | ®CM-forward cannot occur cannot cannot occur cannot occur cannot occur cannot occur cannot occur
Number is less than or equal indication occur

to the CM-ground-ASE oD-START

version number, response

User Data = =|DLE

CMForwardRequest,

ground-ground forwarding

supported

D-START Indication, oD-START cannot occur cannot cannot occur cannot occur cannot occur cannot occur cannot occur
Ground-ground forwardingis | response occur

not supported, User Data = =IDLE

CMForwardRequest

D-START Confirmation cannot occur cannot occur | eStop timer | cannot occur cannot occur cannot occur cannot occyr cannot ogcur
Result “rejected (permanent)” tupdate

andReject Source “DS user”, =|DLE

D-START User Data

parameter not provided

suolred1dde puno.b- iy
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2.1.6 COMMUNICATION REQUIREMENTS
2.1.6.1 Encoding Rules

216.1.1 The CM application shall use PER encoding asdefined in ISO/IEC 8825-2, using the Basic
Unaligned variant to encode/decode the ASN.1 message structure and content specified in 2.1.4.

2.1.6.2 Dialogue Service Requirements
21.6.2.1 Primitive Requirements
216211 Where dialogue service primitives, that is D-START, D-DATA, D-END, D-ABORT, and
D-P-ABORT aredescribed asbeinginvokedin 2.1.5, the CM-ground-A SE and the CM-air-A SE shall exhibit
external behaviour consistent with the dialogue service, as described in 4.2, having been implemented and
its primitives invoked.

21.6.2.2 ATN Quality-of-Service Requirements

216.22.1 The Priority Quality-of-Service parameter of the D-START for CM shall be the abstract
value of “flight regularity communications”.

2.1.6.2.2.2 Th&ER Quality-of-Service parameter of the D-START for CM shall be set to the abstract
value of “low”.

2.1.6.2.2.3 The CM-ASE shall map the Class of Communication Service abstract values to the Routing
Class abstract value part of the D-START Quality-of-Service parameter as presented in Table 2.1.6-1.

Table2.1.6-1. Mapping Between Class of Communication and Routing Class Abstract Values

Class of Communication Abstract Value | Routing Class Abstract Value

A Traffic follows Class A ATSC route(s)
Traffic follows Class B ATSC route(s)
Traffic follows Class C ATSC route(s)
Traffic follows Class D ATSC route(s)
Traffic follows Class E ATSC route(s)
Traffic follows Class F ATSC route(s)
Traffic follows Class G ATSC route(s)
Traffic follows Class H ATSC route(s)

ITIO|TMmMOIO|m

Note.— ATSC values are defined in 1.3.
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2.1.7 CM USER REQUIREMENTS

Note.— Requirements imposed on CM-users concerning CM messages and interfacing with the CM-ASEs
are presented in 2.1.7.

2.1.7.1 CM-Air-User Requirements
Note 1.— When a CM-air-user invokes the CM-logon service and requires a particular class of
communication service, it sets ti@ass of Communication Service parameter to be the class of
communication it requires.
Note 2.— When the CM-air-user invokes a CM-logon service and has no preference for the class of
communication service to be used, €lass of Communication Service parameter does not need to be
provided.

Note 3.— For each CM-air-ASE invocation, the CM-air-user establishes a correlation between a
CM-air-ASE invocation and the facility designation.

Note 4.— Upon the initiation of aMGlogon service request, ampon receipt of a CM-update service
indication or a CM-contact service indication, the ASE invocation correlation is based on the facility
designation in thé&acility Designation parameter of the respective CM service.

Note 5.— The correlation is maintained for the duration of the ASE invocation.

21.7.1.1 CM-logon Service Requirements

Note.— Only the CM-air-user is permitted to initiate the CM-logon service.

217111 When invoking the CM-logon service request the CM-air-user shall provide the following
as part of the CMLogonRequest:

a) itsCM long TSAP,
b) the aircraft’s Flight ID,
c) information on each application for which it requires a data link service as follows:

1) for air-only initiated services: application name and version number for all
the versions that can be supported, and

2) for applications that can be ground initiated: application hame, version
number, and address for all the versions that can be supported,

d) the facility designation of the facility with which the CM-air-user wishes to
exchange application information (if required), and

e) flight information data as required by the ground system.
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Note.— Thdacility designation is only used if the CM-air-user wants to explicitly identify a facility other
than the one contained in tRecility Designation parameter of the CM-logon service for which it requires
application information.

217112 Recommendation. — The CM-air-user should only usethefacilityDesignatiorfield of the
CMLogonRequestf requesting information for a facility other than the one specified in the Facility
Designatiorparameter of the CM-logon service.

21.7.1.1.3 When invoking the CM-logon service request, if any RDP for a given application address
is different than the CM RDP, the CM-air-user shall use the long TSAP for each application address
provided.

Note.— The long TSAP = RDP + short TSAP. The short TSAP = ARS + LOC + SYS + NSEL + TSEL. The
RDP = VER + ADM + RDF.

217114 When invoking the CM-logon service request, the ARS component of the short TSAP shall
contain the aircraft's 24 bit address.

Note.— If there is more than one routing domain on the aircraft, the LOC field is used to differentiate them.

21.7.1.15 Upon receipt of a CM-logon service confirmation, the CM-air-user shall create the actual
TSAPfor each ground application information contained in the Logon Respondaased on the IDP and long
TSAP for each application as defined in 2.1.4.

Note.— The actual TSAP = IDP + long TSAP. The IDP = AFI + IDI.

21.7.1.16 Upon receipt of a CM-logon service confirmation, the CM-air-user shall make the
information contained in the CM L ogonResponse availableto the other applications(i.e., ADS, CPDLC, and
FIS), aswell asto the dialogue service provider.

21.7.1.1.7 Upon thereceipt of aLogon RespongeomaCM-logon service confirmationfroma ground
facility for which CM information has previously been received, the CM-air-user shall only replace the
previous information for which new logon information has been received.

Note 1.— If théacilityDesignation field of thel ogonRequest was provided, then the information contained
in the Logon Response parameter corresponds to that facility designation. IffmdityDesignation field

of theLogonRequest was not provided, then the information contained inLtbgonResponse parameter
corresponds to thEacility Designation parameter of the CM-logon service.

Note 2.— If théacilityDesignation field of theLogonRequest was provided and no application information

is returned in thé.ogon Response parameter, this means that the CM-ground-user does not have access to
the information for the requested facility or that the requested facility does not support any of the proposed
applications.

21.7.1.2 CM-update Service Requirements
Note.— If a CM-updateervice indication igeceived, then the information contained in thpdate

Information parameter corresponds to the facility designation contained inF#oidity Designation
parameter, or, if a dialogue exists, the facility with which the dialogue is in place.
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21.7.1.21 Upon thereceipt of Update Infor mation fromaCM-update serviceindication fromaground
facility designation for which CM information has previously been received, the CM-air-user shall only
replace the previous information for which updated information has been received.

21.7.1.22 Upon receipt of a CM-update service indication, the CM-air-user shall create the actual
TSAP for each ground application information contained in the Update I nformation based on the IDP and
long TSAP for each application as defined in 2.1.4.

Note.— The actual TSAP = IDP + long TSAP. The IDP = AFI + IDI.

21.7.1.2.3 The CM-air-user shall make the updated information contained in the Update Information
availableto the other applications (i.e., ADS, CPDLC, and FIS), aswell asto the dial ogue service provider.

21.7.1.3 CM-contact Service Requirements

217131 Recommendation. — Upon receipt of a CM-contact indication, the CM-air-user should
invoke the CM-logon request with the indicated ground system within 0.5 seconds.

2.1.7.1.3.2 Upon receipt of a CM-logon confirmation when performing the CM-contact service, the
CM-air-user shall invoke a CM-contact response.

2.1.7.1.3.3 Recommendation. — Upon receipt of a CM-logon confirmation when performing the
CM-contact service, the CM-air-user should invoke a CM-contact response within 0.5 seconds.

217134 Upon receipt of a CM-contact service indication, the CM-air-user shall attempt to initiate
a CM-logon service request with the indicated ground system.

Note.— If a CM-logon service request is initiated, the CM-air-user will comply with the CM-logon
requirements as stated in 2.1.7.1.1. However, the facility designation will not be provided as part of the
CMLogonRequest in this case.

21.7.1.35 In addition tothe above CM -logon servicerequirements, upon recei pt of aCM-logon service
response from the indicated facility designation, or if no CM-logon service request can be initiated, the
CM-air-user shall invoke the CM-contact service response indicating the success or lack thereof of the
CM-logon service request.

2.1.7.2 CM-Ground-User Requirements
21.7.2.1 Genera CM-Ground-User Requirements

217211 A CM-ground-user shall invoke the CM-logon service, CM-update service, CM-contact
service, and CM-end service only when communicating with a CM-air-user.

217212 A CM-ground-user shall invoke the CM-forward service only when communicating with
another CM-ground-user.

Note 1.— When a CM-ground-user invokes the CM-update service, CM-contact service, or CM-forward
service and requires a particular class of communicasiervice, it will set th€lass of Communication
Service parameter to be the class of communication it requires.
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Note 2.— When the CM-ground-user invokes a CM-update service, CM-contact service, or CM-forward
service and has no preference for the class of communication service to be WGkedsti€Communication
Service parameter does not need to be provided.

Note 3.— When a CM-ground-user specifies @Ghass of Communication Service parameter and the
dialogue is in place, the class of communication parameter is ignored.

Note 4.— For each CM-ground-ASE invocation, the CM-ground-user establishes a correlation between a
CM-ground-ASE invocation and the aircraft 24 bit address

Note 5.— Upon the initiation a CM-update service request or CM-contact service request, or upon receipt
of a CM-logon service indication the ASE invocation correlation is based on the 24-bit aircraft address in
the Aircraft Address parameter of the respective CM service.

Note 6.— The correlation is maintained for the duration of the ASE invocation.
21722 CM-logon Service Requirements

217221 Recommendation. — Upon receipt of a CM-logonindication, the CM-ground-user should
invoke the CM-logon response within 0.5 seconds.

2.1.7.2.2.2 Upon receipt of a CM-logon service indication, the CM-ground-user shall make the aircraft
application information contained in thegon Request available to the other applications (i.e., ADS,
CPDLC, and FIS), as well as to the dialogue service provider.

2.1.7.2.2.3 Upon receipt of a CM-logon service indication, the CM-ground-user shall create the actual
TSAP for each aircraft application information contained inLibgon Request based on the IDP and long
TSAP for each application as defined in 2.1.4.

Note.— The actual TSAP = IDP + long TSAP. The IDP = AFI + IDI.

217224 Upon the receipt of aLogon Requegtrom a CM-logon service indication from an aircraft
for which CM information has previously been received and still being maintai ned, the CM -ground-user shall
update the aircraft information accordingly.

217225 Upon receipt of a CM-logon service indication, the CM-ground-user shall invoke a
CM-logon service response with a CM L ogonResponse containing:

a) application names, addresses, and version numbers for the requested applications
that can be air-initiated for all versions that the ground and aircraft systems can
support, and

b) application names and version numbers for the requested ground-only initiated
applications that the ground system can support.
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21.7.2.2.6 If the facility designation is present in the Logon Request parameter, then the application
information contained in the CM LogonResponse shall correspond to that facility designation.

Note.— If a CM-ground-user does not have access to the information for the requested facility, no
application information is returned.

21.7.2.2.7 If thefacility designationisnot presentinthelLogon Requegtarameter, thenthe application
information contained in the LogonResponsghall correspond to the responding CM-ground-user’s facility
designation.

2.1.7.2.2.8 When invoking the CM-logon service response, if any RDP for a given application address
is different than the CM RDP, the CM-ground-user shall use the long TSAP for each application address
provided.

Note 1.— The long TSAP = RDP + short TSAP. The short TSAP = ARS (optional) + LOC + SYS + NSEL
+TSEL. The RDP = VER + ADM + RDF.

Note 2.— If there is more than one routing domain on the ground, the ARS field is used to differentiate them.
If there is not more than one routing domain on the ground, the ARS field need not be used.

Note 3.— The value of the ARS field is a 24-bit unsigned binary number that uniquely identifies the
addressed system in a single routing domain and is assigned by the State or Organization identified in the
ADM field.

217229 When the CM-ground-user requires a CM dialogue to be maintained, the CM-ground-user

shall set the CM-logon service response Maintain Dialogueparameter, if and only if the dialogue maintain
serviceis supported.

21723 CM-update Service Requirements

Note.— Only the CM-ground-user is permitted to initiate the CM-update-service.

217231 When invoking the CM-update service request, the CM-ground-user shall provide a
CMUpdate containing application names, addresses, and version numbers for each of the data link
applications being updated.

Note.— The CM-update service only corresponds to a ground facility’s local applications.

21.7.232 When invoking the CM-update service request, the CM-ground-user shall use the Long
TSAP for each application address provided.

21.7.24 CM-contact Service Requirements
Note.— Only the CM-ground-user is permitted to initiate the CM-contact-service.
21.7.24.1 When invoking the CM-contact service regquest, the CM-ground-user shall provide a

CM ContactReguest containing the facility designation of the ground facility that the ground requests the
aircraft to contact.
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21725 CM-end Service Requirements
Note 1.— Only the CM-ground-user is permitted to initiate the CM-end-service.

Note 2.— If the CM-ground-user establishes a CM dialogue with the CM-Mgimain Diaogue
parameter set, the CM-ground user is responsible for closing the CM dialogue with the CM-end service.

21.7.2.6 CM-forward Service Requirements
Note.— Only the CM-ground-user is permitted to initiate the CM-forward-service.
217261 When requesting the CM-forward service, the CM-ground-user shall provide all of the
information from either a CM-logon request message or a CM-forward request message, whichever is the
more recent.
21.7.26.2 Uponrecei pt of aCM-forward serviceindication, the CM -ground-user shall maketheaircraft
application information contained in the Forward Requesavailable to the other applications (i.e., ADS,
CPDLC, and FIS), aswell asto the dialogue service provider.
2.1.7.26.3 Uponrecei pt of aCM -forward serviceindication, the CM-ground-user shall createtheactual
TSAPfor each aircraft application information contained in the Forward Requedtased on the IDP and long
TSAP for each application as defined in 2.1.4.
Note.— The actual TSAP =IDP + long TSAP. The IDP = AFI + IDI.
217264 Upon the receipt of a Forward Requedirom a CM-forward service indication concerning
an aircraft identifier for which CM information has previously been received and is still being maintained,
the CM-ground-user shall update the aircraft information accordingly.
21.7.26.5 Recommendation. — Upon the receipt of a Forward Requegtom a CM-forward service
indication, the receiving CM-ground-user should invoke a CM-update service request with the indicated
aircraft, if the update service is supported.

2.1.7.3 Parameter Value Unit, Range and Resolution

21731 A CM user shall interpret parameter value unit, range and resolution as defined in 2.1.4.
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2.1.8 SUBSETTING RULES

2.1.8.1 Genera

Note.— 2.1.8.1.1 specifies conformance requirements which all implementations of the CM protocol obey.

21811 An implementation of either the CM ground based service or the CM air based service
claiming conformance shall support the CM protocol features as shown in the table below.

Note 1.— The ‘statiscolumn indicates the level of support required for conformance to the CM-ASE
protocol. The values are as follows:

a ‘M’
b O’

¢ NA’
d ‘cn’

mandatory support isrequired,
optional supportispermitted for conformanceto the CM protocol,
theitemis not applicable, and

theitemis conditional where n isthe number which identifies the
condition which is applicable.

Table2.1.8-1. CM Protocol Versions | mplemented

Status Associated Predicate

Version 1

M none

Table2.1.8-2. CM Operational Functional Units

Status Associated Predicate
The CM system acts as an Cl1l CM/air
airborne system
The CM system actsasaground |C.1 CM/ground
system
The ground CM system can if (CM/ground) O, else N/A G-UP-FU
update application information
The ground CM system can if (CM/ground) O, else N/A G-CO-FU
request the aircraft to initiate a
logon with a specified CM
ground system
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Status Associated Predicate
The ground CM user can process |if (CM/ground) O, else N/A G-FO-FU
forwarded aircraft information
The ground CM system can if (CM/ground) O, else N/A G-FO-IN
forward aircraft information to
another CM ground system
Theair CM user can processan |if (CM/air) O, else N/A A-UP-FU
update request
Theair CM user can processan |if (CM/air) O, else N/A A-CO-FU
contact request

C.1: aconforming implementation will support one and only one of these two options.

Table2.1.8-3. CM Ground Configurations

List of Predicates

Functionality Description

CM/ground

L ogon exchanges are supported with an
aircraft. Received forward requests are
rejected with reason ‘service not supporte

Il CM/ground + G-FO-IN

Logon exchanges are supported with an
aircraft. Forward exchanges initiated by th
local ground system user are supported.
Received forward requests are rejected w|
reason ‘service not supported’.

e

h

—

1l CM/ground + G-FO-FU

Logon exchanges are supported with an
aircraft. Received forward requests from
peer CM ground systems are processed b
the local CM user.

v CM/ground + G-FO-IN + G-FO-FU

Logon exchanges are supported with an
aircraft. Forward exchanges initiated by th
local ground system user are supported.
Received forward requests from peer CM
ground systems are processed by the locd
CM user.

e

—

Vv CM/ground + G-UP-FU

Same as subset | plus the capability of a
ground system to update application
information on an aircraft.

CM

Vi CM/ground + G-UP-FU + G-FO-IN

Same as subset Il plus the capability of 3
CM ground system to update application

=

information on an aircratft.




Air-ground applications

11-73

List of Predicates

Functionality Description

VI

CM/ground + G-UP-FU + G-FO-FU

Same as subset 111 plus the capability of a
CM ground system to update application
information on an aircraft.

VIII

CM/ground + G-UP-FU + G-FO-IN + G-FO-
FU

Same as subset 1V plus the capability of a
CM ground system to update application
information on an aircraft.

CM/ground + G-CO-FU

Same as subset | plus the capability of a CM
ground system to request an aircraft to
perform alogon with a specified CM ground
System.

CM/ground + G-CO-FU + G-FO-IN

Same as subset |1 plus the capability of a
CM ground system to request an aircraft to
perform alogon with a specified CM ground
System.

Xl

CM/ground + G-CO-FU + G-FO-FU

Same as subset 111 plus the capability of a
CM ground system to request an aircraft to
perform alogon with a specified CM ground
system.

X1l

CM/ground + G-CO-FU + G-FO-IN + G-
FO-FU

Same as subset 1V plus the capability of a
CM ground system to request an aircraft to
perform alogon with a specified CM ground
system.

X111

CM/ground + G-CO-FU + G-UP-FU

Same as subset | plus the capability of aCM
ground system to request an aircraft to
perform alogon with a specified CM ground
system and the capability of a CM ground
system to update application information on
an aircraft.

X1V

CM/ground + G-CO-FU + G-UP-FU + G-
FO-IN

Same as subset 11 plus the capability of a
CM ground system to request an aircraft to
perform alogon with a specified CM ground
system and the capability of a CM ground
system to update application information on
an aircraft.

XV

CM/ground + G-CO-FU + G-UP-FU + G-
FO-FU

Same as subset 111 plus the capability of a
CM ground system to request an aircraft to
perform alogon with a specified CM ground
system and the capability of a CM ground
system to update application information on
an aircraft.
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List of Predicates Functionality Description
XVI CM/ground + G-CO-FU + G-UP-FU + G- Same as subset 1V plus the capability of a

FO-IN + G-FO-FU

CM ground system to request an aircraft to
perform alogon with a specified CM ground
system and the capability of a CM ground
system to update application information on
an aircraft.

Note 2.— A CM ground system may or may not support the maintain dialogue feature.

Table2.1.8-4. CM Air Configurations

List of Predicates

Functionality Description

CM/ar

L ogon exchanges can be initiated with
ground systems. Received contact requests
are rejected with reason ‘contact not
successful'. Received update requests ar
processed by the CM-air-ASE but ignored
by the CM-air-user.

CM/air + A-UP-FU

Logon exchanges can be initiated with
ground systems. Received contact reques
are rejected with reason ‘contact not

successful’. Received update requests ar
processed by the CM-air-ASE and the CM
air-user.

11%

CM/air + A-CO-FU

Logon exchanges can be initiated with
ground systems. Received update reques
are processed by the CM-air-ASE but
ignored by the CM-air-user. Received
contact requests are processed and acte(
upon by the CM-air-ASE and the CM-air-
user.

(s

CM/air + A-UP-FU + A-CO-FU

Logon exchanges can be initiated with
ground systems. Received update reques
are processed by the CM-air-ASE and the

(s

CM-air-user. Received contact requests afe

processed and acted upon by the CM-air-
ASE and the CM-air-user.

Note 3.— A CM air system must support the maintain dialogue feature.
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2.2 AUTOMATIC DEPENDENT SURVEILLANCE APPLICATIONS

Note.— Structure of 2.2: 2.2.1 defines the air-ground communication aspects of ADS. 2.2.2 defines the
ground-ground (i.e. ADS report forwarding) aspects of ADS.

2.2.1 AUTOMATIC DEPENDENT SURVEILLANCE APPLICATION
2.2.1.1 Introduction

2.2.1.1.1 The ADSair ground application will allow usersto obtain positional and other information from
suitably equipped aircraft in atimely manner in accordance with their requirements. The ADS application
isdesigned to giveautomatic reportsabout aircraft to auser. The ADSreportsgivepositional aswell asother
information likely to be of use to the air traffic management function, including air traffic control. The
aircraft provides the information to the user under the following circumstances:

a) under a contract (known as ademand contract) agreed with the ground system, the
aircraft provides the information immediately and once only;

b) under a contract (known as a periodic contract) agreed with the ground system, the
aircraft provides information on aregular basis;

C) under a contract (known as an event contract) agreed with the ground system, the
aircraft provides information when certain events are detected by the avionics;

d) under emergency conditions the aircraft provides information on a regular basis
with no prior agreement with the ground system (known asan emergency contract).

Note 1.— Structure of 2.2: This chapter defines the air-ground communication aspects of ADS only.

a) 2.2.1.1: INTRODUCTION contains 2.XJurpose, structure, and a summary of
the functions of ADS.

b) 2.2.1.2: GENERAL REQUIREMENTS contains backwards compatibility and error
processing requirements.

c) 2.2.1.3: THE ABSTRACT SERVICE contains the description of the abstract service
provided by the application service elements (ASE) defined for ADS.

d) 2.2.1.4: FORMAL DEFINITION OF MESSAGES contains the formal definition of
messages exchanged by ADS-ASEs using Abstract Syntax Notation Number One
(ASN.1).

e) 2.2.1.5: PROTOCOL DEFINITION describes the exchanges of messages allowed
by the ADS protocol, as well as time constraints and the exception handling
procedures associated with these exchanges. 2.2.1 describes also the ADS protocol
in terms of state tables.

f) 2.2.1.6: COMMUNICATION REQUIREMENTScontainstherequirementsthat the
ADS ASE application imposes on the underlying communication system.
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0) 2.2.1.7: ADSUSER REQUIREMENTS outlinestherequirementsthat a user of an
ADS ASE must meet.

h) 2.2.1.8: SUBSETTING RULES providesrules for subsetting the ADS SARPs.

Note 2.— General Functionality

a) The avionics are capable of supporting contracts with at least four ATC ground
systems simultaneously; they are al so capable of supporting one demand, oneevent
and one periodic contract with each ground system simultaneously.

b) In addition if the pilot or avionics elects, the avionics will suspend any existing
periodic contract, and establishes an emergency contract with each ground system
with which it has an ADS contract.

C) It will be necessary for an implementation to provide information which is both
accurate and timely in the ADS reports, however, quantification of the age and
accuracy of the information is beyond the scope of 2.2.1.

Note 3.— Establishment and Operation of a Demand Contract

a) Functional Description

1)

2)

3)

Thisfunction allowsthe ground systemto establish ademand contract with
an aircraft, and then for the conditions of that contract to be realised.
Realisation of the contract involves the sending of a single report froman
aircraft to the ground system.

Any number of demand contracts may be sequentially established with an
aircraft. Basic information is sent with the report. Optionally, at the
request of the ground system, other information may also be sent.

The ground system sends a demand contract request to the avionics. This
contains an indication of which optional information blocks are required.
The avionics then determines whether or not there are errors in the
request, and if there are no errors, whether or not it is able to comply with
the request. If the avionics can comply with the demand contract request
it sends the report as soon as possible. If there are errors in the contract
request, or if the avionics cannot comply with the request, it sends a
negative acknowl edgement to the ground systemindicating the reason for
its inability to accept the contract. If the avionics can partially comply
with the request, it sends a non-compliance natification indicating those
parts of the contract with which it cannot comply, and then it sends an
ADSreport.

b) Message Descriptions

1)

Thedemand contract sti pulateswhich of the optional informationfieldsare
to beincluded in the ADSreport.
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2)

3)

4)

5)

6)

Each ADS report always contains the following basic information:
i) the 3-D position of the aircraft;
i) thetime;

iii) an indication of the accuracy of the positional information (figure
of merit).

Optionally, an ADS-report contains an indication of:
)] the aircraft address;

i) the projected profile, indicating the position and predicted time of
the next way point, and the position of the following way point;

iii) the ground vector, indicating the track, ground speed and vertical

rate;
iv) the air vector, indicating the heading, air speed and vertical rate;
V) weather information, indicating wind speed, wind direction,

temperature and turbulence;

vi) the short term intent, indicating the predicted location of the
aircraft at some time in the future (as indicated in the demand
contract) and, for any intermediate points where level, track or
speed changeis predicted to occur, the projected distance, track,
level and time are given;

vii) extended project profile, indicating the predicted position, level
and time for the next several way points (as indicated in the
demand contract).

An ADS report can contain a positive acknowledgement indicating
acceptance of the contract.

A negative acknowl edgement contains an indication of the reason why the
contract has not been accepted.

A non-compliance natification contains an indication of which optional
information fields cannot be sent.
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Note 4.— Establishment and Operation of an Event Contract

a)

Functional Description

1)

2)

3)

This function allows the ground system to establish an event contract with
the aircraft, and then for the conditions of that contract to be realised.
Realisation of the contract involves the sending of reports from the aircraft
to the ground system when certain agreed events occur.

Only one event contract may exist between the ground system and avionics
at any one time, but this may contain multiple event types. A set of basic
information is sent with every report, and depending on the event that
triggered the sending of the report, other information blocks may also be
included. The contract that is agreed states the event types that are to
trigger reports and also any values needed to clarify those event types.

It is possible to request one or more of the following event types:

i) Vertical rate change. This can be triggered in two ways. If the
vertical rate threshold is positive, then the event is triggered when
the aircrafts rate of climb is greater than the vertical rate
threshold. If the vertical rate threshold is negative, then the event
is triggered when the aircraf rate of descent is less than the
vertical rate threshold.

i) Way-point change. This is triggered by a change to the next way-
point. This change is normally due to routine way point
sequencing, but could be triggered by a way point which is not part
of the ATC clearance but is entered by the pilot for operational
reasons.

iii) Lateral deviation change. This is triggered when the absolute
value of the lateral distance between the airckadictual position
and the aircrafts expected position on the active flight plan
becomes greater than the lateral deviation threshold.

iv) Level range deviation. This is triggered when the aircsdftvel
becomes greater than the level ceiling or less than the level floor.

V) Airspeed change. This is triggered when the airésadirspeed
differs negatively or positively from its value at the time of the
previous ADS report containing an air vector, by an amount which
is equal to the airspeed change threshold which is specified in the
event contract request. If there has been no previous such report,
one is sent immediately.

Vi) Ground speed change. This is triggered when the airsrgfound
speed differs negatively or positively from its value at the time of
the previous ADS report containing a ground vector, by an amount
which is equal to the ground speed threshold which is specified in
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4)

5)

vii)

viii)

Xi)

the event contract request. If there has been no previous such
report, oneis sent immediately.

Heading change. This is triggered when the aircraft s heading
differs negatively or positively from its value at the time of the
previous ADSreport containing anair vector, by an amount which
is equal to the heading change threshold which is specified in the
event contract request. If there has been no previous such report,
oneis sent immediately.

Extended projected profile change. Thisistriggered by a change
to any of the set of future way pointsthat define the active route of
flight. The number of way points covered in the contract is either
defined by a time interval (i.e. any way point planned to be
achieved in the next N minutes), or by number of way points (i.e.
any way point in the next N).

FOM (Figure of Merit) change. Thisistriggered by a changein
the navigational accuracy, navigational system redundancy or
airborne collision avoidance system (ACAS) availability.

Track angle change. This is triggered when the aircraft ’s track
angle differs negatively or positively fromits value at the time of
the previous ADSreport containing a ground vector, by an amount
which is equal to the track angle change threshold which is
specified in the event contract request. If there has been no
previous such report, one is sent immediately.

Level change. This is triggered when the aircraft s level differs
negatively or positively fromits value at the time of the previous
ADS report, by an amount which is equal to the level change
threshold which is specified in the event contract request. If there
has been no previous such report, one is sent immediately.

Acceptance of an event contract requestimplicitly cancel san existing event
contract, if one exists.

The ground system sends an event contract request to the avionics. This
containsthe types of event to bereported on and the necessary parameters
for that event (e.g. if theeventisa level rangedeviation, then the upper and
lower thresholds must be sent). The avionics then determines whether or
not there are errorsin the request, and if not, whether or not it is able to
comply with the request. If the avionics can comply with the event contract
reguest it sends a positive acknowledgement and any required baseline
report. If the contracted event occurs, an ADSreport is sent.
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b)

6)

7)

8)

If there are errorsin the event contract request, or if the avionics cannot
comply with the request, it sends a negative acknowledgement to the
ground systemindicating the reason for itsinability to accept the contract
within 0.5 seconds.

If the avionics can partially comply with the request, it sends a non-
compliance notification indicating those parts of the contract with which
it cannot comply. If a contracted event occurswith whichit can comply, an
ADSreport is sent.

For lateral deviation, level range and vertical rate change, if the event
occurs, areport is sent every 60 seconds while the limit(s) specified in the
contract are exceeded. For all other events, a single report is sent every
time the event occurs.

Message Descriptions

1)

The event contract request contains an indication of the events to be
reported on, together with clarifying information as follows:

)] lateral deviation change - containing the lateral deviation
threshold;

i) vertical rate change - containing the vertical rate threshold;

iii) leaving a given level range - containing the upper and lower level
thresholds;

iv) way-point change - containing no further clarifying information;
V) air speed change - containing the airspeed change threshold;

vi) ground speed change - contai ning ground speed changethreshold;
vii) heading change - containing heading change threshold;

viii)  extended projected profile change - containing either a projected
time or a number of way points;

iX) figure of merit change - containing no further clarifying
information;
X) track angle change - containing the track angle change threshold;

Xi) level change - containing level change range.
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2) The ADS report has the same structure as in the operation of a demand
contract, containing position, time and FOM. However the choice of
additional optional information blocks is made as follows:

)] if thetriggering event isa vertical rate change, alateral deviation
change, alevel deviation change, a ground speed change, a track
angle change or a level change, then the ADSreport will contain
the ground vector;

i) if thetriggering event is a way point change, then the ADSreport
will contain the projected profile;

iii) if thetriggering event is an air speed change or heading change,
then the ADSreport will contain the air vector;

iv) if thetriggering event isan extended projected profilechange, then
the ADSreport will contain the extended projected profile;

V) if thetriggering event isa FOM change, then the ADSreport will
contain no additional information other than the basi cinformation
contained in every ADSreport).

3) An ADS report can contain a positive acknowledgement indicating
acceptance of the contract.

4) A positive acknowledgement indicates acceptance of the contract and
contains no further information.

5) A negative acknowl edgement contains an indication of the reason why the
contract has not been accepted.

6) A non-compliance natification contains an indication of the events which
the avionics cannot detect.

Note 5.— Establishment and Operation of a Periodic Contract
a) Functional Description

1) This function allows the ground system to establish a periodic contract with
the aircraft, and then for the conditions of that contract to be realised.
Realisation of the contract involves the sending of reports from the aircraft
to the ground system at regular intervals (the reporting rate).

2) Only one periodic contract may exist between a ground syatdnthe
avionics at any one time. A set of basic information is sent with every
report. Optionally, at the request of the ground system, other information
blocks may also be sent; they may only be sent at a time interval which is
a multiple of the reporting rate. The contract that is agreed includes the
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b)

3)

4)

5)

6)

reporting rate, the optional blocks of information to be sent and therate at
which they are to be sent.

The ground system sends a periodic contract request to the avionics. This
contains the basic reporting rate and an indication of which optional
information blocks are required and how often they are to be sent relative
to the basic rate (i.e. every time, every second report, every third report
etc.). The avionics then determines whether or not there are errorsin the
request, and if not, whether or not it is able to comply with the request. If
the avionics can comply with the periodic contract request it sendsitsfirst
report, and then sends other reportsat theintervalsrequested. If it cannot
send the first report within 0.5 seconds, it sends a positive
acknowl edgement first to indicate its acceptance of the contract.

Acceptance of a periodic contract reguest implicitly cancels any existing
periodic contract.

Ifthereareerrorsintheperiodic contract request, or if theavionicscannot
accept the contract, it sends a negative acknowl edgement to the ground
systemindicating the reason for itsinability to accept the contract within
0.5 seconds.

If the avionics can partially comply with the request, it sends a non-
compliance notification indicating those parts of the contract with which
it cannot comply. It then sends ADS-reports at a rate with which it can
comply, and containing information requested with which it can comply.
Non-compliance can be caused by either inability to meet the requested
reporting rate, and/or inability to supply the requested information.

Message Descriptions

1)

The periodic contract request may optionally contain any of the following
information:

)] reporting interval;

i) aircraft address modulus;

iii) projected profile modulus;

iv) ground vector modulus;

V) air vector modulus;

vi) weather modulus;

vii) short term intent modulus and projection time;

viii)  extended projected profile modulus.
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2)

3)

4)

5)

6)

iX) Moduli indicate the multiple of the reporting rate that the
information block is sent at (e.g. weather modulus of 5 meansthat
the weather information block is sent with every 5th report).

The ADSreport has the same structure as in the operation of a demand
contract.

An ADS report can contain a positive acknowledgement indicating
acceptance of the contract.

A positive acknowledgement indicates acceptance of the contract and
contains no further information.

A negative acknowl edgement contains an indication of the reason why the
contract has not been accepted.

A non-compliance notification contains an indication of which optional
information fields cannot be sent, and/or indicates that the requested
periodic report cannot be met.

Note 6.— Cancellation of Contracts

a)

b)

Functional Description

1)

2)

3)

This function allows the ground system explicitly to cancel a contract that
is in operation. The ground system sends a cancel contract message to the
avionics. The avionics cancels the contract and acknowledges the
cancellation.

Implicit cancellation occurs when a periodic contract is in place, and then
the ground system establishes a new periodic contract - the first one is
implicitly cancelled on the establishment of the second; similarly with event
contracts. Demand contracts are implicitly cancelled when the report is
sent. There are no additional information flows associated with implicit
cancellation.

The ground system may also cancel all contracts in a single cancel all
contracts message. The avionics cancels all contracts and acknowledges
the cancellation.

Message Descriptions

1)

2)

3)

The cancel contract message contains an indication of the contract to be
cancelled.

The cancel all contracts message contains no additional information.

A positive acknowledgement contains no additional information.
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Note 7.— Establishment and Operation of Emergency Contracts

a)

b)

Functional Description

1)

2)

3)

4)

This function allows the avionics to initiate an emergency contracts (either
on instruction from the pilot or on its own initiative), between the avionics
and all ground systems with which it has existing contracts. Realisation of
the contract involves the sending of ADS emergency reports from the
avionics to the ground system at regular intervals.

Any existing periodic contract is suspended pending the cancellation of the
emergency contract. Initially, the emergency reporting rate is the lesser of
60 seconds or half any existing periodic contract rate (if one exists).

The avionics sends ADS-emergency-reports to the ground system at the
emergency reporting rate.

The avionics sends ADS-emergency-reports to all ground systems with
which it has event or periodic contracts.

Message Descriptions

1)

2)

Each ADS-emergency-report always contains the following basic
information:

i) the 3-D position of the aircraft;
i) the time;

iii) an indication of the accuracy of the positional information (figure
of merit).

With every fifth ADS-emergency-report, the following information is also
included:

i) the aircraft address;
i) the ground vector, indicating the track, ground speed and vertical
rate;

Note 8.— Modifying an Emergency Contract

a)

Functional Description

1)

2)

This function allows the reporting rate of an emergency contract to be
modified.

The ground system sends an emergency contract modification message to
the avionics. The avionics modifies the reporting rate of the emergency
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contract, and then sends the emergency reports at the new interval. This
only effectsthe emergency contract between the ground system making the
request and the aircraft.

3) If theavionicsisunableto changethereporting rate, theavionicswill send
a negative acknowledgement within 0.5 seconds.

b) Message Descriptions

1) The emergency contract modification message contains only a new
reporting rate.

2) A negative acknowledgement will contain an indication that the reporting
rate cannot be changed.

Note 9.— Cancellation of Emergency Contracts

a) Functional Description
1) This function allows the aircraft to cancel an emergency contract.
2) The avionics sends a cancel emergency contract message to the ground

system and cancels the emergency contract. If there is an periodic contract
in place when the emergency is cancelled, then it is reinstated. Emergency
contract cancellation cancels all emergency contracts.
b) Message Descriptions
1) The cancel emergency contract message contains no information.
2.2.1.2 General Requirements
2.2.1.2.1 ADSASE Version Number
221211 The ADS-air-ASE and the ADS-ground-A SE version numbers shall both be set to one.

2.2.1.2.2 Error Processing Requirements

221221 In the event of information input by the ADS-user being incompatible with that able to be
processed by the system, the user shall be notified.

221222 In the event of an ADS-user invoking an ADS service primitive, when the ADS-ASE is not
in a state specified in 2.2.1.5, the user shall be notified.
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2.2.1.3 TheAbstract Service

2.2.1.3.1 ServiceDescription
221311 An implementation of either the ADS ground based service or the ADS air based service
shall exhibit behaviour consistent with having implemented an ADS-ground-ASE, or ADS-air-ASE
respectively.
Note 1.— 2.2.1.3 defines the abstract service interface for the ADS service. The ADS-ASE abstract service
is described in 2.2.1.3 from the viewpoint of the ADS-ASE-air-user, the ADS-ASE-ground-user and the ADS
service-provider.

Note 2.— 2.2.1.3 defines the static behaviour (i.e. the format) of the ADS abstract service. Its dynamic
behaviour (i.e. how it is used) is described in 2.2.1.7.

Note 3.— Figure 2.2.1.3-1 shows the functional model of the ADS Applicatie functinal modules
identified in this model are the following :

a) the ADS-user,

b) the ADS Application Entity (ADS-AE) service interface,

c) the ADS-AE,

d) the ADS Control Function (ADS-CF),

e) the ADS Application Service Element (ADS-ASE) service interface,
f) the ADS-ASE, and

Q) the Dialogue Service (DS) interface.

ADS Air or Ground User

ADS Application Entity
Service Interface

el A \ ADS Application Service
ADS Application Element Service Interface
Service Element

\ Dialogue Service Interface
Control Function /

ADS Application Entity

Figure2.2.1.3-1: Functional Model of the ADS Application
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Note 4.— The ADS-user represents the operational part of the ADS system. This user does not perform the
communication functions but relies on a communication service provided to it via the ADS-AE through the
ADS-AE service interface. The individual actions at this interface are called AB®&+#iEe primitves.

Similarly, individual actions at other interfaces in the communication system are called service primitives
at these interfaces.

Note 5.— The ADS-AE consists of several elements, including the ADS-ASE and the ADS-CF. The DS
interface is made available by the ADS-CF to the ADS-ASE for communication with the peer ADS-ASE.

Note 6.— The ADS-ASE is the element in the communication system which executes the ADS specific
protocol. In other words, it takes care of the ADS specific service primitive sequencing actissagen
creation, timer management, error and exception handling.

Note 7.— The ADS-ASE interfaces only with the ADS-CF. This ADS-CF is responsible for mapping service
primitives received from one element (such as the ADS-ASE and the ADS-user) to other elements which
interface with it. The part of the ADS-CF which is relevant from the point of view of these SARPs, i.e. the
part between the ADS-user and the ADS-ASE, will map ADS-AE servicevesnitiADS-ASEervice

primitives transparently.

Note 8.— The DS interface is the interface between the ADS-ASE and part of ADS-CF underneath, the ADS-
ASE and provides the dialogue service.

2.2.1.3.2 The ADS-ASE Abstract Service
Note.— There is no requirement to implement the service in an ADS product; however, it is necessary to
implement the ground based and air based system in such a way that it will be impossible to detect (from the

peer system) whether or not an interface has been built.

221321 The ADS-ASE abstract service shall consist of aset of thefollowing servicesasallowed by
the subsetting rules defined in 2.2.1.8:

a) ADS-demand-contracservice as defined in 2.2.1.3.4;

b) ADS-event-contracservice as defined in 2.2.1.3.5;

C) ADS-periodic-contractservice as defined in 2.2.1.3.6;

d) ADS-report service as defined in 2.2.1.3.7;

€ ADS-cancebervice as defined in 2.2.1.3.8;

f) ADS-cancel-all-contractservice as defined in 2.2.1.3.9;

0) ADS-emergency-reporervice as defined in 2.2.1.3.10;

h) ADS-modify-emergency-contraetrvice as defined in 2.2.1.3.11;

)] ADS-cancel-emergensgrvice as defined in 2.2.1.3.12;
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) ADS-user-abort service as defined in 2.2.1.3.13;
k) ADS-provider-abort service as defined in 2.2.1.3.14.

Note1l.— ADS-demand-contract, ADS-event-contract, ADS-periodic-contract, ADS-cancel, ADS-cancel-all-
contracts and ADS-modify-emergency-contract are only initiated by the ADS-ground-user.

Note 2.— ADS-report, ADS-emergency-report and ADS-cancel-emergency are only initiated by the ADS-air-
user.

Note 3.— ADS-user-abort is initiated by an ADS-air-user or an ADS-ground-user.
Note 4.— ADS-provider-abort is only initiated by the ADS-service-provider.
Note 5.— An abstract syntax is a syntactical description of a parameter which does not imply a specific
implementation. Only when the ADS-ASE maps a parameter onto an APDU field, or vice-versa, is the
abstract syntax of the parameter described by using the ASN.1 of 2.2.1.4 for this field.

2.2.1.3.3 Conventions

Note 1.— For a given primitive, the presence of each parameter is described by one of the following values
in the parameter tables 2.2.1.3:

a) blank not present;
b) C conditional upon some predicate explained in the text;
c) C(=) conditional upon the value of the parameter to the immediate left being

present, and equal to that value;
d) M mandatory;
e) M(=) mandatory, and equal to the value of the parameter to the immediate left;
f) U user option.

Note 2.— The following abbreviations are used in this document:

a) Req request; datais input by an ADS user initiating the service to its respective
ASE;

b) Ind indication; data is indicated by the receiving ASE to its respective ADS
user;

c) Rsp  response; data is input by receiving ADS user to its respective ASE;

d) Cnf  confirmation; data is confirmed by the initiating ASE to its respective ADS
user.
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Note 3.— An unconfirmed service allows just one message to be transmitted, in one direction.

Note 4.— A confirmed service provides end-to-end confirmation that a message sent by one user was
received by its peer user.

2.2.1.3.4 ADS-demand-contract Service

Note.— The ADS-demand-contract service allows the ADS-ground-user to request a demand contract with
the aircraft. It is a confirmed service, initiated by the ADS-ground-user.

221341 The ADS-demand-contract service shall contain primitives and parameters as presented in
Table 2.2.1.3-1, when an acknowledgement is sent independent of an ADS-report.

Table2.2.1.3-1: ADS-demand-contract service parameters

Parameter Name Req Ind Rsp Cnf

Aircraft address

Class of communication service

Contract details M M(=)
Reply M M(=)
ICAO facility designation C C(=

221342 The ADS-demand-contract service primitives shall contain the parameters as presented in

Table 2.2.1 3-2, when a positive acknowledgement is embedded in an ADS-report.

Table2.2.1.3-2: ADS-demand-contract service parameters

Parameter Name Reg Ind
Aircraft address M

Class of communication service U

Contract details M M(=)
ICAO facility designation C C(=)

221343 Aircraft Address

Note.— This parameter contains the 24 bit ICAO address of the aircraft with which the contract is being
made.

2213431 Theaircraft addresgarameter value shall conform to an abstract value corresponding to
a24-bit ICAO aircraft address.
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221344 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by
the ADS-ground-user.

2213441 Where specified by the ADS-ground-user, the class of communication serviparameter
shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F", “G” or “H".

Note 1.— If contracts are currently in place, the class of communication service parameter is not used by
the ADS-service provider.

Note 2.— Where not specified by the ADS-ground-user, when there are no contracts already in force, this
indicates that there will be no routing preference.

221345 Contract Details
Note.— This parameter contains the details of the contract as requested by the ADS-ground-user.

2213451 The contract detailsparameter value shall conform to the ASN.1 abstract syntax
DemandContract

221346 Reply

Note 1.— This parameter indicates the extent to which the contract request can be complied with. If it has
the value NegativeAcknowledgement, it indicates that the contract has been rejected and gives reasons. If
it has the value NoncomplianceNoatification, it indicates that only some parts of the contract can be complied
with, and indicates which ones have been rejected.

Note 2.— Unlike Event and Periodic contracts, the “Reply” parameter does not have the option of
containing a positive acknowledgement.

221.34.6.1 Thereply parameter value shall conform to one of the following abstract syntaxes:

a) The abstract value “Negative Acknowledgement”, and a value conforming to the
ASN.1 abstract syntaReason; or

b) The abstract value “Noncompliance Notification”, and a value conforming to the
ASN.1 abstract syntaXoncomplianceNatification with the choicalemand-ncn.

2.2.1.3.4.7 ICAO facility designation
Note.— This parameter contains the 4 to 8 character ICAO facility designation of the ICAO facility which
is initiating the contract. If contracts are currently in place, this parameter is not used by the

ADS-service-provider.

2213471 The ICAO facility designationparameter value shall conform to an abstract value
corresponding to a4 to 8 character ICAO facility designation.
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22.1.34.7.2 ThelCAOfacility designation parameter value shall be provided whenthe ADS-ground-user
has no other contractsin place with the aircraft.

2.2.1.3.5 ADS-event-contract Service

Note.— The ADS-event-contract service allows the ADS-ground-user to request an event contract with the
aircraft. It is a confirmed service, initiated by the ADS-ground-user.

221351 The ADS-event-contract service shall contain primitives and parameters as presented in
Table 2.2.1.3-3, when an acknowledgement is sent independent of an ADS-report.

Table2.2.1.3-3: ADS-event-contract service parameters

Parameter Name Req Ind Rsp Cnf
Aircraft address M
Class of communication service U
Contract details M M(=)
Reply M M(=)
ICAOQ facility designation C C(®
221352 The ADS-event-contract service shall contain primitives and parameters as presented in

Table 2.2.1.3-4, when a positive acknowledgement is embedded in an ADS-report.

Table2.2.1.3-4: ADS-event-contract service parameters

Parameter Name Reg Ind
Aircraft address M

Class of communication service U

Contract details M M(=)
ICAO facility designation C C(=)

2.2.1.353 Aircraft Address

Note.— This parameter contains the 24 bit ICAO address of the aircraft with which the contract is being
made.

221.353.1 Theaircraft addresgarameter value shall conform to an abstract value corresponding to
a 24-bit ICAO aircraft address.
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221354 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by
the ADS-ground-user.

221.3541 Where specified by the ADS-ground-user, the class of communication serviparameter
shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F", “G” or “H".

Note 1.— If contracts are currently in place, the class of communication service parameter is not used by
the ADS-service provider.

Note 2.— Where not specified by the ADS-ground-user, when there are no contracts already in force, this
indicates that there will be no routing preference.

2.2.1.355 Contract Details
Note.— This parameter contains the details of the contract as requested by the ADS-ground-user.

2213551 The contract detailsparameter value shall conform to the ASN.1 abstract syntax
EventContract

221356 Reply

Note.— This parameter indicates the extent to which the contract request can be complied with. If it has the
value NegativeAcknowledgement, it indicates that the contract has been rejected and gives reasons. If it has
the value NoncomplianceNotification, it indicates that only some parts of the contract can be complied with,
and indicating which ones have been rejected. If it has the value Positive Acknowledgement, it indicates full
compliance with the contract has been accepted.

221.35.6.1 Thereply parameter value shall conform to one of the following abstract syntaxes:

a) The abstract value “Negative Acknowledgement”, and a value conforming to the
ASN.1 abstract syntaReason;

b) The abstract value “Noncompliance Notification”, and a value conforming to the
ASN.1 abstract syntaXoncomplianceNotification with the choicesvent-ncn;

c) The abstract value “Positive Acknowledgement”, and a value conforming to the
ASN.1 abstract syntaXULL.

2.2.1.35.7 ICAO facility designation
Note.— This parameter contains the 4 to 8 character ICAO facility designation of the ICAO facility which
is initiating the contract. If contracts are currently in place, this parameter is not used by the

ADS-service-provider.

2213571 The ICAO facility designationparameter value shall conform to an abstract value
corresponding to a4 to 8 character ICAQO facility designation.
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2.2.1.35.7.2 ThelCAOfacility designation parameter value shall be provided whenthe ADS-ground-user
has no other contractsin place with the aircraft.

2.2.1.3.6 ADS-periodic-contract Service

Note.— The ADS-periodic-contract service allows the ADS-ground-user to request a periodic contract with
the aircraft. It is a confirmed service, initiated by the ADS-ground-user.

22.1.36.1 The ADS-periodic-contract service shall contain primitives and parameters as presented in
Table 2.2.1.3-5, when an acknowledgement is sent independent of an ADS-report.

Table2.2.1.3-5: ADS-periodic-contract service parameters

Parameter Name Req Ind Rsp Cnf
Aircraft address M
Class of communication service U
Contract details M M(=)
Reply M M(=)
ICAOQ facility designation C C(®
2.2.1.36.2 The ADS-periodic-contract service shall contain primitives and parameters as presented in

Table 2.2.1.3-6, when a positive acknowledgement is embedded in an ADS-report.

Table2.2.1.3-6;: ADS-periodic-contract service parameters

Parameter Name Req Ind
Aircraft address M

Class of communication service U

Contract details M M(=)
ICAO facility designation C C(=)

2.2.1.3.6.3 Aircraft Address

Note.— This parameter contains the 24 bit ICAO address of the aircraft with which the contract is being
made.

221.3.6.3.1 Theaircraft addresgarameter value shall conform to an abstract value corresponding to
a24-bit ICAO aircraft address.
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2.2.1.3.6.4 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by the
ADS-ground-user.

22.1.3.6.41 Where specified by the ADS-ground-user, the class of communication serviparameter
shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F", “G” or “H".

Note 1.— If contracts are currently in place, the class of communication service parameter is not used by
the ADS-service provider.

Note 2.— Where not specified by the ADS-ground-user, when there are no contracts already in force, this
indicates that there will be no routing preference.

2.2.1.36.5 Contract Details
Note.— This parameter contains the details of the contract as requested by the ADS-ground-user.

221.3.65.1 The contract detailsparameter value shall conform to the ASN.1 abstract syntax
PeriodicContract

2.2.1.3.6.6 Reply

Note.— This parameter indicates the extent to which the contract request can be complied with. If it has the
value Negative Acknowledgement, it indicates that the contract has been rejected and gives reasons. If it has
the value NoncomplianceNotification, it indicates that only some parts of the contract can be complied with,
and indicating what part of the contract cannot be conformed to. If it has the value
PositiveAcknowledgement, it indicates that the contract has been acceptednbot be satisfied
immediately, either because there is an emergency contract in place, or because the information is not
available within the 0.5 second turnaround time.

221.3.6.6.1 Thereply parameter value shall conform to one of the following abstract syntaxes:

a) The abstract value “Negative Acknowledgement”, and a value conforming to the
ASN.1 abstract syntaReason;

b) The abstract value “Noncompliance Notification”, and a value conforming to the
ASN.1 abstract syntaX¥oncomplianceNotification with the choiceperiodic-ncn;

c) The abstract value “Positive Acknowledgement”, and a value conforming to the
ASN.1 abstract syntaXULL.

2.2.1.3.6.7 ICAO facility designation
Note.— This parameter contains the 4 to 8 character ICAO facility designation of the ICAO facility which

is initiating the contract. If contracts are currently in place, this parameter is not used by the
ADS-service-provider.
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22.1.3.6.7.1 The ICAO facility designation parameter value shall conform to an abstract value
corresponding to a 4 to 8 character ICAQO facility designation.

22.1.3.6.7.2 ThelCAOfacility designation parameter valueshall be provided whenthe ADS-ground-user
has no other contractsin place with the aircraft.

2.2.1.3.7 ADSreport Service

Note.— The ADS-report service allows the ADS-air-user to send an ADS report to the ADS-ground-user.
This is an unconfirmed service, initiated by the ADS-air-user.

221371 The ADS-report service shall contain primitives and parameters as contained in
Table2.2.1.3-7.

Table2.2.1.3-7: ADS-report service parameters

Parameter Name Reg Ind
Contract type M M(=)
Event Type C C(=)
Positive Acknowledgement U C(=)
Report details M M(=)

2.2.137.2 Contract Type
Note.— This parameter identifies the type of contract that this report is in response to.

2213721 The contract typeparameter value shall contain one of the abstract values “demand

contract”, “event contract”, or “periodic contract”.
2.2.1.3.7.3 Event Type
Note.— This parameter indicates the type of event that triggered the report.

2213731 Theeventtyp@arameter shall bepresent if, and only if, the contract typeparameter hasthe
abstract value event-contract

2213732 The event typeparameter shall contain a value conforming to the abstract syntax
EventTypeReported

221374 Positive Acknowledgement

Note.— This parameter is used to indicate that the report carries with it a positive acknowledgement of a
new event contract, or a new periodic contract, or a new demand contract.

22.1.3.7.4.1 The positive acknowledgemepdrameter abstract syntax shall be NULL.
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221375 Report Details

Note.— This parameter contains the details of the ADS report.

2213751 Thereport detailgparameter value shall conformto the ASN.1 abstract syntax ADSReport
2.2.1.3.8 ADS-cancel Service

Note.— The ADS-cancel service allows the ADS-ground-user to cancel an existing contract. Itis a confirmed
service, initiated by the ADS-ground-user.

221381 The ADS-cancel service shall contain primitives and parameters as contained in
Table2.2.1.3-8.

Table2.2.1.3-8: ADS-cancel service parameters

Parameter Name Reg Ind Cnf

Contract type M M(=) M(=)

2.2.1.38.2 Contract Type
Note.— This parameter identifies the type of contract that is to be cancelled.

2213821 The contract type parameter value shall conform to the ASN.1 abstract syntax
CancelContract

2.2.1.3.9 ADS-cancel-all-contracts Service

Note.— The ADS-cancel-all-contracts service allows the ADS-ground-user to cancel all contracts with a
particular aircraft. It is a confirmed service, initiated by the ADS-ground-user.

221391 The ADS-cancel-all-contracts service shall contain primitives as contained in
Table2.2.1.3-9.

Table2.2.1.3-9: ADS-cancel-all-contracts service parameters

Parameter Name Req Ind Cnf

none

2.2.1.3.10 ADS-emergency-report Service

Note.— The ADS-emergency-report service allows the ADS-air-user to send an emergency ADS report to
the ADS-ground-user. This is an unconfirmed service, initiated by the ADS-air-user.



Air-ground applications 11-97

2213101 TheADS-emergency-report serviceshall contain primitivesand parametersas containedin
Table2.2.1.3-10.

Table2.2.1.3-10: ADS-emergency-report service parameters

Parameter Name Req Ind
Positive acknowledgement of modification U C(®
Emergency report details M M(=)

2.2.1.3.10.2  Positive Acknowledgement of Modification

Note.— The presence of this parameter indicates that the ADS-air-user has received the ADS-modify-
emergency-contract indication and has accepted it.

2.2.1.3.10.2.1 The positive acknowledgement of modificatmanameter abstract syntax shall be NULL.
2.2.1.3.10.3  Emergency report details
Note.— The parameter contains the details of the emergency report.

2.2.1.3.10.3.1 Theemergency report detaifsarameter value shall conform to the ASN.1 abstract syntax
ADSEmergencyReport

2.2.1.3.11 ADS-modify-emergency-contract Service

Note.— The ADS-modify-emergency-contract service allows the ADS-ground-user to request changes to an
emergency contract reporting rate. It is a confirmed service, initiated by the ADS-ground-user.

2213111 The ADS-modify-emergency-contract service shall contain primitives and parameters as
contained in Table 2.2.1.3-11, when the request to modify the emergency rate is refused.

Table2.2.1.3-11: ADS-modify-emergency-contract parameters

Parameter Name Req Ind Rsp Cnf

Reporting interval M M(=)

2213112 The ADS-modify-emergency-contract service shall contain primitives and parameters as
presented in Table 2.2.1.3-12, when the request to modify the emergency rate is accepted, and a positive
acknowledgement is embedded in an ADS-emergency-report.
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Table 2.2.1.3-12: ADS-modify-emergency-contract parameters

Parameter Name Req Ind

Reporting interval M M(=)

22.1.3.11.3  Reporting Interval
Note.— This parameter indicates the new interval for sending the ADS emergency reports.

2.2.1.3.11.3.1 The reporting interval parameter value shall conform to the ASN.1 abstract syntax
Reportinginterval

2.2.1.3.12 ADS-cancel-emergency Service
Note.— The ADS-cancel-emergency service allows the ADS-air-user to inform the ADS-ground-user that
the emergency contract has been cancelled. When the emergency is concluded, the ADS-air-user must invoke
this service with every ground system with which it has an emergency contract. This is an unconfirmed
service, initiated by the ADS-air-user.

2213121  TheADS-cance-emergency serviceshall contain primitivesascontainedin Table2.2.1.3-13.

Table 2.2.1.3-13: ADS-cancel-emer gency service parameters

Parameter Name Req Ind

none

2.2.1.3.13 ADS-user-abort Service

Note 1.— The ADS-user-abort service allows the ADS-air-user to abort all ADS contracts with a particular
ground system or ADS-ground-user to abort all ADS contracts with a particular aircraft. It is an
unconfirmed service, initiated by an ADS-ground-user or the ADS-air-user. Messages in transit may be lost
during this operation. It can be invoked at any time that the ADS-user is aware that any ADS service is in
operation.

Note 2.— If the service is invoked prior to complete establishment of the dialogue, the ADS-user-abort
indication may not be provided. An ADS-provider-abort indication may result instead.

2213131 The ADS-user-abort service shall contain primitives as contained in Table 2.2.1.3-14.
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Table2.2.1.3-14: ADS-user-abort service parameters

Parameter Name Req Ind

none

2.2.1.3.14 ADS-provider-abort Service

Note.— The ADS-provider-abort service allows the ADS-service-provider to inform the ADS-ground-user
and the ADS-air-user that it can no longer provide the ADS service for a particular ADS-ground-user - ADS-
air-user pairing. It is initiated by the ADS&ervice-provider. Messages in transit may be lost during this
operation.

2213141  The ADS-provider-abort service shall contain primitives and parameters as contained in
Table2.2.1.3-15.

Table2.2.1.3-15: ADS-provider-abort service parameters

Parameter Name Ind

Reason M

2213142 Reason
Note.— This parameter identifies the reason for the abort.
2.2.1.3.14.2.1 Thereasonparameter shall conform to the ASN.1 abstract syntax AbortReason
2.2.1.4 Formal Definitions of M essages
2.2.1.4.1 Encoding/Decoding Rules

221411 An ADS-air-ASE shall be capable of encoding [ADSAIrcraftPDUs] APDUs and decoding
[ADSGroundPDUs] APDUs.

221412 An ADS-ground-ASE shall be capable of encoding [ADSGroundPDUs| APDUs and
decoding [ADSAiIrcraftPDUs] APDUS.

2.2.1.4.2 ADS ASN.1 Abstract Syntax
221421 The abstract syntax of the air-ground ADS protocol data units shall comply with the
description contained in the ASN.1 module ADSM essageSetVersionl (conforming to ISO/IEC 8824), as
definedin 2.2.1.4.

Note .— Where units indicate directional information, the value is given relative to true North. If magnetic
information is required this will be a matter for local ground implementation.
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ADSMessageSetVersionl DEFINITIONS::=
BEGIN

EXPORTS
AbortReason, ADSEmergencyReport, ADSReport, AircraftAddress, EventTypeReported;

-- Aircraft-generated and Ground-generated M essage Choice

ADSAircraftPDUs ::= CHOICE

{
aDS-cancel-emergency-PDU [Q] NULL,
aDS-demand-report-PDU [1] ADSDemandReport,
aDS-emergency-report-PDU [2] ADSEmergency,
aDS-event-report-PDU [3] ADSEventReport,
aDS-negative-acknowledgement-PDU [4] NegativeAcknowledgement,
aDS-noncompliance-notification-PDU [5] NoncomplianceNotification,
aDS-periodic-report-PDU [6] ADSPeriodicReport,
aDS-positive-acknowledgement-PDU [7] PositiveAcknowledgement,
aDS-provider-abort-PDU [8] AbortReason,

}

ADSGroundPDUs ::= CHOICE

{
aDS-cancedl-all-contracts-PDU [Q] NULL,
aDS-cancel -contract-PDU [1] Cancel Contract,
aDS-cancel-emergency-acknowledgement-PDU [2] NULL,
aDS-demand-contract-PDU [3] DemandContract,
aDS-event-contract-PDU [4] EventContract,
aDS-modify-emergency-contract-PDU [5] ModifyEmergency,
aDS-periodic-contract-PDU [6] PeriodicContract,
aDS-provider-abort-PDU [7] AbortReason,

}

-- Ground-generated and Aircraft-generated message components - Protocol Data Units

AbortReason ::= ENUMERATED

{
communications-service-failure (0),
unrecoverable-system-error D,
invalid-PDU (2),
seguence-error 3,

timer-expiry (4),
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cannot-establish-contact
undefined-error
dialogue-end-not-accepted
unexpected-PDU
decoding-error
invalid-qos-parameter

}

ADSDemandReport ::= SEQUENCE

{
report
positive-acknowledgement

}

ADSEmergency ::= SEQUENCE
{

emergency-report
positive-acknowledgement

}

ADSEventReport ::= SEQUENCE
{

event-type
report
positive-acknowledgement

}

ADSPeriodicReport ::= SEQUENCE

{
report
positive-acknowledgement

}

CancelContract ::= ENUMERATED
{

event-contract
periodic-contract

}

DemandContract ::= SEQUENCE

{
aircraft-address

proj ected-profile

),
(6),
(7),
(8),
(9),
(10),

[Q] ADSReport,
[1] NULL OPTIONAL,

[Q] ADSEmergencyReport,
[1] NULL OPTIONAL,

[Q] EventTypeReported,
[1] ADSReport,
[2] NULL OPTIONAL,

[Q] ADSReport,

[1]  NULL OPTIONAL,
(0),
(1),
[0 NULL OPTIONAL,
[1]  NULL OPTIONAL,
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ground-vector [2] NULL OPTIONAL,
air-vector [3] NULL OPTIONAL,
weather [4] NULL OPTIONAL,
short-term-intent [5] ProjectionTime OPTIONAL,
extended-proj ected-profile [6] ExtendedProjectedProfileRequest
OPTIONAL,

}

EventContract ::= SEQUENCE

{
|ateral-deviation-change [Q] Lateral Change OPTIONAL,
vertical -rate-change [1] VerticalRateChange  OPTIONAL,
level-range [2] LevelRange OPTIONAL,
way-point-change [3] NULL OPTIONAL,
air-speed-change [4] AirSpeedChange OPTIONAL,
ground-speed-change [5] GroundSpeedChange OPTIONAL,
heading-change [6] DegreesDirection OPTIONAL,
extended-proj ected-profile-change [7] ExtendedProjectedProfileRequest

OPTIONAL,

fom-change [8] NULL OPTIONAL,
track-angle-change [9] DegreesDirection OPTIONAL,
level-change [10] LevelChange OPTIONAL,

}

ModifyEmergency ::= Reportinglnterval

NegativeAcknowledgement ::= SEQUENCE

{
request-type RequestType,
reason Reason
}
NoncomplianceNotification ::= CHOICE
{
demand-ncn [Q] SET OF ReportType,
event-ncn [1] SET OF EventTypeContracted,
periodic-ncn [2] SET OF ReportTypeAndPeriod,
}
PeriodicContract ::= SEQUENCE
{
reporting-interval [Q] Reportinginterval
DEFAULT minutes-scale: 5,
aircraft-address-modulus [1] Modulus OPTIONAL,

proj ected-profile-modulus [2] Modulus OPTIONAL,
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ground-vector-modulus [3] Modulus OPTIONAL,
air-vector-modulus [4] Modulus OPTIONAL,
weather-modulus [5] Modulus OPTIONAL,
short-term-intent-modul us [6] ShortTermintentM odulus OPTIONAL,
extended-projected-profile-modulus  [7] ExtendedProjectedProfileModulus
OPTIONAL,

}
PositiveAcknowledgement ::= RequestType

-- Reports and their components

ADSEmergencyReport ::= SEQUENCE

{
position [Q] Position,
time-stamp [1] DateTimeGroup,
fom [2] FigureOfMerit,
aircraftAddress [3] AircraftAddress OPTIONAL,
ground-vector [4] GroundV ector OPTIONAL
}
ADSReport ::= SEQUENCE
{
position [Q] Position,
time-stamp [1] DateTimeGroup,
fom [2] FigureOfMerit,
aircraft-address [3] AircraftAddress OPTIONAL,
proj ected-profile [4] ProjectedProfile OPTIONAL,
ground-vector [5] GroundV ector OPTIONAL,
air-vector [6] AirVector OPTIONAL,
weather [7] Weather OPTIONAL,
short-term-intent [8] ShortTermintent OPTIONAL,
extended-proj ected-profile [9] ExtendedProjectedProfile OPTIONAL,
}

AircraftAddress ::= BIT STRING (SIZE (24))
-- 24 bit ICAO airframe identifier

AirVector ::= SEQUENCE

{
heading [Q] DegreesDirection OPTIONAL,
air-speed [1] AirSpeed OPTIONAL,
vertical-rate 2] Vertical RateChange OPTIONAL
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AirSpeed ::= CHOICE

{
mach [Q] Mach,
ias [1] las,
mach-and-ias 2] SEQUENCE
{
mach Mach,
ias las
}
}

-- When AirSpeed isreturned in an ADS report, the choice of which of the above units of
-- air speed are used depends on how the aircraft is equipped and whether the aircraft is
-- flying on Mach or 1AS at the time. The choice is made by the avionics.

ExtendedProj ectedProfile ::= SEQUENCE SIZE (1..128) OF SEQUENCE

{
way-point Position,
time Eta
}
FigureOfMerit ::= SEQUENCE
{
position-accuracy PositionAccuracy,
multi ple-navigational -units-operating BOOLEAN,
acas-operational BOOLEAN
}
PositionAccuracy ::= ENUMERATED -- nm = nautical miles
{
complete-loss  (0),
under30nm D,
under15nm 2,
under8nm (3),
under4nm (4),
underlnm (5),
under-25nm  (6), -- under 0.25 nm
under-05nm  (7) -- under 0.05 nm
}
GroundVector ::= SEQUENCE
{
track [Q] DegreesDirection OPTIONAL,
ground-speed [1] INTEGER (-50..2200) OPTIONAL,
-- units =knots
-- range =-50 to +2200 knots
vertical-rate 2] Vertical RateChange OPTIONAL
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ProjectedProfile ::= SEQUENCE

{
next-way-point Position,
next-time Eta,
following-way-point Position
}
ShortTermintent ::= SEQUENCE
{
position Position,
projected-time ProjectionTime,
intermediate-intent Intermediatel ntent
}
Intermediatelntent ::= SEQUENCE SIZE (0..7) OF SEQUENCE
{
distance INTEGER (1..8000),
-- units = Nautical miles
-- range = 1 to 8000 Nautical miles
track DegreesDirection,
level Level,
projected-time ProjectionTime
}

-- Intermediatel ntent indicates a set of way points between the current position and the
-- timeindicated in the ShortTerm intent element.

-- distance is expressed as relative to position at the time of the ADS-report.

-- track is expressed as absol ute track.

-- level is expressed as absolute level.

-- projected-time is expressed as relative to the timestamp on the ADS-report.

Weather ::= SEQUENCE
{
wind-speed [0] INTEGER (0..300) OPTIONAL,
-- units = knots
-- range = 0 to 300 knots
wind-direction [1] INTEGER (1..360) OPTIONAL,
-- units = degrees true North
-- range= 1 to 360 degrees
temperature [2] INTEGER (-400..400) OPTIONAL,
-- units = 0.25 degrees Celsius
-- range = -100 to 100 degrees C
turbulence [3] INTEGER (0..15) OPTIONAL
-- thisis a place marker for aturbulence
-- index which is to be defined

-- Components of Contracts
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AirSpeedChange ::= CHOICE
{
mach-number-change [Q]
ias-change [1]
}
LevelChange ::= INTEGER (1..500)
-- units =10 feet

-- range =10 to 5 000 feet

LevelRange ::= SEQUENCE
{

ceiling

floor

}

DegreesDirection ::= INTEGER (1..3600)
-- units = 0.1 degrees true North,
-- range = 0.1 to 360 degrees

INTEGER (1..255),

-- units = 0.005 Mach

-- range = 0.005 to 1.275 Mach
INTEGER (1..700)

-- units = knots

-- range = 1 to 700 knots

Level,
Level

ExtendedProjectedProfileModulus ::= SEQUENCE

{
modulus
extended-proj ected-profile-request
}
ExtendedProjectedProfileRequest ::= CHOICE
{
time-interval [Q]
number-of -way-points [1]
}
GroundSpeedChange ::= INTEGER (0..300)
-- units =K nots

-- range = 0 to 300 knots

las ::= INTEGER(0..1100)
-- units =knots
-- range =0 to 1100 knots

LateralChange ::= INTEGER (0..2000)
-- units= 0.1 Nautical miles

Modulus,
ExtendedProjectedProfileRequest

INTEGER (1..80),

-- relative to current time stamp
-- units = 15 minutes

-- range =15 minutes to 20 hours
INTEGER (1..128)
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-- range= 0 to 200 Nautical miles

Mach ::= INTEGER (500..4000)
-- units = Mach 0.001
-- range =0.5 Mach to 4 Mach

ShortTermintentModulus ::= SEQUENCE

{
intent-modulus Modulus,
intent-projection-time ProjectionTime

}

ProjectionTime ::= INTEGER (1..240)
-- units = minutes relative to current time stamp
-- range = 1 minute to 4 hours

Reportinglnterval ::= CHOICE
{
seconds-scale [Q] INTEGER (1..59),
-- units = seconds
-- range = 1 second to 59 seconds
minutes-scale [1] INTEGER (1..120)
-- units = minutes
-- range = 1 minute to 2 hours

}

VerticaRateChange ::= INTEGER (-3000..3000)
-- units = 10 feet per minute
-- range =-30 000 to +30 000 feet per minute

-- Miscellaneous components

Reason ::= CHOICE

{
aDS-service-unavailable [Q] NULL,
undefined [1] NULL,
-- the undefined value should not be used
maxi mum-capacity-exceeded 2] GroundSystemsUsingService,
undefined-reason [3] NULL,
}

GroundSystemsUsingService ::= SEQUENCE OF |A5String (SIZE(4..8))
-- contains a sequence of ICAO facility designations

RequestType ::= ENUMERATED
{
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event-contract (0),
periodic-contract (D,
demand-contract 2,
cancel-event-contract 3,
cancel -periodic-contract (4,
modify-emergency-contract (5),
cancel-all-contracts (6),

}

EventTypeContracted ::= ENUMERATED

{
|ateral-deviation-change (0),
vertical-rate-change (D),
level-threshold (2),
way-point-change 3,
air-speed-change (4,
ground-speed-change 5),
heading-change (6),
extended-proj ected-profile-change ),
fom-change (8),
track-angle-change (9,
level-change (10),

}

EventTypeReported ::= ENUMERATED

{
|ateral-deviation-change (0),
vertical-rate-change (1),
level-threshold (2),
way-point-change 3,
air-speed-change 4,
ground-speed-change 5),
heading-change (6),
extended-proj ected-profile-change ),
fom-change (8),
track-angle-change (9,
level-change (10),
baseline (1),
ability-to-detect-events-impaired (12),

}

Modulus ::= INTEGER (1..255)
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ReportType ::= ENUMERATED

{
aircraft-address (0),
proj ected-profile D,
ground-vector 2,
air-vector 3,
weather 4,
short-term-intent (5),
extended-proj ected-profile (6),
}
ReportTypeAndPeriod ::= ENUMERATED
{
aircraft-address (0),
proj ected-profile D,
ground-vector ),
air-vector 3,
weather 4,
short-term-intent (5),
extended-proj ected-profile (6),
reporting-rate @,
}
-- Common components
Eta::=Time
Position ::= SEQUENCE
{
|atitude Latitude,
longitude Longitude,
level Level
}
Latitude ::= SEQUENCE
{
sign Sign,
degrees INTEGER (0..90),
-- units = degrees
-- range = 0 degrees to 90 degrees
minutes INTEGER (0..59),
-- units = minutes
-- range = 0 minutes to 59 minutes
tenth-seconds INTEGER (0..599)

-- units = 0.1 seconds
-- range = 0 seconds to 59.9 seconds
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Longitude ::= SEQUENCE
{
sign
degrees
minutes
tenth-seconds
}
Sign ::= ENUMERATED
{
plus
minus
}
Level ::= INTEGER(-75..10000)
-- units = 10 feet

— range = -750 to 100 000 feet

DateTimeGroup ::= SEQUENCE
{

date Date,
time Time
}
Date ::= SEQUENCE
{
year
month
day
}
Year ::= INTEGER (1996..2095)
-- unit = year

-- range = 1996 to 2095

Month ::= INTEGER (1..12)
-- unit = month
-- range = January to December

Day ::= INTEGER (1..31)
-- unit = day

--range =1to 31

Sign,

INTEGER (0..180),

-- units = degrees

-- range = 0 degrees to 180 degrees
INTEGER (0..59),

-- units = minutes

-- range = 0 minutes to 59 minutes
INTEGER (0..599)

-- units = 0.1 seconds

-- range = 0 seconds to 59.9 seconds

(0),
(D

Year,
Month,
Day
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Time ::= SEQUENCE

{
timeHours [Q]
timeMinutes [1]
timeSeconds [2]
}
TimeHours ::= INTEGER (0..23)
-- units = hours

-- range = midnight to 23.00 (11 PM)

TimeMinutes ::= INTEGER (0..59)
-- units = minutes
-- range = 0 minutes to 59 minutes

TimeSeconds ::= INTEGER (0..59)
-- units = seconds
-- range = 0 seconds to 59 seconds

END -- of ADSMessageSetVersionl

TimeHours,
TimeMinutes,
TimeSeconds

OPTIONAL
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2.2.1.5 Protocol Definition
2.2.1.5.1 Sequence Rules

221511 Only the sequence of primitives illustrated in figures 2.2.1.5-1 to 2.2.1.5-35 shall be
permitted.

Note 1.— The following figures define the valid sequences of primitives that are possible to be invoked
during the operation of the ADS application. They show the relationship in time between the service request
and the resulting indication, and if applicable, the subsequent response and the resulting confirmation.

Note 2.— Abort primitive may interrupt and terminate any of the normal message sequences outlined below.

Note 3.— Primitives are processed in the order in which they are received .

ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-demand-contract req }
> D-START req

\

i a| D-STARTInd
ADS-demand-contract ind

-
| o

t-DC-1
D-START rs <ADS—report req
<—/_L (with positive
D-STARTcnf ¥ acknowledgement)

-l
-

ADS-report ind
-t

(with positive
acknowledgement)

D-END req
I'gl »~l D-END ind
L1 D-END rsp
D-ENDenf ¥ | o

Ll
-

Figure2.2.1.5-1: Useof demand contract with no dialogue existing
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ADS-Ground-User

ADS-demand-contract req

> D-DATA req

D-DATAInd ¥V | 4

ADS-Service-Provider

\

t-DC-1

ADS-report ind
-t

(with positive
acknowledgement)

-l
-

D-DATA ind

ADS-Air-User

ADS-demand-contract ind
-

.
|

D-DATA re |

ADS-report req

(with positive
acknowledgement)

Figure2.2.1.5-2: Use of demand contract with dialogue existing

ADS-Ground-User

ADS-demand-contract req

> D-START req

-l

D-STARTcnf ¥ | o

ADS-Service-Provider

y

A ~

D-START ind

ADS-Air-User

ADS-demand-contract ind
'

t-DC-1

ADS-demand-contract cnf
-t

(negative acknowledgement)

-

Lt
-

D-END req

D-ENDcnf ¥ | o

t-LI-1

> D-END ind

D-END rs

\

D-START rs |

ADS-demand-contract rsp

(negative acknowledgement)

Figure2.2.1.5-3: Use of demand contract with no dialogue existing
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-demand-contract req i
> D-DATA req

Y

A »| D-DATAInd
ADS-demand-contract ind

.
|

t-DC-1
ADS-demand-contract rsp

D-DATA re |
j (negative acknowledgement)
D-DATAind Y

ADS-demand-contract cnf

(negative acknowledgement)

Figure 2.2.1.5-4: Use of demand contract with dialogue existing - with negative acknowledgement

ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-demand-contract req> D-START req

2 ----al_D-STARTind
ADS-demand-contract ind

\

t-DC-1
D-START rsp <ADS-demand-contract rsp

(noncompliance notification)
D-STARTcnf ¥ —=="7
ADS-demand-contract cnf A

- -t i ADS-report req
(noncompliance notification) t-DC-2 D-DATATEd | 4

D-DATAInd ¥ |4 —--1

ADS-report ind
-4

<l
-}

D-END req
I\ D-END ind
t-LI-1 D-END rsp
D-ENDcnf ¥ |, _--1

-l
-

Figure2.2.1.5-5; Useof demand contract with no dialogue existing - with noncompliance notification
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-demand-contract req> D-DATA req

---m| D-DATAInd
ADS-demand-contract ind
|

Y

t-DC-1

D-DATA req <ADS-demand-contract rsp

(noncompliance notification)
D-DATAInd ¥V | 4 ---7
A

ADS-demand-contract cnf
~- - D-DATAreq | ADS-reportreq
(noncompliance notification) t-DC-2 Lt

D-DATAInd ¥V |4 ----

ADS-report ind
-4 -

Figure 2.2.1.5-6: Use of demand contract with dialogue existing - with noncompliance natification

ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-event-contract req -
> D-START req

gl »| D-START ind
ADS-event-contract ind
t-EC-1
D-START rsp ADS-event-contract rsp
-
(positive acknowledgement
D-START cnf Y or noncompliance notification)

ADS-event-contract cnf
- -
(positive acknowledgement
or noncompliance notification)

Event Occurs
D-DATA req <ADS-report req

D-DATA ind -

<l
il

ADS-report ind
-

Figure 2.2.1.5-7: Use of event contract with no dialogue existing - with positive
acknowledgement or noncompliance notification
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ADS-Ground-User ADS-Service-Provider ADS-Air-User
ADS-event-contract req -

> | D-DATA req
I'gl »| D-DATAind
ADS-event-contract ind
t-EC-1
D-DATA req ADS-event-contract rsp
-
(positive acknowledgement
D-DATAind Y or noncompliance notification)
ADS-event-contract cnf
- -t
(positive acknowledgement
or noncompliance notification)
Event Occurs
D-DATA req ADS-report req
-+
D-DATA ind <
ADS-report ind
- -t

Figure 2.2.1.5-8: Use of event contract with dialogue existing - with positive acknowledgement or
noncompliance notification

ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-event-contract req _
> D-START req

Y

A | D-START ind
ADS-event-contract ind
t-EC-1
D-START rsp <ADS-report req
(with positive
D-START cnf ¥ acknowledgement)

ADS-report ind

(with positive
acknowledgement)
Event Occurs

D-DATAreq | QDS-reportreq

J'}

D-DATA ind -

ADS-report ind
-4

-l
-

Figure 2.2.1.5-9: Use of event contract with no dialogue existing
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ADS-Air-User

ADS-event-contract ind

ADS-report req
-t

(with positive
acknowledgement)

Event Occurs

ADS-Ground-User ADS-Service-Provider
ADS-event-contract req N
> D-DATA req
' ml D-DATAind
t-EC-1
D-DATA req
D-DATAInd Y
ADS-report ind
-4 -t
(with positive
acknowledgement)
D-DATA req
D-DATA ind - -
ADS-report ind
-4 -t

ADS-report req
——

Figure 2.2.1.5-10: Use of event contract with dialogue existing

ADS-Ground-User

ADS-event-contract req

ADS-event-contract cnf

> D-START req

D-START cnfY

-l

ADS-Service-Provider

D-START ind

/

ADS-Air-User

ADS-event-contract ind

t-EC-1
D-START rsp

:

/

(positive acknowledgement
or noncompliance notification

ADS-report ind
-

ol

~

D-DATA ind

D-DATA req

H

=

O

ADS-report ind
-

-l
-

D-DATA ind

D-DATA re

)

Sy

-l
-

ADS-event-contract rsp

|
(positive acknowledgement
or noncompliance notification)

ADS-report req
et

Event Occurs
ADS-report req

Figure 2.2.1.5-11: Use of event contract with no dialogue existing - with positive acknowledgement
or noncompliance notification and immediate report
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-event-contract req - D-START req

\

A »l D-STARTind
ADS-event-contract ind

-
| o

t-EC-1
ADS-event-contract rsp

D-START rs |
<_/_L (negative acknowledgement)
D-START cnf ¥

—
.

ADS-event-contract cnf

-
(negative acknowledgement)

D-END req

 J

D-END ind

t-LI-1

D-END rs
D-ENDcnf Y -

Ll
-

Figure 2.2.1.5-12: Use of event contract with no dialogue existing - with negative acknowledgement
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ADS-Ground-User

ADS-event-contract req

ADS-event-contract cnf

ADS-Service-Provider

-4
(negative acknowledgement)

-l
-

ADS-Air-User

ADS-event-contract ind

| o

> D-DATA req
I'gl »| D-DATAind
t-EC-1
D-DATA e |
D-DATA ind ¥

ADS-event-contract rsp

(negative acknowledgement)

Figure 2.2.1.5-13: Use of event contract with dialogue existing - with negative acknowledgement

ADS-Ground-User

ADS-periodic-contract re»c

ADS-report ind
-

ADS-Service-Provider

D-START req

t-PC-1

D-START cnfy

A

il

(with positive
acknowledgement)

ADS-report ind
-

t-PC-2
D-DATAIndY

A

ADS-report ind
-

“—1.pc-2
D-DATA ind ¥

i
-}

»l D-START ind

/

ADS-Air-User

ADS-periodic-contract»i nd

Y

D-START rsp

H

D-DATA re

)

D-DATA re

3

ADS-report req

(with positive
acknowledgement)

ADS-report req
-

ADS-report req
-

Figure 2.2.1.5-14: Use of periodic contract with no dialogue existing
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-periodic-contract re& D-DATA req

“= a»l D-DATAind
N\ ADS-periodic-contracEnd
t-PC1
D-DATA re <ADS-report req
j (with positive
D-DATA indY_| acknowledgement)
ADS-report ind / A ADS
- - g -report req
(with positive t-PC-2 D-DATA req | o
acknowledgement)
D-DATA indY
ADS-report ind A
< . ADS-report re
- - tpc-2 D-DATA re: | P q
D-DATA indY |

ADS-report ind
-

il
-

Figure 2.2.1.5-15; Use of periodic contract with a dialogue existing
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ADS-Ground-User

ADS-periodic-contract E AD-START req

ADS-Service-Provider

Y

/

\

;

ADS-report ind
-

t-PC1
D-START cnfy
ADS-periodic-contract cnf / A
- -t
(positive acknowledgement t-PC-2

or noncompliance notificatip

n)
D-DATA indY

y

-

/

-

ADS-report ind
-

- t-PC-2
D-DATAindY

3

-

/

<

ADS-report ind
-

t-PC-2
D-DATAindY

3

-l

-l

D-START ind

ADS-Air-User

ADs-periodic-contracEnd

D-START rs

D-DATA re

D-DATA re

D-DATA re

ADS-periodic-contract rsp

-
(positive acknowledgement
or noncompliance notification)

ADS-report req
-

ADS-report req
-

ADS-report req
T

Figure 2.2.1.5-16: Use of periodic contract with no dialogue existing with positive
acknowledgement or noncompliance notification
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-

-

ADS-Ground-User
ADS-periodic-contract req D-DATA req
t-PC-1
D-DATAind ¥
ADS-periodic-contract cnf A
(positive acknowledgement t-PC-2
or noncompliance notification)
D-DATAiInd ¥
ADS-report ind
< t-PC-2
D-DATAiInd ¥
ADS-report ind
- t-PC-2
D-DATAiInd Y
ADS-report ind
- -t

ADS-Service-Provider

=

§ {

H

D-DATA ind

ADS-Air-User

ADS-periodic-contract ind

D-DATA req

D-DATA req

D-DATA req

H

D-DATA req

ADS-periodic-contract rsp

(positive acknowledgement
or noncompliance notification)

ADS-report req

ADS-report req

ADS-report req
i

Figure 2.2.1.5-17: Use of periodic contract with dialogue existing with positive acknowledgement
or noncompliance notification
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-periodic-contract req }
> D-START req

\

A ml  D-STARTIind
ADS-periodic-contract ind
L

-
| o

t-PC-1

D-START rs <ADS-periodic-contract rsp
<_/_L (negative acknowledgement)
D-STARTcnf ¥ | g

ADS-periodic-contract cnf

-
(negative acknowledgement)
D-END req
‘[b al D-END ind

t-LI-1

D-END rs
D-ENDcnf Y | o

Ll
-

Figure2.2.1.5-18: Useof periodic contract with nodialogueexisting with negative acknowledgement
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-periodic-contract req D-DATA req
-

Y

Y »| D-DATA ind

ADS-periodic-contract irﬁ

t-PC-1
D-DATA re <ADS-periodic-contract rsp
j (negative acknowledgement)
D-DATAind ¥

-l

ADS-periodic-contract cnf

(negative acknowledgement)

Figure 2.2.1.5-19: Use of periodic contract with a dialogue existing with negative
acknowledgement

ADS-Ground-User ADS-Service-Provider ADS-Air-User
ADS-cancel req .
p»| D-DATA req
g m| D-DATAind
ADS-cancel ind

t-EC-2 or o
t-PC-3

<j1“7_

DDATAINd Y [ o

ADS-cancel cnf

il
-

Figure 2.2.1.5-20: Use of ADS cancel contract service
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ADS-Ground-User

ADS-cancel req

ADS-cancel cnf

- D-DATA req

ADS-Service-Provider

Y

A | D-DATAind

Y

ADS-Air-User

ADS-cancel ind

t-EC-2 or
t-PC-3

D-DATA re
D-DATAINd ¥ | o

-l
-

D-END req
i [ D-END ind
tLi-1 D-END rsp
D-ENDcnf ¥ | o

ol
-

Figure2.2.1.5-21: Use of ADS cancel contract service with only one contract

ADS-Ground-User

ADS-cancel-all-contracts req

ADS-cancel-all-contracts cnf
-4

ADS-Service-Provider

D-END req

\

i »| D-ENDind

ADS-Air-User

ADS-cancel-all-contracts ind

t-LI1
D-END rsp

D-ENDcenf ¥

-l
-

Y

Figure2.2.1.5-22: Use of ADS cancel all contracts service
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

D-DATA req <ADS-emergency-report req

D-DATA ind -

ADS-emergency-report ind / A
- g ADS-emergency-report req
- +-EM-1 D-DATA req |
D-DATAInd YV |
ADS-emergency-report ind / A ADS "t
- " -emergency-report re
- EM-1 D-DATAreq | o gency-report req

ADS-emergency-report ind
- /

Figure 2.2.1.5-23: Use of emergency report service

ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-modify-emergency-

contract re :
4 p| D-DATA req
- D-DATA ind _
A > ADS-modify-emergency-
contract ind
> >
t-EM-2
D-DATA req ADS-emergency-report req
(with positive
D-DATAINd ¥ | 4 ---1 acknowledgement)
ADS-emergency-report ind A ADS-emergency-report réd
~ Wit positive T tEM-1 D-DATATeq | o
acknowledgement)
D-DATAINd ¥ | q-----
ADS-emergency-report ind A ADS :
- - - -emergency-report re
t-EM-1 D-DATA req e g y-rep q
D-DATAInd ¥ [ g ---1

ADS-emergency-report ind
-

A

Figure 2.2.1.5-24: Modification of emergency contract
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ADS-modify-emergency-

ADS-Ground-User ADS-Service-Provider

contract req > D-DATA req
'y
t-EM-2
ADS-modify-emergency- D-DATA md‘[ -
gntract cnf » 1
- t-EM-1
D-DATA indY_|
ADS-emergency-report ind / A
- t-EM-1
D-DATA indY_|

ﬂbs-emergency-report ind

—
-

f =

D-DATA ind

/

ADS-Air-User

ADS-modify-emergency-

.
Lt

D-DATA re

)

D-DATA re

3

D-DATA re

3

contract ind >

ADS-modify-emergency-
<contract rsp

<ADs-emergency-report req

<ADS-emergency-report req

Figure 2.2.1.5-25; Madification of emergency contract rejected

ADS-Ground-User

ADS-cancel- D-DATAind |
emergency ind /
-
D-DATA req

-

ADS-Service-Provider

t-EM-3

D-DATA ind

ADS-Air-User
ADS-cancel-
D-DATA req emergency req

gt

Figure 2.2.1.5-26: Cancellation of emergency contract
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ADS-Ground-User ADS-Service-Provider ADS-Air-User
ADS-cancel-
D-DATA req < emergency req
ADS-cancel- D-DATAIN | q---"1
emergency ind
-t
t-EM-3
D-DATA req
~~~~~ »l Y D-DATA ind
D-END req
\\\\\ al  D-ENDind
L1 D-END rsp
D-END cnf -]

Figure 2.2.1.5-27: Cancellation of emergency contract with no other contractsin place



Air-ground applications 11-129

ADS-Ground-User ADS-Service-Provider ADS-Air-User
- _all- ADS-cancel-emergency re
ADS-cancel-all-contracts req> D-END req D-DATA req < gency req
\ /7
\(’ t-EM-3
7\
D-DATA ind D-END ind
ADS-cancel-emergency ind
/ \ ADS-cancel-all-contracts ind

<< < > P

t-L1-1

D-END cnfY |4
ADS-cancel-all-contracts cnf
« <

Figure 2.2.1.5-28: Crossed air emergency cancellation and cancel all contracts
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-modify-emergency

contract req > D-DATA req D-DATA req

ADS-cancel-emergency req

<

t-EM- \(
4 .
D-DATA indY_|§ Y  D-DATA ind
ADS-cancel-emergency ind / ]
<
t-EM-3
D-DATA req
\
AN
\ D-DATA ind

Y

Figure2.2.1.5-29: Crossed air emergency cancellation and modification of emergency contract
with other contractsin place
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ADS-Ground-User

ADS-modify-emergency
contract req

> D-DATA req

ADS-cancel-emergency ind

t-EM-
D-DATA ind

/

<

D-DATA req

D-END req

D-END cnf

_>

-

ADS-Service-Provider

D-DATA req

D-DATA ind
i

t-EM-3

'D-DATA ind
_>

D-END ind
\_>

D-END rsp

ADS-cancel-emergency req

<

ADS-Air-User

Figure2.2.1.5-30: Crossed air emergency cancellation and modification of emergency contract
with no other contractsin place

ADS-Ground-User

ADS-user-abort ind

ADS-Se

D-ABORT ind

<l
-

rvice-Provider

|t

D-ABORT req <

ADS-Air-User

ADS-user-abort req

Figure 2.2.1.5-31: Air user abort service
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ADS-Ground-User ADS-Service-Provider ADS-Air-User

ADS-user-abort req _
> D-ABORT req

~---_-m| D-ABORT ind
ADS-user-abort ind

Y

Figure 2.2.1.5-32: Ground user abort service

ADS-Ground-User ADS-Service-Provider ADS-Air-User

D-P-ABORT ind D-P-ABORT ind

ADS-provider-abort ind < - ADS-provider-abort ind

Figure 2.2.1.5-33; Dialogue service provider abort service
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ADS-Ground-User ADS-Service-Provider ADS-Air-User
D-ABORT req
ADS-provider-abort ind
— [ Y= al D-ABORT ind
AN ADS-provider-abort ind
> -

Figure2.2.1.5-34: Ground ASE abort

ADS-Ground-User ADS-Service-Provider ADS-Air-User

D-ABORT req
ADS-provider-abort ind

D-ABORT ind
ADS-provider-abort ind

il
-

Figure 2.2.1.5-35: Air ASE abort
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2.2.1.5.2 ADS Service Provider Timers
221521 The ADS-ASE shall be capable of detecting when atimer expires.

Note 1.— Table 2.2.1.5-1 lists the time constraints related to the ADS application. Each time constraint
requires a timer to be set in the ADS protocol machine.

Note 2.— If the timer expires before the final event has occurred, the ADS ASE takes the appropriate action
as defined in 2.2.1.5.4.1.

221522 Recommendation.—The timer values should be asindicated in Table 2.2.1.5-1.

Table2.2.1.5-1: ADS Service Provider Timers

ADS Service | Timer Timer Timer Start Event Timer Stop Event
Value

ADS-demand| t-DC-1 6 minutes| ADS-demand-contract ADS-demand-contract
-contract request confirmation

or

ADS-report indication

t-DC-2 3 minutes| ADS-demand-contract ADS-report indication
30 confirmation
seconds

ADS-event- |t-EC-1 6 minutes| ADS-event-contract requegt  ADS-event-contract
contract confirmation

or

ADS-report indication

t-EC-2 6 minutes| ADS-cancel request ADS-cancel-contract
confirmation
ADS- t-PC-1 6 minutes| ADS-periodic-contract ADS-periodic-contract
periodic- request confirmation
contract or

ADS-report indication

t-PC-2 reporting | ADS-report indication or ADS-report indication
rate + 3 | ADS-periodic-contract
minutes | confirmation

t-PC-3 6 minute§ ADS-cancel request ADS-cancel-contract
confirmation
ADS t-EM-1 reporting | ADS-emergency-report ADS-emergency-report
emergency rate + 3 | indication indication

contract minutes
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ADS Service | Timer Timer Timer Start Event Timer Stop Event
Vaue
t-EM-2 6 minutes | ADS-modify-emergency- ADS-modify-emergency-
contract request contract confirmation or
ADS-emergency-report
indication
t-EM-3 6 minutes | ADS-cancel-emergency Arrival of ADS-cancel-
request emergency PDU
General t-LI-1 6 minutes | D-END request D-END confirmation

Note.— The receipt of ADS-user-abort request, D-ABORT indication or D-P-ABORT indication are also
timer stop events.

221531

2215311

Description

2.2.1.5.3 ADS-ASE Protocol Description

ADS-ASE Functiona Model

Note 1.— The ADS-ground-ASE is functionally made of 7 modules as shown in figure 2.2.1.5-36 and the
ADS-air-ASE is functionally made of a similar 7 modules as shown in figure 2.2.1.5-37:

a) the High Interface Module (HI module). This module interfaces with the ASE-user
through the abstract service interface as defined in 2.2.1.3.

b) the ADS Demand Contract Module (DC module): the DC module manages all
demand contracts with a single ground system.

c) the ADS Event Contract Module (EC module): the EC module manages event
contracts with a single ground system.

d) the ADS Periodic Contract Module (PC module): the PC module manages periodic
contracts with a single ground system.

e) the ADS Emergency Module (EM module): the Eddute nanages emergency
contracts with a single ground system.

f) the ADS Abort Module (AB module): the AB module handles aborts in case of
irrecoverable error.

Q) the Low Interface Module (LI module). This module interfaces the Dialogue Service
Provider on behalf of theDC, EC, PC, EM and AB modules.
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ADS-ASE Abstract |
Service Interface Hl module
DC
EC AB
PC
LI module
Dialogue Service
Interface ‘
Figure 2.2.1.5-36: Functional model of the ADS-ground-ASE
ADS-ASE Abstract |
Service Interface Hl module
DC
AB
EC
PC
EM
_ _ LI module
Dialogue Service
Interface ‘

Figure 2.2.1.5-37: Functional modél of the ADS-air-ASE
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Note 2.— The only difference between the ADS-ground-ASE and the ADS-air-ASE functional models is that
in the ADS-air-ASE, there is no communication between the PC and EM modules.

Note 3.— 2.2..5.3 describes the actions of the indial modules in both the air and ground systems.
2.2.1.5.6 contains state Tables for the individual modules.

Note 4.— The ADS-ground-user is considered an active user from the time at which it invokes the first
ADS-demand-contract request, an ADS-event-contract request or an ADS-periodic-contract request until
such time that:

a) the ADS-ground-user receives an ADS-cancel-all-contracts confirmation,

b) the ADS-ground-user receives an ADS-cancel confirmation, and there are no other
contracts in place,

c) the ADS-ground-user receives an ADS-cancel-emergency-contract indication, and
there are no other contracts in place,

d) the ADS-ground-user receives an ADS-demand-contract confirmation, an
ADS-event-contract confirmation or an ADS-periodic-contract confirmation, with
the Reply parameter value set to “negative acknowledgement”, and there are no
other contracts in place,

e) the ADS-ground-user receives an ADS-report indication, with the Contract type
parameter value set to “demand contract”, and there are no other contracts in
place,

f) the ADS-ground-user receives an ADS-user-abort indication,

Q) the ADS-ground-user receives an ADS-provider-abort indication, or

h) the ADS-ground-user invokes an ADS-user-abort request.

Note 5.— The ADS-air-user is cormidd an active ser from the time at which it receives the first
ADS-demand-contract indication, an ADS-event-contract indication or an ADS-periodic-contract indication
until such time that:

a) the ADS-air-user receives an ADS-cancel-all-contracts indication,

b) the ADS-air-user receives an ADS-cancel indication, aedetlare no other
contracts in place,

c) the ADS-air-user invokes an ADS-cancel-emergency-contract request, and there
are no other contracts in place,

d) the ADS-air-user invokes an ADS-demand-contract response, an
ADS-event-contracesponse or an ADS-periodic-contract response, with the Reply
parameter value set to “negative acknowledgement”, and there are no other
contracts in place,
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€ the ADS-air-user invokesan ADS-report request, with the Contract type parameter
value set to “demand contract”, and there are no other contracts in place,

f) the ADS-air-user receives an ADS-user-abort indication,
Q) the ADS-air-user receives an ADS-provider-abort indication, or
h) the ADS-air-user invokes an ADS-user-abort request.
2.2.153.2 In 2.2.1.5.3, if no actions are described for an ADS service primitive in a particular state,

then the invocation of that service primitive shall be prohibited in that state.
221533 Possible errors arising upon Receipt of an APDU or a Dialogue Service Primitive.

2215331 If an APDU is not received when one is required, or one is received in an inappropriate
dialogue service primitive, then exception handling procedures as described in 2.2.1.5.4.3 shall apply.

2215332 Uponreceipt of an APDU or dialogue service primitive, if no actions are described for their
arrival when in aparticular state, then exception handling procedures asdescribed in 2.2.1.5.4.4 shall apply.

2.2.1.5.3.3.3 Upon receipt of an APDU that cannot be decoded, then exception handling procedures as
described in 2.2.1.5.4.7 shall apply.

221534 Ground ADS HI Module

2215341 Upon receipt of aservice primitive, the HI module shall passit to the module as shown in
Table2.2.1.5-2.

Table2.2.1.5-2: Request and response primitive to ground module mapping

Service Primitive ADS-ground-ASE Module
ADS-demand-contract request DC

ADS-event-contract request EC
ADS-periodic-contract request PC

ADS-cancel request with contract type EC

event-contract

ADS-cancel request with contract type PC

periodic-contract

ADS-cancel-all-contracts request LI
ADS-modify-emergency-contract request EM

ADS-user-abort request AB
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2.2.1.5.3.4.2 Upon receipt of arequest to invoke a service primitive from one of the ground modulesin
the ADS-ground-ASE as shown in Table 2.2.1.5-3, the ground HI module shall do so.

Table 2.2.1.5-3: Indication and confirmation primitive to ground module mapping

ADS-ground-ASE | Service Primitive

Module

DC ADS-demand-contract confirmation

EC ADS-event-contract confirmation

PC ADS-periodic-contract confirmation

DC ADS-report indication

EC ADS-report indication

PC ADS-report indication

EC ADS-cancel confirmation

PC ADS-cancel confirmation

LI ADS-cancel-all-contracts confirmation

EM ADS-emergency-report indication

EM ADS-cancel-emergency indication

EM ADS-modify-emergency-contract
confirmation

2215343 On receipt of a request to invoke ADS-provider-abort indication from the ground AB
module, the ground HI module shall:

a) if the ADS-ground-user is not an active user, take no further action;
b) if the ADS-ground-user is an active user, invoke ADS-provider-abort indication.

2215344 Onreceipt of arequest to invoke ADS-user-abort indication from the ground AB module,
the ground HI module shall:

a) if the ADS-ground-user is not an active user, take no further action;
b) if the ADS-ground-user is an active user, invoke ADS-user-abort indication.

2215345 The ground HI module shall reject requests and responses, apart from ADS-user-abort
requests, when the ground L1 module isin the LI-G-START state or the LI-G-END state.
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2.2.15.35 Air ADSHI Module

2215351 Uponreceiptof aserviceprimitive, theair HI moduleshall passit totheair moduleasshown
inTable2.2.1.5-4.

Table 2.2.1.5-4: Request and response primitive to air module mapping

Service Primitive ADS-air-ASE Module
ADS-demand-contract response DC
ADS-event-contract response EC
ADS-periodic-contract response PC
ADS-report request with contract type DC
demand-contract

ADS-report request with contract type EC
event-contract

ADS-report request with contract type PC
periodic-contract

ADS-emergency-report request EM
ADS-cancel-emergency request EM
ADS-modify-emergency-contract response EM
ADS-user-abort request AB

2.2.1.5.352 Upon receipt of arequest to invoke a service primitive from one of the air modulesin the
ADS-air-ASE as shown in Table 2.2.1.5-5, the air HI module shall do so.

Table 2.2.1.5-5: Indication and confirmation primitiveto air module mapping

ADS-air-ASE Module Service Primitive

DC ADS-demand-contract indication

EC ADS-event-contract indication

PC ADS-periodic-contract indication

EC ADS-cancel indication

PC ADS-cancel indication

LI ADS-cancel-all-contracts indication

EM ADS-modify-emergency-contract indication
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2215353 Onreceipt of arequest to invoke ADS-provider-abort indication from the air AB module,
the air HI module shall:

a) if the ADS-air-user is not an active user, take no further action;
b) if the ADS-air-user is an active user, invoke ADS-provider-abort indication.

2215354 Onreceipt of arequest toinvoke ADS-user-abort indication fromtheair AB module, theair
HI module shall:

a) if the ADS-air-user is not an active user, take no further action;
b) if the ADS-air-user is an active user, invoke ADS-user-abort indication.
221536 Ground ADS DC Module
Note.— The states defined for the ground ADS DC module are the following:
a) DC-G-IDLE
b) DC-G-PENDING
c) DC-G-ACTIVE
22153.6.1 Oninitiation, the ground DC module shall beinthe DC-G-IDLE state.
2.2.1.5.3.6.2 Upon receipt of an ADS-demand-contract request:
2.2.15.3.6.2.1 Ifinthe DC-G-IDLE state, the ground DC module shall:
a) create an ADS-demand-contract-PDU with elementsderived asin Table 2.2.1.5-6,
b) pass it, together with the aircraft address parameter value, ICAO facility
designationparameter value and the class of communication serviparameter
value, to the ground LI module,
C) start timer t-DC-1, and
d) enter the DC-G-PENDING state.

Table 2.2.1.5-6

PDU Element Name Derivation of Element Vaue

ADS-demand-contract-PDU contract detailgarameter
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2.2.1.53.6.3 Upon receipt of an ADS-demand-report-PDU containing a positive-acknowledgement
element:

2.2.15.3.6.3.1 If inthe DC-G-PENDING state, the ground DC module shall:
a) stop the t-DC-1 timer,

b) request the ground HI module to invoke ADS-report indication with parameter
values derived asin Table 2.2.1.5-7,

C) enter the DC-G-IDLE state.

Table2.2.1.5-7
Parameter Name Derivation of Parameter Value
Contract Type “Demand contract”
Event Type not supplied
Positive NULL
Acknowledgement
Report Details report element of the ADS-demand-report-PDU

2.2.1.5.3.6.4 Upon receipt of an ADS-demand-report-PDU not contaimogteve-acknowledgement
element:

2.2.1.5.3.6.4.1 Ifiin the DC-G-ACTIVE state, the ground DC module shall:
a) stop the t-DC-2 timer,

b) request the ground HI module to invoke ADS-report indication with parameter
values derived as in Table 2.2.15-8, and

c) enter the DC-G-IDLE state.

Table2.2.1.5-8

Parameter Name Derivation of Parameter Value

Contract Type “Demand contract”

Event Type not supplied

Positive not supplied

Acknowledgement

Report Details report element of the ADS-demand-report
-PDU
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2.2.1.536.5

Upon receipt of an ADS-negative-acknowledgement-PDU:

2.2.15.3.6.5.1 If inthe DC-G-PENDING state, the ground DC module shall:

a) stop the t-DC-1 timer,
b) request the ground HI modul e to invoke ADS-demand-contract confirmation with
parameter values derived asin Table 2.2.1.5-9, and
C) enter the DC-G-IDLE state.
Table2.2.1.5-9
Parameter Derivation of Parameter Value
Name
Reply NegativeAcknowl edgement with a value derived from the reason element of the
ADS-negative-acknowledgement-PDU
2.2.15.3.6.6 Upon recept of an ADS-noncompliance-notification-PDU:
2.2.15.3.6.6.1 If inthe DC-G-PENDING state, the ground DC module shall:
a) stop the t-DC-1 timer,
b) regquest theground HI modul eto invokean A DS-demand-contract confirmation with
parameter values derived asin Table 2.2.1.5-10,
C) start the t-DC-2 timer, and
d) enter the DC-G-ACTIVE state.
Table2.2.1.5-10
Parameter Derivation of Parameter Value
Name
Reply NoncomplianceNotification with a value derived from the demand-ncn element of
the ADS-noncompliance-notification-PDU

2.2.1.5.3.6.6.2 Upon expiry of thet-DC-1 timer or the t-DC-2 timer, the ground DC module shall:

a)

b)

request the ground AB module to abort with reason timer-expiry, and

enter the DC-G-IDLE state

11-143
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2.2.1.5.3.6.6.3 Upon receipt of arequest from the ground AB or ground LI module to stop operation, the
ground DC module shall:

a) stop any timers, and
b) enter the DC-G-IDLE state.
2.2.1.5.37 Air ADSDC Module
Note.— The states defined for the air ADS DC module are the following:
a) DC-A-IDLE
b) DC-A-PENDING
C) DC-A-ACTIVE
2.2.153.7.1 Oninitiation, the air DC module shall be in the DC-A-IDLE state.

2.2.1.5.3.7.2 Upon receipt of an ADS-demand-contract response with the Replyparameter value set to
negative acknowledgement

2.2.15.3.7.2.1 If inthe DC-A-PENDING state, the air DC module shall:

a) create an ADS-negative-acknowledgement-PDU with elements as defined in
Table2.2.1.5-11,

b) passit to the air LI module, and

C) enter the DC-A-IDLE state.

Table2.2.1.5-11
PDU Element Derivation of Element
Name Value
reguest-type demand-contract
reason Replyparameter value

2.2.15.3.7.3 Upon receipt of an ADS-demand-contract response with the reply parameter value set to
noncompliance notification

2.2.15.3.7.3.1 If inthe DC-A-PENDING state, the air DC module shall:

a) create an ADS-noncompliance-notification-PDU with elements as defined in
Table2.2.1.5-12,

b) passit to the air LI module, and
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C) enter the DC-A-ACTIVE state.

Table2.2.1.5-12

PDU Element Name Derivation of Element Value

NoncomplianceNotification | demand-ncn with avalue derived from
Reply parameter value

2.2.1.5.3.7.4 Upon receipt of an ADS-report request:

2.2.15.3.7.4.1 IfintheDC-A-PENDING state and the positive acknowledgement parameter is present, the
air DC module shall:

a) create ADS-demand-report-PDU with a value derived asin Table 2.2.1.5-13,
b) passit to the air LI module, and
C) enter the DC-A-IDLE state.

2.2.1.5.3.7.4.2 If inthe DC-A-ACTIVE state and the positive acknowl edgement parameter is not present,
the air DC module shall:

a) create ADS-demand-report-PDU with a value derived asin Table 2.2.1.5-14,
b) passit to the air LI module, and

C) enter the DC-A-IDLE state.

Table2.2.1.5-13
PDU Element Name Derivation of Element Value
Report Report details parameter
value
Positive NULL
acknowledgement
Table2.2.1.5-14
PDU Element Name Derivation of Element Value
Report Report details parameter
value
Positive not supplied
acknowledgement
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2215375 Upon recept of an ADS-demand-contract-PDU:
2.2.15.3.75.1 If inthe DC-A-IDLE state, the air DC module shall:

a) request the air HI module to invoke ADS-demand-contract indication with
parameters derived asin Table 2.2.1.5-15, and,

b) enter the DC-A-PENDING state.

Table2.2.1.5-15
PDU Element Name Derivation of Element Value
Contract details ADS-demand-contract-PDU

ICAO facility designation | Calling peer id, if provided by the air LI module

2.2.1.5.3.7.5.2 Upon receipt of arequest from the air AB or air LI module to stop operation, the air DC
module shall enter the DC-A-IDLE state.

2.2.1.5.38 Ground ADS EC Module
Note.— The states defined for the ground ADS EC module are the following:
a) EC-G-IDLE
b) EC-G-START-PENDING
c) EC-G-ACTIVE
d) EC-G-PENDING
e) EC-G-CANCEL
2215381 Oninitiation, the ground EC module shal bein the EC-G-IDLE state.
2.2.1.5.3.8.2 Upon receipt of an ADS-event-contract request:
22153821 Ifinthe EC-G-IDLE state, the ground EC module shall:
a) create an ADS-event-contract-PDU with elements as defined in Table 2.2.1.5-16,
b) pass it, together with the aircraft addressparameter value, ICAO facility
designationparameter value and the class of communication serviparameter
value to the ground LI module,
C) start timer t-EC-1, and

d) enter the EC-G-START-PENDING state.
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2.2.1.5.3.8.2.2 If inthe EC-G-ACTIVE state, the ground EC module shall:
a) create an ADS-event-contract-PDU with elements as defined in Table 2.2.1.5-17,
b) passit to the ground L1 module,
C) start timer t-EC-1, and
d) enter the EC-G-PENDING state.

Table2.2.1.5-16

PDU Element Name Derivation of Element Vaue

ADS-event-contract-PDU | contract details parameter value

Table2.2.1.5-17

PDU Element Name Derivation of Element Vaue

ADS-event-contract-PDU | contract details parameter value

2.2.1.5.3.83 Upon receipt of an ADS-cancel request:
2.2.1.5.3.83.1 Ifinthe EC-G-ACTIVE state, the ground EC module shall:
a) create an ADS-cancel-contract-PDU with elements asdefined in Table 2.2.1.5-18,
b) passit to the ground L1 module,
C) start timer t-EC-2, and
d) enter the EC-G-CANCEL state.

Table2.2.1.5-18

PDU Element Name | Derivation of Element Vaue

Cancel Contract event-contract

2.2.1.5.3.84 Upon receipt of an ADS-event-report-PDU containing a positive acknowl edgement:

2.2.15.3.8.4.1 If inthe EC-G-PENDING or the EC-G-START-PENDING state, the ground EC module
shall:

a) stop the t-EC-1 timer,
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b) request the ground HI module to invoke ADS-report indication, with parameter

values derived asin Table 2.2.1.5-19, and

C) enter the EC-G-ACTIVE dtate.

Table2.2.1.5-19

Parameter Name

Derivation of Parameter
Vaue

Contract type

“event contract”

Event type

event-type PDU element

Positive
acknowledgement

NULL

Report details

report PDU element

2.2.1.5.3.8.,5 Upon receipt of an ADS-event-report-PDU not containbogithve acknowl edgement:

2.2.1.5.3.8.5.1 Ifinthe EC-G-ACTIVE, EC-G-PENDING or EC-G-CANCEL state, the ground EC module

shall:

a) request the ground HI module to invoke ADS-report indication, with parameter

values derived as in Table 2.2.1.5-20, and

b) remain in the same state.

Table2.2.1.5-20

Parameter Name

Derivation of Parameter
Value

Contract type

“event contract”

Event type

event-type PDU element

Positive
acknowledgement

not supplied

Report details

report PDU element

2.2.1.5.3.8.6  Upon receipt of an ADS-positive-acknowledgement-PDU for an event contract:

2.2.1.5.3.8.6.1 Ifinthe EC-G-START-PENDING state or the EC-G-PENDING state, the grourati{e m

shall:

a) stop the t-EC-1 timer,
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2.2.1.5.38.7

2.2.15387.1

2.2.1.5.3.8.8

22153881

2.2.1.53.8.8.2

b)

<)

request the ground HI module to invoke ADS-event-contract confirmation, with
parameter values derived asin Table 2.2.1.5-21, and

enter the EC-G-ACTIVE state.

Table2.2.1.5-21

Parameter Name Derivation of Parameter Vaue

Reply PositiveAcknowl edgement with
abstract value NULL

Upon receipt of an ADS-positive-acknowledgement-PDU for a cancel contract:

If in the EC-G-CANCEL state, the ground EC module shall:

a)

b)

<)

stop the t-EC-2 timer,

request the ground HI module to invoke ADS-cancel-contract confirmation, with
parameter values derived asin Table 2.2.1.5-22, and

enter the EC-G-IDLE state.

Table2.2.1.5-22

Parameter Name | Derivation of Parameter Vaue

Contract type event-contract

Upon receipt of an ADS-negative-acknowledgement-PDU for an event contract:

If in the EC-G-START-PENDING state, the ground EC module shall:

a)

b)

<)

stop the t-EC-1 timer,

request the ground HI module to invoke ADS-event-contract confirmation, with
parameter values derived asin Table 2.2.1.5-23, and

enter the EC-G-IDLE state.

If in the EC-G-PENDING state, the ground EC module shall:

a)

b)

<)

stop the t-EC-1 timer,

request the ground HI module to invoke ADS-event-contract confirmation, with
parameter values derived asin Table 2.2.1.5-23, and

enter the EC-G-ACTIVE state.
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Table2.2.1.5-23
Parameter Name | Derivation of Parameter Value
Reply NegativeAcknowl edgement with
value derived from reason PDU
element
2.2.1.5.3.89 Upon receipt of an ADS-noncompliance-notification-PDU for an event contract:
2.2.1.5.3.89.1 If inthe EC-G-START-PENDING state or the EC-G-PENDING, the ground EC module
shall:
a) stop the t-EC-1 timer,
b) request the ground HI module to invoke ADS-event-contract confirmation, with
parameter values derived asin Table 2.2.1.5-24, and
C) enter the EC-G-ACTIVE dtate.
Table2.2.1.5-24
Parameter Name | Derivation of Parameter Value
Reply NoncomplianceNotification with
value derived from event-ncn
PDU element
2.2.1.5.3.8.9.2 Upon expiry of the t-EC-1 timer or the t-EC-2 timer, the ground EC module shall:
a) request the ground AB module to abort with reason timer-expiry, and
b) enter the EC-G-IDLE state
2.2.1.5.3.8.9.3 Upon receipt of arequest from the ground AB module to stop operation, the EC module
shall:
a) stop any timers, and
b) enter the EC-G-IDLE state.
2.2.1.5.39 Air ADS EC Module

Note.— The states defined for the air ADS EC module are the following:

a) EC-A-IDLE

b) EC-A-PENDING
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<)

d)

2.2.15.39.1 Oninitiation, the air EC module shall bein the EC-A-IDLE state.

2215392 Upon receipt of an ADS-event-contract response with the reply parameter value set to

EC-A-ACTIVE

EC-A-ACTIVE-PENDING

positive acknowl edgement:

2.2.1.5.3.9.2.1 IfintheEC-A-PENDING state orintheEC-A-ACTIVE-PENDING state, theair EC module

shall:

a)

b)

<)

create an ADS-positive-acknowledgement-PDU with elements as defined in

Table2.2.1.5-25

passit to the air LI module, and

enter the EC-A-ACTIVE state.

Table2.2.1.5-25

PDU Element Name

Derivation of Element Value

Request type

event-contract

2215393 Upon receipt of an ADS-event-contract response with the reply parameter value set to

noncompliance notification:

2.2.1.5.3.9.3.1 IfintheEC-A-PENDING state orintheEC-A-ACTIVE-PENDING state, theair EC module

shall:

a)

b)

create an ADS-noncompliance-notification-PDU with elements as defined in

Table 2.2.1.5-26,

passit to the air LI module, and

enter the EC-A-ACTIVE state.

Table2.2.1.5-26

PDU Element Name

Derivation of Element Value

NoncomplianceNotification

NoncomplianceNatification with value derived from Reply
parameter
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2215394 Upon receipt of an ADS-event-contract response with the reply parameter value set to
negative acknowl edgement:

2.2.1.5.3.9.4.1 If inthe EC-A-PENDING state, the air EC module shall:

a) create an ADS-negative-acknowledgement-PDU with elements as defined in
Table2.2.1.5-27,

b) passit to the air LI module, and
C) enter the EC-A-IDLE state.
2.2.1.5.3.9.4.2 If inthe EC-A-ACTIVE-PENDING state, the air EC module shall:

a) create an ADS-negative-acknowledgement-PDU with elements as defined in
Table2.2.1.5-27,

b) passit to the air LI module, and

C) enter the EC-A-ACTIVE dtate.

Table2.2.1.5-27
PDU Element Name Derivation of Element Value
Request Type event-contract
Reason Reply parameter value

2215395 Upon receipt of an ADS-report request with a positive acknowledgement parameter:

2.2.1.5.3.95.1 If inthe EC-A-PENDING state or the EC-A-ACTIVE-PENDING state, the air EC module
shall:

a) create an ADS-event-report-PDU with element as defined in Table 2.2.1.5-28,
b) passit to the air LI module, and

C) enter the EC-A-ACTIVE dtate.
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2.2.1.5.3.9.6

2.2.1.5396.1

2.2.1.539.7

2.2.1539.7.1

2.2.1.539.7.2

Table2.2.1.5-28
PDU Element Name Derivation of Element Value
Event type Event type parameter value
Report Report details parameter
value
Positive NULL
Acknowledgement

Upon receipt of an ADS-report request with no positive acknowl edgement parameter:
If inthe EC-A-ACTIVE state, the air EC module shall:

a) create an ADS-event-report-PDU with element as defined in Table 2.2.1.5-29,
b) passit to the air LI module, and

C) remain in the EC-A-ACTIVE state.

Table2.2.1.5-29
PDU Element Name Derivation of Element Value
Event type Event type parameter value
Report Report details parameter value
Positive Acknowledgement | not supplied

Upon receipt of an ADS-event-contract-PDU:
If inthe EC-A-IDLE state, the air EC module shall:

a) request the air HI modul e to invoke ADS-event-contract indication with parameter
values derived asin Table 2.2.1.5-30, and

b) enter the EC-A-PENDING state.
If inthe EC-A-ACTIVE state, the air EC module shall:

a) request the air HI module to invoke ADS-event-contract indication with parameter
values derived asin Table 2.2.1.5-30, and

b) enter the EC-A-ACTIVE-PENDING state.
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Table2.2.1.5-30
Parameter Name Derivation of Parameter Vaue
Contract details ADS-event-contract-PDU

ICAO facility designation | Calling peer id, if provided by the air LI module

2.2.1.5.39.8 Upon receipt of an ADS-cancel-contract-PDU:
2.2.1.5.3.9.8.1 If inthe EC-A-ACTIVE state, the air EC module shall:

a) request the HI module to invoke ADS-cancel indication (event-contract) with
parameter values as defined in Table 2.2.1.5-31,

b) create an ADS-positive-acknowledgement-PDU  (cancel-event-contract) with
elements as defined in Table 2.2.1.5-32,

C) passit to the air LI module, and
d) enter the EC-A-IDLE state.

Table2.2.1.5-31

Parameter Name | Derivation of Parameter Vaue

Contract type event-contract

Table2.2.1.5-32

PDU Element Name Derivation of Element Vaue

Request type cancel -event-contract

2.2.1.5.3.9.8.2 Upon receipt of arequest from the air AB or air LI module to stop operation, the air EC
module shall enter the EC-A-IDLE state.

2215310 Ground ADS PC Module

Note.— The states defined for the ground ADS PC module are the following:
a) PC-G-IDLE
b) PC-G-START-PENDING
c) PC-G-ACTIVE

d) PC-G-PENDING
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€)

PC-G-CANCEL

2.2.1.5.3.10.1 Oninitiation, the ground PC module shall bein the PC-G-IDLE state.

Note.— The ground PC module has a boolean variable named EMERGENCY.

2.2.1.5.3.10.2 Oninitiation, EMERGENCY shall be set to FALSE.

2.2.1.5.3.10.3 Upon receipt of an ADS-periodic-contract request:

2.2.1.5.3.10.3.1 If in the PC-G-IDLE state, the ground PC module shall:

a)

b)

<)

d)

createan ADS-periodic-contract-PDU with elementsasdefinedin Table2.2.1.5-33,
pass it, together with the aircraft addressparameter value, ICAO facility
designationparameter value and the Class of communication serviparameter
value, to the ground LI module,

start timer t-PC-1, and

enter the PC-G-START-PENDING state.

2.2.1.5.3.10.3.2 If in the PC-G-ACTIVE state, the PC module shall:

a)
b)
<)
d)

€)

if EMERGENCY = FALSE, stop the t-PC-2 timer,

createan ADS-periodic-contract-PDU withelementsasdefinedin Table2.2.1.5-33,
passit to the ground L1 module,

start timer t-PC-1, and

enter the PC-G-PENDING state.

Table2.2.1.5-33

PDU Element Name Derivation of Element Vaue

ADS-periodic-contract | Contract detailgparameter
value

2.2.1.5.3.10.4 Upon receipt of an ADS-cancel request:

2.2.1.5.3.10.4.1 If in the PC-G-ACTIVE state, the ground PC module shall:

a)

b)

stop the t-PC-2 timer,

create an ADS-cancel-contract-PDU with elements as defined in Table 2.2.1.5-34,
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C) passit to the ground L1 module,
d) start timer t-PC-3, and
€ enter the PC-G-CANCEL state.

Table2.2.1.5-34

PDU Element Name Derivation of Element Vaue

ADS-cancel-contract-PDU | periodic-contract

2.2.1.5.3.10.5 Upon receipt of an ADS-periodic-report-PDU containing a positive acknowl edgement:

2.2.1.5.3.10.5.1 Ifinthe PC-G-START-PENDING state, or the PC-G-PENDING state, theground PC module
shall:

a) stop the t-PC-1 timer,
b) create the report details parameter of an ADS-report indication,

C) request the ground HI module to invoke ADS-report indication with parameter
values derived asin Table 2.2.1.5-35,

d) if EMERGENCY = FALSE, start the t-PC-2 timer, and

€ enter the PC-G-ACTIVE state.

Table2.2.1.5-35
Parameter Name Derivation of Parameter Value
Contract type periodic-contract
Event type not supplied

Positive acknowledgement | NULL

Report details report PDU element

2.2.1.5.3.10.6 Upon receipt of an ADS-periodic-report-PDU not containing apositive acknowl edgement:
2.2.1.5.3.10.6.1 If in the PC-G-PENDING state, the ground PC module shall:

a) request the ground HI module to invoke ADS-report indication with parameter
values derived asin Table 2.2.1.5-36,

b) remain in the PC-G-PENDING state.
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2.2.1.5.3.10.6.2 If in the PC-G-ACTIVE state, the ground PC module shall:

a)

b)

<)

d)

if EMERGENCY = FALSE, stop the t-PC-2 timer,

request the ground HI module to invoke ADS-report indication with parameter
values derived asin Table 2.2.1.5-36,

if EMERGENCY = FALSE, start the t-PC-2 timer, and

remain in the PC-G-ACTIVE state.

2.2.1.5.3.10.6.3 If in the PC-G-CANCEL state, the ground PC module shall:

a)

b)

request the ground HI module to invoke ADS-report indication with parameter
values derived asin Table 2.2.1.5-36, and

remain in the PC-G-CANCEL state.

Table2.2.1.5-36
Parameter Name Derivation of Parameter Vaue
Contract type periodic-contract
Event type not supplied
Positive not supplied
acknowledgement
Report details report PDU element

2.2.1.5.3.10.7 Upon receipt of an ADS-positive-acknowledgement-PDU for a periodic contract:

2.2.1.5.3.10.7.1 If inthe PC-G-START-PENDING state, or the PC-G-PENDING state, theground PC module

shall:
a)

b)

c)
d)

stop the t-PC-1 timer,

request the ground HI modul e to invoke ADS-periodic-contract confirmation with
parameter values derived asin Table 2.2.1.5-37,

if EMERGENCY = FALSE, start the t-PC-2 timer, and

enter the PC-G-ACTIVE state.
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Table2.2.1.5-37

Parameter Name | Derivation of Parameter Vaue

Reply PositiveAcknowl edgement with value NULL

2.2.1.5.3.10.8 Upon receipt of an ADS-positive-acknowledgement-PDU for an cancel contract:
2.2.1.5.3.10.8.1 If in the PC-G-CANCEL state, the ground PC module shall:
a) stop the t-PC-3 timer,

b) request the ground HI module to invoke ADS-cancel-contract confirmation with
parameter values derived asin Table 2.2.1.5-38, and

C) enter the PC-G-IDLE state.

Table2.2.1.5-38

Parameter Name | Derivation of Parameter Vaue

Contract type periodic-contract

2.2.1.5.3.10.9 Upon receipt of an ADS-negative-acknowledgement-PDU for a periodic contract:
2.2.1.5.3.10.9.1 If in the PC-G-START-PENDING state, the ground PC module shall:
a) stop the t-PC-1 timer,

b) request the ground HI module to invoke ADS-periodic-contract confirmation with
parameter values derived asin Table 2.2.1.5-39, and

C) enter the PC-G-IDLE state.
2.2.1.5.3.10.9.2 If in the PC-G-PENDING state, the ground PC module shall:
a) stop the t-PC-1 timer,

b) request the ground HI module to invoke AD S-periodic-contract confirmation with
parameter values derived asin Table 2.2.1.5-39, and

C) if EMERGENCY = FALSE, start the t-PC-2 timer, and

d) enter the PC-G-ACTIVE state.
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Table2.2.1.5-39

Parameter Name | Derivation of Parameter Value

Reply NegativeAcknowl edgement with value derived from the reason PDU
element

2.2.1.5.3.10.10 Upon receipt of an ADS-noncompliance-notification-PDU for a periodic contract:

2.2.1.5.3.10.10.1 If in the PC-G-START-PENDING state, or the PC-G-PENDING state, the ground
PC module shall:

a) stop the t-PC-1 timer,

b) request the ground HI module to invoke ADS-periodic-contract confirmation with
parameter values derived asin Table 2.2.15-40, and

C) if EMERGENCY = FALSE, start the t-PC-2 timer, and

d) enter the PC-G-ACTIVE state.

Table2.2.1.5-40
Parameter Derivation of Parameter Value
Name
Reply NoncomplianceNotification with value derived from the periodic-ncn PDU
element

2.2.1.5.3.10.11 Uponreceipt of arequest to suspend periodic contractsfromthe ground EM module, the PC
module shall:

a) if in the PC-G-ACTIVE state, stop the t-PC-2 timer,
b) set EMERGENCY to be TRUE, and
C) remain in the same state.

2.2.1.5.3.10.12 Upon receipt of arequest to reinstate periodic contracts from the ground EM module, the
ground PC module shall:

a) if inthe PC-G-ACTIVE state, start thet-PC-2 timer, based on the most recent value
of the period of the contract,

b) set EMERGENCY to be FALSE, and

C) remain in the same state.
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2.2.1.5.3.10.13 Upon receipt of arequest from the ground AB or ground LI module to stop operation, the
ground PC module shall:

a) stop any timers,
b) set EMERGENCY to be FALSE, and
C) enter the PC-G-IDLE state.
2.2.1.5.3.10.14 Upon expiry of thet-PC-1 timer, t-PC-2 timer, or t-PC-3 timer, the ground PC module shall:
a) request the ground AB module to abort with reason timer-expiry, and
b) enter the PC-G-IDLE state.
2215311 Air ADSPC Module
Note.— The states defined for the air ADS PC module are the following:
a) PC-A-IDLE
b) PC-A-PENDING
C) PC-A-ACTIVE
d) PC-A-ACTIVE-PENDING
2.2.15.3.11.1 Oninitiation, the air PC module shall be in the PC-A-IDLE state.

2.2.1.5.3.11.2 Upon receipt of an ADS-periodic-contract response with the reply parameter value set to
positive acknowledgemenit noncompliance notificationthen:

2.2.1.5.3.11.2.1 If inthe PC-A-PENDING state or PC-A-ACTIVE-PENDING state, theair PC moduleshall:

a) If the reply parameter value is a positive acknowledgementreate an
ADS-positive-acknowl edgement-PDU withelementsasdefinedin Table2.2.1.5-41,
or

b) If the reply parameter value is a noncompliance noatificatigncreate an
ADS-noncompliance-notification-PDU  with elements as defined in
Table2.2.1.5-42,

C) passit to the air L1 module, and

d) enter the PC-A-ACTIVE state.
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Table2.2.1.5-41

PDU Element Name Derivation of Element Vaue

ADS-positive-acknowledgement-PDU periodic-contract

Table2.2.1.5-42

PDU Element Name Derivation of Element Vaue

NoncomplianceNatification | Reply parameter value

2.2.1.5.3.11.3 Upon receipt of an ADS-periodic-contract response with the reply parameter value set to
negative acknowl edgement, then:

2.2.1.5.3.11.3.1 If in the PC-A-PENDING state, the air PC module shall:

a) create an ADS-negative-acknowledgement-PDU with elements as defined in
Table2.2.1.5-43,

b) passit to the air LI module, and
C) enter the PC-A-IDLE state.
2.2.1.5.3.11.3.2 If in the PC-A-ACTIVE-PENDING state, the air PC module shall:

a) create an ADS-negative-acknowledgement-PDU with elements as defined in
Table2.2.1.5-43

b) passit to the air LI module, and
C) enter the PC-A-ACTIVE state.

Table2.2.1.5-43

PDU Element Name | Derivation of Element Vaue

regquest-type periodic-contract

reason Reply parameter value

2.2.1.5.3.11.4 Upon receipt of an ADS-report request with a positive acknowledgement parameter, then:
2.2.1.5.3.11.4.1 If in the PC-A-PENDING state or PC-A-ACTIVE-PENDING, the air PC module shall:
a) create ADS-periodic-report-PDU with elements as defined in Table 2.2.1.5-44,

b) passit to the air LI module, and
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C) enter the PC-A-ACTIVE state.

Table2.2.1.5-44
PDU Element Name Derivation of Element Value
report Report details parameter value
positive-acknowledgement | NULL

2.2.1.5.3.11.5 Uponreceipt of an ADS-report request with no positive acknowledgement parameter, then:
2.2.1.5.3.11.5.1 If in the PC-A-ACTIVE state, the air PC module shall:

a) create ADS-periodic-report-PDU with elements as defined in Table 2.2.1.5-45,

b) passit to the air LI module, and

C) remain in the PC-A-ACTIVE state.

Table2.2.1.5-45
PDU Element Name Derivation of Element Value
report Report details parameter value
positive-acknowledgement | not present

2.2.1.5.3.11.6 Upon receipt of an ADS-periodic-contract-PDU:
2.2.1.5.3.11.6.1 If in the PC-A-IDLE state, the air PC module shall:

a) request the air HI module to invoke ADS-periodic-contract indication with
parameter values derived asin Table 2.2.1.5-46, and

b) enter the PC-A-PENDING state.
2.2.1.5.3.11.6.2 If in the PC-A-ACTIVE state, the air PC module shall:

a) request the air HI module to invoke ADS-periodic-contract indication with
parameter values derived asin Table 2.2.1.5-46, and

b) enter the PC-A-ACTIVE-PENDING state.
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Table2.2.1.5-46
Parameter Name Derivation of Parameter Value
Contract details ADS-periodic-contract-PDU
ICAO facility designation | Calling peer id, if provided by the air L1 module

2.2.1.5.3.11.7 Upon receipt of an ADS-cancel-contract-PDU, then:
2.2.1.5.3.11.7.1 If in the PC-A-ACTIVE state, the air PC module shall:

a) request the air HI module to invoke ADS-cancdl indication with parameter values
derived asin Table 2.2.1.5-47,

b) create an ADS-positive-acknowledgement-PDU with elements as defined in
Table 2.2.1.5-48,

C) passit to the air LI module, and
d) enter the PC-A-IDLE state.

Table2.2.1.5-47

Parameter Name | Derivation of Parameter Vaue

Contract type periodic-contract
Table2.2.1.5-48
PDU Element Name Derivation of Element Value
RequestType cancel -periodic-contract

2.2.1.5.3.11.7.2 Upon receipt of a request from the air AB or air LI module to stop operation, the air PC
module shall enter the PC-A-IDLE state.

2215312  Ground ADS EM Module

Note.— The states defined for the ground ADS EM module are the following:
a) EM-G-IDLE
b) EM-G-ACTIVE
C) EM-G-MODIFY

22153121 Oninitiation, the ground EM module shall bein the EM-G-IDLE state.
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2.2.1.5.3.12.2 Upon receipt of an ADS-modify-emergency-contract request:
2.2.1.5.3.12.2.1 If inthe EM-G-ACTIVE state, the ground EM module shall:
a) stop the t-EM-1 timer,

b) create an ADS-modify-emergency-contract-PDU with elements as definied in
Table 2.2.1.5-49,

C) passit to the ground L1 module,
d) start the t-EM-2 timer, and
€ enter the EM-G-MODIFY state.

Table2.2.1.5-49

PDU Element Name | Derivation of Element Vaue

ModifyEmergency reporting interval parameter value

2.2.1.5.3.12.3 Upon receipt of an ADS-emergency-report-PDU containing a positive acknowledgement:
2.2.1.5.3.12.3.1 If inthe EM-G-MODIFY state, the ground EM module shall:
a) stop the t-EM-2 timer,

b) request the ground HI module to invoke invoke ADS-emergency-report indication
with parameter values derived asin Table 2.2.1.5-50,

C) start the t-EM-1 timer, and
d) enter the EM-G-ACTIVE state.

Table2.2.1.5-50

Parameter Name Derivation of Parameter Vaue

Positive acknowledgement of modification | NULL

Emergency report details emergency-report element of
ADSEmergency

2.2.1.5.3.12.4 Uponreceipt of an ADS-emergency-report-PDU not containing apositive acknowledgement:
2.2.1.5.3.12.4.1 If in the EM-G-IDLE state, the ground EM module shall:

a) request the PC modul e to suspend operation,
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b)

<)

d)

request the ground HI module to invoke ADS-emergency-report indication with
parameter values derived asin Table 2.2.1.5-51, and

start the t-EM-1 timer, and

enter the EM-G-ACTIVE state.

2.2.1.5.3.12.4.2 If inthe EM-G-ACTIVE state, the ground EM module shall:

a)

b)

<)

d)

stop the t-EM-1 timer,

request the ground HI module to invoke ADS-emergency-report indication with
parameter values derived asin Table 2.2.1.5-51, and

start the t-EM-1 timer, and

enter the EM-G-ACTIVE state.

2.2.1.5.3.12.4.3 If inthe EM-G-MODIFY state, the ground EM module shall:

a)

b)

request the ground HI module to invoke ADS-emergency-report indication with
parameter values derived asin Table 2.2.1.5-51, and

remain in the EM-G-MODIFY state.

Table2.2.1.5-51

Parameter Name

Derivation of Parameter Vaue

Positive acknowledgement of modification | not provided

Emergency report details emergency-report element of ADSEmergency

2.2.1.5.3.125 Upon receipt of an ADS-cancel-emergency-PDU:

2.2.1.5.3.125.1 If inthe EM-G-ACTIVE state, the ground EM module shall:

a)
b)
<)
d)
€)

f)

stop the t-EM-1 timer,

request the ground HI module to invoke ADS-cancel-emergency indication,
create ADS-cancel -emergency-acknowledgement-PDU,

passit to the ground L1 module,

request the ground PC module to reinstate any periodic contracts, and

enter the EM-G-IDLE state.
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2.2.1.5.3.125.2 If inthe EM-G-MODIFY state, the ground EM module shall:

a)
b)
<)
d)
€)

f)

stop the t-EM-2 timer,

request the ground HI module to invoke ADS-cancel-emergency indication,
create ADS-cancel -emergency-acknowledgement-PDU,

passit to the ground L1 module,

request the ground PC module to reinstate any periodic contracts, and

enter the EM-G-IDLE state.

2.2.1.5.3.12.6 Uponreceipt of an ADS-negative-acknowledgement-PDU for amodify-emergency-contract:

2.2.1.5.3.12.6.1 If inthe EM-G-MODIFY state, the ground EM module shall:

a)

b)

c)

d)

stop the t-EM-2 timer,

request the ground HI module to invoke ADS-modify-emergency-contract
confirmation,

start the t-EM-1 timer, and

enter the EM-G-ACTIVE state.

2.2.1.5.3.12.7 Upon expiry of thet-EM-1 timer or the t-EM-2 timer, the ground EM module shall:

a)

b)

request the ground AB module to abort with reason timer-expiry, and

enter the EM-G-IDLE state.

2.2.1.5.3.12.7.1 Upon receipt of arequest from the ground AB or ground L1 module to stop operation, the
ground EM module shall:

a)

b)

stop any timers, and

enter the EM-G-IDLE state.

2.2.1.5.3.13 Air ADSEM Module

Note.— The states defined for the air ADS EM module are the following:

a)
b)

c)

EM-A-IDLE

EM-A-ACTIVE

EM-A-MODIFY



Air-ground applications 11-167

d) EM-A-CANCEL
2.2.1.5.3.13.1 Oninitiation, the air EM module shall be in the EM-A-IDLE state.

2.2.1.5.3.13.2 Upon receipt of an ADS-emergency-report request with no positive acknowledgement
parameter:

2.2.1.5.3.13.2.1 If in the EM-A-IDLE state, the air EM module shall:
a) createan ADS-emergency-report-PDU with elementsasdefinedin Table2.2.1.5-52,
b) passit to the air LI module, and
C) enter the EM-A-ACTIVE state.

2.2.1.5.3.13.2.2 If in the EM-A-ACTIVE state, the air EM module shall:
a) createan ADS-emergency-report-PDU withelementsasdefinedin Table2.2.1.5-52,
b) passit to the air LI module, and

C) remain in the EM-A-ACTIVE state.

Table2.2.1.5-52
Parameter Name Derivation of Parameter Value
emergency-report emergency report details parameter value
positive-acknowledgements | not provided

2.2.1.5.3.13.3 Upon receipt of an ADS-emergency-report request with a positive acknowledgement
parameter:

2.2.1.5.3.13.3.1 If in the EM-A-MODIFY state, the air EM module shall:
a) createan ADS-emergency-report-PDU withelementsasdefinedin Table2.2.1.5-53,
b) passit to the air LI module, and

C) enter the EM-A-ACTIVE state.

Table2.2.1.5-53
Parameter Name Derivation of Parameter Value
emergency-report emergency report details parameter value
positive-acknowledgements | NULL
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2.2.1.5.3.13.4 Upon receipt of an ADS-cancel-emergency request:
2.2.1.5.3.13.4.1 If in the EM-A-ACTIVE state, the air EM module shall:

a) create an ADS-cancel -emergency-PDU,

b) passit to the air LI module,

C) start the t-EM-3 timer, and

d) enter the EM-A-CANCEL state.
2.2.1.5.3.13.5 Upon receipt of an ADS-modify-emergency-contract response:
2.2.1.5.3.13.5.1 If in the EM-A-MODIFY state, the air EM module shall:

a) create an ADS-negative-acknowledgement-PDU with elements as defined in
Table 2.2.1.5-54,

b) passit to the air LI module, and
C) enter the EM-A-ACTIVE state.

Table2.2.1.5-54

PDU Element Name | Derivation of Element Vaue

regquest-type modify-emergency-contract

reason cannot-meet-reporting-rate

2.2.1.5.3.13.6 Upon receipt of an ADS-cancel-emergency-acknowledgement-PDU:
2.2.1.5.3.13.6.1 If in the EM-A-CANCEL state, the air EM module shall:
a) stop the t-EM-3 timer, and
b) enter the EM-A-IDLE state.
2.2.1.5.3.13.7 Upon receipt of an ADS-modify-emergency-contract-PDU:
2.2.1.5.3.13.7.1 If in the EM-A-ACTIVE state, the air EM module shall:
a) request the HI modul e to invoke ADS-modify-emergency-contract indication, and
b) enter the EM-A-MODIFY dtate.
2.2.1.5.3.13.7.2 If in the EM-A-CANCEL state, the air EM module:

a) shall remain in the EM-A-CANCEL state.
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2.2.1.5.3.13.8 Upon expiry of the t-EM-3, the air EM module shall:
a) request the air AB modul e to abort with reason timer-expiry, and
b) enter the EM-A-IDLE state.

2.2.1.5.3.13.9 Upon receipt of arequest from the air AB or air LI module to stop operation, the air EM
module shall:

a) stop any timers, and

b) enter the EM-A-IDLE state.
2215314  Ground and Air ADS AB Modules
Note.— All statements in 2.2.1.5.3.14 apply to both the ADS ground AB module and the ADS air AB module.
2.2.1.5.3.14.1 Upon receipt of an ADS-user-abort request, the AB module shall:

a) request the DC, EC, PC and EM modules to stop operation, and

b) request the LI module to invoke D-ABORT with parameter values derived as in

Table2.2.1.5-55.
Table2.2.1.5-55

Parameter Name | Derivation of Parameter Vaue

originator user

user data not provided

2.2.1.5.3.14.2 Uponreceipt of areguest to abort fromthe LI, DC, EC, PC or EM modules, the AB module
shall:

a) request the DC, EC, PC and EM modules to stop operation,
b) create an ADS-provider-abort-PDU with elements as defined in Table 2.2.1.5-56,

C) request the L1 module to invoke D-ABORT with parameter values derived asin
Table2.2.1.5-57, and

d) request the HI moduletoinvoke ADS-provider-abort with parameter val uesderived
asin Table2.2.1.5-58.

Table2.2.1.5-56

PDU Element Name | Derivation of Element Value
AbortReason Vaue provided by DC, EC, PC or EM module
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Table2.2.1.5-57

Parameter Name | Derivation of Parameter Vaue

originator provider
user data the ADS-provider-abort-PDU
Table2.2.1.5-58

Parameter Name | Derivation of Parameter Vaue
Reason Vaue provided by DC, EC, PC or EM module

2.2.1.5.3.14.3 Upon receipt of aD-P-ABORT indication, the AB module shall:
a) request the DC, EC, PC and EM modules to stop operation, and

b) request the HI module to invoke ADS-provider-abort indication with parameter
values derived asin Table 2.2.1.5-59.

Table2.2.1.5-59

Parameter Name | Derivation of Parameter Vaue

Reason communi cations-service-failure

2.2.1.5.3.14.4 Upon receipt of a D-ABORT indication with the originator parameter value set to the
abstract value “user” and with data in thser Data parameter, the AB module shall:

a) request the DC, EC, PC and EM modules to stop operation, and
b) request the HI module to invoke ADS-user-abort indication.

2.2.1.5.3.14.5 gon receipt of a D-ABORT indication with theiginator parameter value set to the
abstract value “provider”, the AB module shall:

a) request the DC, EC, PC and EM modules to stop operation, and

b) request the HI module to invoke ADS-provider-abort indication with parameter
values derived as in Table 2.2.1.5-60.

Table 2.2.1.5-60

Parameter Name Derivation of Parameter Valug

Reason value of theser data parameter
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2215315  Ground ADSLI Module
Note.— The states defined for the ground ADS LI module are the following:
a) LI-G-IDLE
b) LI-G-START
C) LI-G-ACTIVE
d) LI-G-END
2.2.1.5.3.15.1 Oninitiation, the ground L1 module shall bein the LI-G-IDLE state.

2.2.1.5.3.15.2 Upon receipt of an ADS-demand-contract-PDU, an ADS-event-contract-PDU, or an
ADS-periodic-contract-PDU from the ground DC, EC or PC modules:

2.2.1.5.3.15.2.1 If inthe LI-G-IDLE state, the ground LI module shall:
a) Invoke D-START request using parameter valuesasshowninTable2.2.1.5-61, and
b) enter the LI-G-START dtate.

Table2.2.1.5-61: D-START request parameter values

D-START parameter Source

Called peer Id Aircraft addregsarameter value from contract request
Calling peer Id ICAO facility designatigparameter value from contract
request

DS-user version number Not used

Security requirements | Not used

Quality of service Routing class:ATSC, with value from Class of
communication servicgarameter value from contract
request

Priority: High priority flight safety messages

RER: Low

User data The contract PDU passed to LI

2.2.1.5.3.15.2.2 If inthe LI-G-ACTIVE state, the ground LI module shall:
a) Invoke D-DATA request with the PDU as the user dataparameter value, and

b) remainin the LI-G-ACTIVE state.
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2.2.1.5.3.15.3 Upon receipt of an ADS-cancel-all-contracts request :

2.2.1.5.3.15.3.1 If inthe LI-G-ACTIVE state, the ground LI module shall:
a) Invoke D-END req with ADS-cancel-all-contracts-PDU in the user data,
b) start the t-L1-1 timer, and
C) enter the LI-G-END state.

2.2.1.5.3.15.4 Upon receipt of an ADS-cancel-contract-PDU, ADS-modify-emergency-contract-PDU, or
ADS-cancel-emergency-acknowledgement-PDU from the ground EC, PC or EM modules:

2.2.1.5.3.15.4.1 If inthe LI-G-ACTIVE state, the ground LI module shall:
a) invoke D-DATA req with the PDU in the user data,
b) if the DC module is in the DC-G-IDLE state, and the EC module is in the
EC-G-IDLE state, and the PC module isin the PC-G-IDLE state, and the ground
EM moduleisin the EM-G-IDLE state, then:
1) invoke D-END req with no user data,
2) start thet-L1-1 timer, and
3) enter the LI-G-END state; or
C) otherwise, remain in the LI-G-ACTIVE state.
2.2.1.5.3.15.4.2 If inthe LI-G-END state, the ground LI module shall remain in the LI-G-END state.

2.2.1.5.3.15.,5 Upon receipt of request to invoke D-ABORT from the ground AB module:

2.2.1.5.3.155.1 If inthe LI-G-START state, the LI-G-ACTIVE state or the LI-G-END state, the ground LI
module shall:

a) invoke D-ABORT request with the parameter values supplied, and
b) enter the LI-G-IDLE state.
2.2.1.5.3.155.2 If inthe LI-G-IDLE state, the ground LI module shall ignore the request.

2.2.1.5.3.15.6 Upon receipt of aD-START confirmation with the Result parameter value containing the
abstract value accepted:

2.2.1.5.3.15.6.1 If inthe LI-G-START state, the ground LI module shall:

a) pass the user data to the module as defined in Table 2.2.1.5-62,
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b)

if, after processing the PDU (i.e. the ground HI module hasissued the appropriate
indication or confirmation), the ground DC moduleisinthe DC-G-IDLE state, and
the ground EC moduleisin the EC-G-IDLE state, and the ground PC moduleisin
the PC-G-IDLE state, and the ground EM moduleisin the EM-G-IDLE state, then:

1) invoke D-END req with no user data, and

2) start thet-L1-1 timer, and

3) enter the LI-G-END state; or

if, after processing the PDU, the ground DC moduleisnotinthe DC-G-IDLE state,
or the ground EC moduleis not in the EC-G-IDLE state, or the ground PC module
isnot inthe PC-G-IDLE state, or the ground EM moduleisnot in the EM-G-IDLE
state, then:

1) enter the LI-G-ACTIVE state.

2.2.1.5.3.15.7 Upon receipt of aD-DATA indication:

2.2.1.5.3.15.7.1 If inthe LI-G-ACTIVE state, the ground LI module shall:

a)

b)

<)

pass the user data to the module as defined in Table 2.2.1.5-62,

if, after processing the PDU (i.e. the ground HI module hasissued the appropriate
indication or confirmation), the ground DC moduleisinthe DC-G-IDLE state, and
the ground EC module isin the EC-G-IDLE state, and the ground PC moduleisin
the PC-G-IDLE state, and the ground EM moduleisinthe EM-G-IDLE state, then:
1) invoke D-END req with no user data, and

2) start the T-LI-1 timer, and

3) enter the LI-G-END state; or

otherwise, remain in the LI-G-ACTIVE state.

2.2.1.5.3.15.7.2 If inthe LI-G-END state, the ground LI module shall:

a)

b)

pass the user data to the module as defined in Table 2.2.1.5-62, and

remain in the LI-G-END state.
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Table 2.2.1.5-62: PDU to ground module mapping

PDU Subfield Ground Module
ADS-demand-report-PDU DC
ADS-event-report-PDU EC
ADS-periodic-report-PDU PC
ADS-emergency-report-PDU EM
ADS-cancel-emergency-PDU EM

ADS-positive-acknowledgement-PDU RequestType

cancel -event-contract EC
cancel -periodic-contract PC
demand-contract DC
event-contract EC

modify-emergency-contract EM

periodic-contract PC

ADS-noncompliance-notification-PDU contract-type

demand-contract DC
event-contract EC
periodic-contract PC

ADS-negative-acknowledgement-PDU RequestType
demand-contract DC

event-contract EC

modify-emergency-contract EM

periodic-contract PC

2.2.1.5.3.15.8 Upon receipt of a D-END confirmation with the result parameter value containing the
abstract value accepted:
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2.2.1.5.3.15.8.1 If inthe LI-G-END state, the ground LI module shall:

2.2.1.53.159

2.2.1.53.15.10

221531511

2.2.1.5.3.16

a) stop the t-LI-1 timer,

b) if the user data parameter value contains an ADS-positive-acknowledgement-PDU
(cancel-all-contracts), then request the ground HI module to invoke
ADS-cancel -all-contracts confirmation,

C) request the DC, EC, PC and EM modules to stop operation, and

d) enter the LI-G-IDLE state.

Upon receipt of a D-ABORT indication, the ground L1 module shall:

a) pass the D-ABORT indication to the ground AB module, and

b) enter the LI-G-IDLE state.

Upon receipt of a D-P-ABORT indication, the ground LI module shall:

a) pass the D-P-ABORT indication to the ground AB module, and

b) enter the LI-G-IDLE state.

Upon expiry of thet-LI-1 timer, the ground LI module shall:
a) request the air AB module to abort with reason timer-expiry, and
b) remain in the same state.

Air ADSLI Module

Note.— The states defined for the air ADS LI module are the following:

2.2.1.53.16.1

2.2.1.5.3.16.2

a) LI-A-IDLE

b) LI-A-START

C) LI-A-ACTIVE

Oniinitiation, the air LI module shall bein the LI-A-IDLE state.

Upon receipt of an ADS-demand-report-PDU, or an ADS-event-report-PDU, or an

ADS-periodic-report-PDU, or an ADS-positive-acknowledgement-PDU, or an
ADS-negative-acknowledgement-PDU, or an ADS-noncompliance-natification-PDU fromtheair DC, EC,
PC or EM modules:
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2.2.1.5.3.16.2.1 If inthe LI-A-START state, the air L1 module shall:

a) Invoke D-START response using parameter values as shown in Table 2.2.1.5-63,
and

b) enter the LI-A-ACTIVE dtate.

Table2.2.1.5-63: D-START response parameter values

D-START parameter | Source

DS-user version Not used

number

Security requirements | Not used

Quality of service Not used

Result Accepted

User data The PDU passed to the air LI
module

2.2.1.5.3.16.2.2 If in the LI-A-ACTIVE state, the air LI module shall:
a) Invoke D-DATA request using the PDU as the user data parameter value, and
b) remaininthe LI-A-ACTIVE state.

2.2.1.5.3.16.3 Upon receipt of an ADS-cancel-emergency-PDU, or an ADS-emergency-report-PDU from
the EM module:

2.2.1.5.3.16.3.1 If inthe LI-A-ACTIVE state, the air LI module shall:
a) Invoke D-DATA request using the PDU as the user data parameter value, and
b) remainin the LI-A-ACTIVE state.
2.2.1.5.3.16.4 Upon receipt of arequest to invoke D-ABORT from the air AB module:
2.2.1.5.3.16.4.1 Theair LI module shal:

a) If adialogue exists, invoke D-ABORT reguest with the parameter val ues supplied,
and

b) enter the LI-A-IDLE state.
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2.2.1.5.3.16.,5 Upon receipt of aD-START indication:

2.2.15.3.165.1 If in the LI-A-IDLE state, and the application service priority parameter value is “high
priority flight safety messages”, the RER quality of service parameter is the abstract value “low”, the Routing
Class parameter identifies the traffic category “Air Traffic Service Communications (ATSC)” and the Calling
Peer ID parameter is a valid four to eight character facility designation, the air LI module shall:

a) pass the user data and the calling peer id parameter value to the module as defined
in Table 2.2.1.5-64, and

b) enter LI-A-START state.

2.2.1.5.3.16.6 Upon receipt of a D-DATA indication:

2.2.1.5.3.16.6.1 If in the LI-A-ACTIVE state, the air LI module shall:
a) pass the user data to the module as defined in Table 2.2.1.5-64, and
b) remain in the LI-A-ACTIVE state.

Table 2.2.1.5-64: PDU to air module mapping

PDU type Sub-element Air Modulg
ADS-demand-contract-PDU DC
ADS-event-contract-PDU EC
ADS-periodic-contract-PDU PC
ADS-modify-emergency-contract-PDU EM
ADS-cancel-emergency-acknowledgement-PPDU EM
ADS-cancel-all-contracts-PDU HI
ADS-cancel-contract-PDU CancelContract
event-contract EC
periodic-contract| PC

2.2.1.5.3.16.7 Upon receipt of a D-END indication:
2.2.1.5.3.16.7.1 If in the LI-A-ACTIVE state:

2.2.1.5.3.16.7.1.1 If the user data parameter value contains an ADS-cancel-all-contracts-PDU, the air
LI module shall:

a) pass it to the air HI module,

b) invoke D-END response with thHResult parameter value set taccepted and
ADS-positive-acknowledgement-PDU (cancel-all-contracts) irutsedata,
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C) request the DC, EC, PC and EM modules to stop operation, and

d) enter LI-A-IDLE state.

2.2.15.3.16.7.1.2 If thereis no user data, the air L1 module shall:
a) invoke D-END response with theresult parameter val ue set to accepted and no user
data, and

b) enter LI-A-IDLE state.

2.2.1.5.3.16.8 Upon receipt of aD-ABORT indication, the air LI module shall:
a) stop any timer, and
b) pass the D-ABORT indication to the air AB module, and
C) enter the LI-A-IDLE state.

2.2.1.5.3.16.9 Upon receipt of aD-P-ABORT indication, the air LI module shall:
a) stop any timer, and
b) pass the D-P-ABORT indication to the air AB module, and
C) enter the LI-A-IDLE state.

2.2.1.5.4 Exception Handling
221541 Timer Expires

2215411 Whenany of thetimersin any of the modules stated in 2.2.1.5.2 reachesits maximum time,
the module shall request the air or ground AB modul e to abort with reason timer-expiry.

221542 Unrecoverable System Error

2215421 Recommendation.—When any module has an unrecoverable system error, the module
should request the air or ground AB module to abort with reason unrecoverable-system-error.

2.2.1.54.3 Invalid PDU

2.2.1.5.4.3.1 When the user data parameter value of a D-START indication is a valid APDU and is not
an ADS-demand-contract-PDU, an ADS-event-contract-PDU or an ADS-periodic-contract-PDU, the air LI
module shall request the AB module to abort with reason invalid-PDU.

2.2.1.5.4.3.2 Whenthe user data parameter value of a D-START confirmation is a valid APDU and is not
an ADS-demand-report-PDU, an ADS-event-report-PDU, an ADS-periodic-report-PDU, an ADS-positive-
acknowledgement-PDU, and ADS-negative-acknowledgement-PDU or an
ADS-noncompliance-notification-PDU the ground LI module shall request the AB module to abort with
reasoninvalid-PDU.
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2215433 Whentheuser dataparameter value of aD-DATA indicationisavalid APDU andisnot an
ADS-demand-contract-PDU, an ADS-event-contract-PDU, an ADS-periodic-contract-PDU, an
ADS-modify-emergency-contract-PDU, an ADS-cancel-emergency-acknowledgement-PDU  or an
ADS-cancel-contract-PDU, theair LI moduleshall request the AB moduleto abort with reasoninvalid-PDU.

2215434 When the user data parameter value of a D-DATA indication isavalid APDU and is not
an ADS-demand-report-PDU, an ADS-event-report-PDU, an ADS-periodic-report-PDU, an
ADS-positive-acknowledgement-PDU, and ADS-negative-acknowledgement-PDU, an
ADS-noncompliance-notification-PDU, an ADS-emergency-report-PDU or an ADS-cancel -emergency-PDU
the ground LI module shall request the AB modul e to abort with reason invalid-PDU.

2215435 Whentheuser dataparameter value of aD-END indication is present, but does not contain
an ADS-cancel-all-contracts-PDU, the air LI module shall request the AB module to abort with reason
invalid-PDU.

2215436 When the user data parameter value of aD-ABORT indicationisavalid APDU and is not
an ADS-provider-abort-PDU, the air LI module or the ground LI module shall request the AB module to
abort with reason invalid-PDU.

2215437 When the user data parameter value of a D-END confirmation is present, but does not
contain an ADS-positive-acknowl edgement-PDU (cancel-all-contracts), the ground LI module shall request
the AB module to abort with reason invalid-PDU.

221544 Sequence Error

2215441 WhenaPDU ispassed to amodule for which thereare no instructionsin 2.2.1.5.3 (i.e. the
PDU has arrived out of sequence), the air or ground AB module shall be requested to abort with reason
sequence-error.

2.2.1.5.4.42 Upon receipt of aDialogue service primitive for which thereare no instructionin 2.2.1.5.3
(i.e. the primitive was not expected or was expected under other conditions or with other parameter values),
the air or ground AB module shall be requested to abort with reason sequence-error.
221545 D-START Rejection
2.2.1.5451 Upon receipt of aD-START confirmation with the result parameter value containing the
abstract valuerejected (transient) or rejected (permanent), and thereject sour ce parameter val ue containing
the abstract value DS user, the ground L1 module shall:

a) reguest the ground AB module to abort with reason sequence-error; and

b) enter the LI-G-IDLE state.
2.2.1.5452 Upon receipt of a D-START confirmation with the result parameter value containing the
abstract value rejected (transient) or rejected (permanent), and thereject sour ce parameter val ue containing
the abstract value DS provider, the ground LI module shall:

a) request the ground AB module to abort with reason cannot-establish-contact; and

b) enter the LI-G-IDLE state.
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221546 D-END Rejection

2.2.1.546.1 Upon receipt of a D-END confirmation with the result parameter value containing the
abstract value rejected, the ground AB module shall be requested to abort with reason
dialogue-end-not-accepted.

221547 Decoding Error

2215471 Whentheair LI module or the ground L1 module fails to decode an APDU, the LI module
shall request the AB module to abort with reason decoding-error.

2.2.1.54.7.2 Uponreceipt of aD-START indication, aD-START confirmation or aD-DATA indication
with no user data, the air or ground AB module shall be requested to abort with reason decoding-error.

221548 Invalid QOS

2215481 Upon receipt of aD-START indication with the application service priority parameter set

to a value other than the abstract value “high priority flight safety messages”, or the RER quality of service
parameter set to a value other than the abstract value “low” or the Routing Class quality of service parameter
set to a value other than one identifying the traffic category “Air Traffic Service Communications (ATSC)”,
the air LI module shall request the air AB module to abort with radasald-gos-parameter.

2.2.1.55 ADS-ASE State Tables
221551 Priority

2.2.1.55.1.1 Ifthe state tables for the ADS-air-ASE and the ADS-ground-ASE shown below conflict with
textual statements made elsewhere in this document, the textual statements shall take precedence.

Note 1.— In the following state tables, the statement “cannot occur” means that if the implementation
conforms to the SARPSs, itis impossible for this event to occur. If the event does occur, this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE aborts with the
error “unrecoverable error”.

Note 2.— In the following state tables, the statement “not permitted” means that the implementation must
prevent this event from occurring through some local means. If the event does occur this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE performs a local
rejection of the request rather than aborting the dialogue.



Table 2.2.1.5-65: ADS ground DC module state table

Sate = DC-G-IDLE DC-G-PENDING DC-G-ACTIVE
Event / (Initial State)
Primitive Requests and Responses
ADS-demand-contract req Send ADS-demand-contract-P DU Not permitted Not permitted
Start t-DC-1
DC-G-PENDING
ADSdownlink PDUs
ADS-demand-report-PDU (with positive acknowledgement) request AB to abort Stop t-DC-1 request AB to abort
ADS-report ind
DC-G-IDLE
ADS-demand-report-PDU request AB to abort request AB to abort stop t-DC-2
ADS-report ind
DC-G-IDLE
ADS-negative-acknowledgement-PDU (demand contract) request AB to abort stop t-DC-1 request AB to abort
ADS-demand-contract cnf
DC-G-IDLE
ADS-noncompliance-notification-PDU request AB to abort stop t-DC-1 request AB to abort
(demand-ncn) ADS-demand-contract cnf
start t-DC-2
DC-G-ACTIVE
Requests from other modules
Request to stop operation DC-G-IDLE stop t-DC-1 stop t-DC-2
DC-G-IDLE DC-G-IDLE
Timer expiry
t-DC-1 cannot occur request AB to abort cannot occur
t-DC-2 cannot occur cannot occur request AB to abort
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Table2.2.1.5-66: ADS air DC module state table

Sate = DC-A-IDLE DC-A-PENDING DC-A-ACTIVE
(Initial State)
Event /
Primitive Requests and Responses
ADS-demand-contract rsp (negative acknowledgement) Not permitted Send ADS-negative- Not permitted
acknowledgement-PDU
DC-A-IDLE
ADS-demand-contract rsp (noncompliance notification) Not permitted Send ADS-noncompliance- Not permitted
notification-PDU
DC-A-ACTIVE
ADS-report req Not permitted Send ADS-demand-report-PDU Not permitted
(demand contract with positive acknowledgement) DC-A-IDLE
ADS-report req Not permitted Not permitted Send ADS-demand-report-
(demand contract) PDU
DC-A-IDLE
Requests from other modules
Requests to stop operation DC-A-IDLE DC-A-IDLE DC-A-IDLE
ADS uplink PDUs
ADS-demand-contract-PD U ADS-demand-contract ind request AB to abort request AB to abort

DC-A-PENDING

Zs8t-ll

(NLV) YJOMISN UO 120 IUNWILLIOIS B [edMeuo By 8y} 10} SUOSINO I [ed1UYJD] JO fenuey



Table2.2.1.5-67: ADS ground EC module statetable

Sate = EC-G-IDLE EC-G-START-PENDING | EC-G-ACTIVE EC-G-PENDING EC-G-CANCEL
Event / (Initial State)
Primitive Requests and Responses
ADS-event-contract req | Send ADS-event- Not permitted Send ADS-event-contract - Not permitted Not permitted

contract -PDU PDU

Start t-EC-1 Start t-EC-1

EC-G-START- EC-G-PENDING

PENDING
ADS-cancel req Not permitted Not permitted Send ADS-cancel-PDU Not permitted Not permitted
(event contract) Start t-EC-2

EC-G-CANCEL
ADS Aircraft PDUs
ADS-event-report-PDU | request AB to abort Stop t-EC-1 request AB to abort Stop t-EC-1 request AB to abort
(with positive ADS-report ind ADS-report ind
acknowledgement) EC-G-ACTIVE EC-G-ACTIVE
ADS-event-report-PDU | reguest AB to abort request AB to abort ADS-report ind ADS-report ind ADS-report ind
EC-G-ACTIVE EC-G-PENDING EC-G-CANCEL

ADS-positive- request AB to abort stop t-EC-1 request AB to abort stop t-EC-1 request AB to abort
acknowledgement-PDU ADS-event-contract cnf ADS-event-contract cnf
(event-contract) EC-G-ACTIVE EC-G-ACTIVE
ADS-positive- request AB to abort request AB to abort request AB to abort request AB to abort Stop t-EC-2
acknowledgement-PDU ADS-cancel-contract cnf
(cancel-contract-event) EC-G-IDLE
ADS-negative- request AB to abort stop t-EC-1 request AB to abort stop t-EC-1 request AB to abort
acknowledgement-PDU ADS-event-contract cnf ADS-event-contract cnf
(event-contract) EC-G-IDLE EC-G-ACTIVE
ADS-noncompliance- request AB to abort stop t-EC-1 request AB to abort stop t-EC-1 request AB to abort
notification-PDU ADS-event-contract cnf ADS-event-contract cnf
(event-ncn) EC-G-ACTIVE EC-G-ACTIVE
Requests from other modules
Requests to stop EC-G-IDLE stop t-EC-1 EC-G-IDLE stop t-EC-1 stop t-EC-2
operation EC-G-IDLE EC-G-IDLE EC-G-IDLE
Timer expiry
t-EC-1 cannot occur request AB to abort cannot occur request AB to abort cannot occur
t-EC-2 cannot occur cannot occur cannot occur cannot occur request AB to abort
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Table2.2.1.5-68: ADS air EC module statetable

Sate = EC-A-IDLE EC-A-PENDING EC-A-ACTIVE EC-A-ACTIVE-PENDING
(Initial State)
Event /
Primitive Requests and Responses
ADS-event-contract rsp (positive Not permitted Send ADS-positive- Not permitted Send ADS-positive-acknowledgement-
acknowledgement or acknowledgement-PDU or PDU or ADS-noncompliance-
noncompliance notification) ADS-noncompliance- notification-PDU
notification-PDU EC-A-ACTIVE
EC-A-ACTIVE
ADS-event-contract rsp (negative Not permitted Send ADS-negative- Not permitted Send ADS-negative-acknowledgement-
acknowldegement) acknowledgement-PDU PDU
EC-A-IDLE EC-A-ACTIVE
ADS-report req (with positive Not permitted Send ADS-event-report-PDU Not permitted Send ADS-event-report-PDU
acknowledgement) EC-A-ACTIVE EC-A-ACTIVE
(event contract)
ADS-report req Not permitted Not permitted Send ADS-event-report-PDU Not permitted
(event contract) EC-A-ACTIVE
Requests from other modules
Requests to stop operation EC-A-IDLE EC-A-IDLE EC-A-IDLE EC-A-IDLE
ADS Ground PDUs
ADS-event-contract-PDU ADS-event-contract | request AB to abort ADS-event-contract ind request AB to abort
ind EC-A-ACTIVE-PENDING
EC-A-PENDING
ADS-cancel-PDU request AB to abort | request AB to abort ADS-cancel ind request AB to abort
(event contract) Send ADS-positive-
acknowledgement
EC-A-IDLE
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Table 2.2.1.5-69: ADS-periodic-contract ground based statetable

Sate = PC-G-IDLE PC-G-START-PENDING | PC-G-ACTIVE PC-G-PENDING PC-G-CANCEL
Event / (Initial State)
Primitive Requests and Responses
ADS-periodic-contract | Send ADS-periodic-contract - | Not permitted If emergency=FALSE then Not permitted Not permitted
req PDU Stop t-PC-2
Start t-PC-1 Send ADS-periodic-contract -PDU
PC-G-START-PENDING Start t-PC-1
PC-G-PENDING
ADS-cancel req Not permitted Not permitted Stop t-PC-2 Not permitted Not permitted
Send ADS-cancel-PDU
Start t-PC-3
PC-G-CANCEL
ADS Aircraft PDUs
ADS-periodic-report- request AB to abort Stop t-PC-1 request AB to abort Stop t-PC-1 request AB to abort
PDU ADS-report ind ADS-report ind
(with positive If emergency=FALSE If emergency=
acknowledgement) then FALSE then
Start t-PC-2 Start t-PC-2
PC-G-ACTIVE PC-G-ACTIVE
ADS-periodic-report- request AB to abort request AB to abort If emergency=FALSE then ADS-report ind ADS-report ind
PDU Stop t-PC-2 PC-G-PENDING PC-G-CANCEL
(with no positive ADS-report ind
acknowledgement) If emergency=FALSE then
Start t-PC-2
PC-G-ACTIVE
ADS-positive- request AB to abort stop t-PC-1 request AB to abort stop t-PC-1 request AB to abort
acknowledgement- ADS-periodic-contract ADS-periodic-
PDU (periodic- cnf contract cnf
contract) If emergency=FALSE If emergency=
then FALSE then
Start t-PC-2 Start t-PC-2
PC-G-ACTIVE PC-G-ACTIVE
ADS-positive- request AB to abort request AB to abort request AB to abort request AB toabort | Stop t-PC-3
acknowledgement- ADS-cancel-contract
PDU (cancel-contract cnf
- periodic) PC-G-IDLE
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State = PC-G-IDLE PC-G-START-PENDING | PC-G-ACTIVE PC-G-PENDING PC-G-CANCEL
Event / (Initial State)
ADS-negative- request AB to abort stop t-PC-1 request AB to abort stop t-PC-1 request AB to abort
acknowledgement- ADS-periodic-contract ADS-periodic-
PDU (periodic- cnf contract cnf
contract) PC-G-IDLE If emergency=
FALSE then
Start t-PC-2
PC-G-ACTIVE
ADS-noncompliance- request AB to abort stop t-PC-1 request AB to abort stop t-PC-1 request AB to abort
notification-PDU ADS-periodic-contract ADS-periodic-
cnf contract cnf
If emergency=FALSE If emergency=
then FALSE then
Start t-PC-2 Start t-PC-2
PC-G-ACTIVE PC-G-ACTIVE
Requests from other modules
Request to stop set emergency=FALSE stop t-PC-1 If emergency=FALSE then stop t-PC-1 stop t-PC-3
operation PC-G-IDLE set emergency=FALSE stop t-PC-2 set emergency= set emergency=FALSE
PC-G-IDLE set emergency=FALSE FALSE PC-G-IDLE
PC-G-IDLE PC-G-IDLE
Request to suspend set emergency=TRUE set emergency=TRUE set emergency=TRUE set set emergency=TRUE
periodic contract stop t-PC-2 emergency=TRUE
Request to reinstate set emergency=FALSE set emergency=FALSE set emergency=FALSE set emergency= set emergency=FALSE
periodic contract start t-PC-2 FALSE
Timer expiry
t-PC-1 cannot occur request AB to abort cannot occur request AB to abort | cannot occur
t-PC-2 cannot occur cannot occur request AB to abort cannot occur cannot occur
t-PC-3 cannot occur cannot occur cannot occur cannot occur request AB to abort
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Table2.2.1.5-70: ADS air PC module state table

Sate = PC-A-IDLE PC-A-PENDING PC-A-ACTIVE PC-A-ACTIVE-PENDING
(Initial State)
Event /
Primitive Requests and Responses
ADS-periodic-contract rsp Not permitted Send ADS-positive- Not permitted Send ADS-positive-
(positive acknowledgement acknowledgement-PDU or ADS- acknowledgement-PDU or
or noncompliance noncompliance-notification-PDU ADS-noncompliance-
notification) PC-A-ACTIVE notification-PDU
PC-A-ACTIVE

ADS-periodic-contract rsp Not permitted Send ADS-negative- Not permitted Send ADS-negative-
(negative acknowledgement) acknowledgement-PDU acknowledgement-PDU

PC-A-IDLE PC-A-ACTIVE
ADS-report req - with Not permitted Send ADS-periodic-report-PDU Not permitted Send ADS-periodic-report-PDU
positive acknowledgement PC-A-ACTIVE PC-A-ACTIVE
(periodic contract)
ADS-report req Not permitted Not permitted Send ADS-periodic-report-PDU Not permitted
(periodic contract) PC-A-ACTIVE
Requests from other modules
Requests to stop operation PC-A-IDLE PC-A-IDLE PC-A-IDLE PC-A-IDLE
ADS uplink PDUs
ADS-periodic-contract-PDU ADS-periodic-contract ind request AB to abort ADS-periodic-contract ind request AB to abort

PC-A-PENDING PC-A-ACTIVE-PENDING
ADS-cancel-PDU request AB to abort request AB to abort ADS-cancd ind request AB to abort
(periodic contract) Send ADS-positive-
acknowledgement
PC-A-IDLE
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Table2.2.1.5-71: ADS ground EM module state table

Sate = EM-G-IDLE EM-G-ACTIVE EM-G-MODIFY
Event /
Primitive Requests and Responses
ADS-modify-emergency-contract Not permitted Stop t-EM-1 Not permitted
req Send ADS-modify-emergency-contract-
PDU
Start t-EM-2
EM-G-MODIFY
ADS Aircraft PDUs
ADS-emergency-report-PDU request AB to abort request AB to abort Stop t-EM-2
(with positive acknowledgement) ADS-emergency-report ind
Start t-EM-1
EM-G-ACTIVE
ADS-emergency-report-PDU Suspend periodic contract Stop t-EM-1 ADS-emergency-report ind
ADS-emergency-report ind ADS-emergency-report ind EM-G-MODIFY
Start t-EM-1 Start t-EM-1
EM-G-ACTIVE EM-G-ACTIVE
ADS-cancel-emergency-PDU request AB to abort Stop t-EM-1 Stop t-EM-2
ADS-cancel-emergency ind ADS-cancel-emergency ind
Send ADS-cancel-emergency- Send ADS-cancel-emergency-
acknowledgement-PDU acknowledgement-PDU
Re-instate periodic contracts Re-instate periodic contracts
EM-G-IDLE EM-G-IDLE
ADS-negative-acknowledgement- request AB to abort request AB to abort Stop t-EM-2
PDU (modify-emergency-contract) ADS-modify-emergency-contract cnf
Start t-EM-1
EM-G-ACTIVE
Requests from other modules
Requests to stop operation EM-G-IDLE stop t-EM-1 stop t-EM-2
EM-G-IDLE EM-G-IDLE
Timer expiry
t-EM-1 cannot occur request AB to abort cannot occur
t-EM-2 cannot occur cannot occur request AB to abort
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Table2.2.1.5-72: ADS air EM module state table

Sate = EM-A-IDLE EM-A-ACTIVE EM-A-MODIFY EM-A-CANCEL
Event /
Primitive Requests and Responses
ADS-emergency-report req Send ADS-emergency-report- Send ADS-emergency-report- Not permitted Not permitted
PDU PDU
EM-A-ACTIVE EM-A-ACTIVE

ADS-emergency-report req Not permitted Not permitted Send ADS-emergency-report-PDU Not permitted
(with positive EM-A-ACTIVE
acknowledgement)
ADS-cancel-emergency req Not permitted Send ADS-cancel-emergency- Not permitted Not permitted

PDU

Start t-EM-3

EM-A-CANCEL
ADS-modify-emergency- Not permitted Not permitted Send ADS-negative- Not permitted
contract rsp acknowledgement-PDU

EM-A-ACTIVE

ADS Ground PDUs
ADS-cancel-emergency- request AB to abort request AB to abort request AB to abort Stop t-EM-3
acknowledgement-PDU EM-A-IDLE
ADS-modify-emergency- request AB to abort ADS-modify-emergency-contract | request AB to abort EM-A-CANCEL
contract-PDU ind

EM-A-MODIFY
Requests from other modules
Requests to stop operation EM-A-IDLE EM-A-IDLE EM-A-IDLE stop t-EM-3

EM-A-IDLE

Timer expiry
t-EM-3 cannot occur cannot occur cannot occur request AB to abort
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Table2.2.1.5-73: Ground ADS LI module statetable

Sate = LI-G-IDLE LI-G-START LI-G-ACTIVE LI-G-END
Event / (Initial State)
Data and requests passed from other modules
ADS-demand-contract-request-PDU, ADS-event- D-START req Not permitted D-DATA req Not permitted
contract-request-PDU, or ADS-periodic-contract- LI-G-START LI-G-ACTIVE
request-PDU,
ADS-cancel-all-contracts req Not permitted Not permitted start t-LI-1 Not permitted
D-END req
LI-G-END
ADS-cancel-contract-PDU, ADS-modify-emergency- Not permitted Not permitted D-DATA req LI-G-END
contract-PDU or ADS-cancel-emergency- [1]
acknowledgement-PDU
ADS-provider-abort-PDU LI-G-IDLE D-ABORT req D-ABORT req D-ABORT req
LI-G-IDLE LI-G-IDLE LI-G-IDLE
ADS-forward-contract-response-PDU Not permitted Not permitted Not permitted Not permitted
Primitive Indications and Confirmations
D-START ind pass user data to cannot occur cannot occur cannot occur
appropriate module
LI-G-START-R
D-START cnf cannot occur pass user datato cannot occur cannot occur
appropriate module
(1
D-DATA ind cannot occur cannot occur pass user datato pass user data to
appropriate module appropriate module
[1] LI-G-END
D-END-ind cannot occur cannot occur if ADS-end-forward- cannot occur
service-PDU, passto HI
module
D-END rsp
LI-G-IDLE
D-END cnf cannot occur cannot occur cannot occur stop t-LI-1
ADS-cancel-all-contracts
cnf
LI-G-IDLE
D-ABORT ind or D-P-ABORT ind cannot occur passto AB module passto AB module passto AB module
LI-G-IDLE LI-G-IDLE LI-G-IDLE

Timer expiry
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[ L2 | cannot occur cannot occur cannot occur | request AB to abort

[1] If DC, EC, PC, and EM modules are al in their idle state then

Invoke D-END req with no user data

LI-G-END

else

LI-G-ACTIVE

Table2.2.1.5-74: Air ADSLI module statetable

Sate — LI-A-IDLE LI-A-START LI-A-ACTIVE
Event / (Initial State)
Data and requests passed from other modules
ADS-demand-report-PDU, ADS-negative- Not permitted D-START rsp D-DATA req
acknowledgement-PDU, ADS-event-report-PDU, ADS- LI-A-ACTIVE LI-A-ACTIVE
periodic-report-PDU, ADS-positive-acknowledgement-
PDU, ADS-noncompliance-notification-PDU
ADS-cancel-emergency-PDU , ADS-emergency-report- Not permitted Not permitted D-DATA req
PDU LI-A-ACTIVE

Primitive Indications and Confirmations

D-START ind pass to appropriate module cannot occur cannot occur
LI-A-START

D-DATA ind cannot occur cannot occur pass user data to appropriate module
LI-A-ACTIVE

D-END ind cannot occur cannot occur if ADS-cancel-all-contracts-PDU,
pass to HI module
D-END rsp
LI-A-IDLE

D-ABORT ind or D-P-ABORT ind cannot occur pass to AB module passto AB module

LI-A-IDLE LI-A-IDLE

Z6T1-11
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2.2.1.6 Communication Requirements
2.2.1.6.1 Encoding Rules

2216.11 The ADSapplicationshall use PER asdefinedin | SO/IEC 8825-2, usingtheBasic Unaligned
variant to encode/decode the ASN.1 message structure and content specified in 2.2.1.4.

2.2.1.6.2 Dialogue Service Requirements
2216.2.1 Primitive Requirements
2216211 Wheredialogueserviceprimitives,thatisD-START, D-END, D-ABORT, D-P-ABORT and
D-DATA aredescribed asbeinginvokedin2.2.1.5, the ADS-ground-A SE andthe ADS-air-A SE shall exhibit
external behaviour consistent with the dialogue service, as described in 4.2, having been implemented and
its primitives invoked.

22.16.2.2 Quality of Service Requirements

22.1.6.22.1 Theapplication service priority for ADS shall have the abstract value of “high priority flight
safety messages”.

2.2.1.6.2.2.2 The RER quality of service parameter of the D-START request shall be set to the abstract
value of “low”.

2.2.1.6.2.2.3 The ADS-ASE shall map the class of communication service abstract values to the ATSC
routing class abstract value part of the D-START QOS parameter as presented in Table 2.2.1.6-1.

Table2.2.1.6-1. Mapping between class of communication and routing class abstract values

Class of Communication Abstract Value Routing Class Abstract Value

A Traffic follows Class A ATSC route(s)
Traffic follows Class B ATSC route(s)
Traffic follows Class C ATSC route(s)
Traffic follows Class D ATSC route(s)
Traffic follows Class E ATSC route(s)
Traffic follows Class F ATSC route(s)
Traffic follows Class G ATSC route(s)
Traffic follows Class H ATSC route(s)

IT(O|MMmMO(O|®m

Note.— ATSC values are defined in 1.3.
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2.2.1.7 ADS User Requirements
2.2.1.7.1 General
221711 Genera Requirements

2217111 TheADS-ground-user shall only establish ademand contract, an event contract or aperiodic
contract with an ADS-air-user.

2217112 TheADS-air-user shal invoke ADS-report requestsonly at therate specified and containing
only the information required to meet the contract as specified in 2.2.1.7.

221712 Genera Parameter Requirements

Note 1.— When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request,
ADS-periodic-contract request or ADS-forward-contract request and requires a particular class of
communication service, it provides the class of communication service parameter.

Note 2.— When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request,
ADS-periodic-contract request or ADS-forward-contract request, and does not provide the class of
communications service parameter, this indicates no routing preference.

Note 3.— When an ADS-ground-user specifies the class of communications service parameter and there is
an ADS contract in place, the parameter is ignored.

2217121 When providingtheair speed (as part of the air vector parameter), the ADS-air-user shall:
a) if available, provide Mach number,
b) if available, provide indicated air speed, or
C) if available, provide both Mach number and indicated air speed.

221.7.13 Timing Requirements

2217131 Recommendation.—When an ADS-air-user or ADS-ground-user receives an indication
that requires a response, it should invoke the response within 0.5 seconds.

22.1.7.1.32 Recommendation— When a periodic contract or an emergency contract isin place, the
ADS-air-user should invoke ADS-report request or ADS-emergency report request (as described below)
within 0.5 second of the reporting interval as measured from the sending of the previous report.
221714 Error Handling Requirements

2.2.1.7.1.41 If the ADS-air-user or ADS-ground-user has an unrecoverable system error, then it shall:

a) cease the operation of all contracts with peer system(s) which are effected by the
error, and
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b) for each effected peer system, invoke ADS-user-abort request.

2217142 |ftheADSuserreceivesan ADS-user-abortindicationor an ADS-provider-abort indication,
then it shall cease operation of all ADS contracts with the peer system to which the indication isrelated.

221715 Miscellaneous Air User Requirements

22.1.7.151 With the permissible exception of ADS-user-abort and ADS-provider-abort, the ADS-air-
user shall respond to indications and confirmations in the order in which they are received.

2217152 TheADS-air-user shall be capable of supporting contractsfrom at least four different ATC
ground systems at the same time.

Note.— The ADS-air-user may use the class of communications service indicated in the D-START indication
quality of service parameter value in order to determine if the ground systems is an ATC ground system.
How the ADS-air-user finds out what class of communications service parameter value is used is a local
matter.

2217153 IftheADS-air-user receivesan ADS-demand-contract indication, or an ADS-event-contract
indication or an ADS-periodic-contract indication which exceedsits capacity for supporting ground systems,
then it shall:

a) rej ect the contract with the reply parameter set to negative acknowledgement

b) set the reason element of negative acknowledgemetd maximum-capacity-
exceededhnd

C) include the set of ICAO facility designations of all the ground systems with which

it has contracts in the maximum-capacity-exceeddément.

221.7.154 If the ICAO facility designation parameter is provided in an ADS-demand-contract
indication, an ADS-event-contract indication or an ADS-periodic-contract indication, and if this ICAO
facility designation is equal to the ICAQO facility designations of any other ground system with which the
aircraft has one or more contracts, the ADS-air-user shall invoke ADS-user-abort in place of the normal
response.

Note.— The intention is that the new connection will be aborted; the existing connection and all the contracts
on it will be retained.

22.1.7.155 If, after acceptingacontract, the ADS-air-user isunableto providetheinformation required,
either because it is unavailable, invalid or because its validity is uncertain, then:

a) if the information forms part of position, timestamp or FOM, then:

1) the ADS-air-user shall continue to send ADS reports as required with the
FOM set to “0"; and

2) if all of the information is again found to be valid and available, the FOM
shall be reset to its actual value, and
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b) if the information is the aircraft-address, the ADS-air-user shal omit the
aircraft-address from any ADS-reports or ADS-emergency-reports that require it,
and

C) if the information is part of the projected-profile, the ADS-air-user shall omit the

projected-profile from any ADS-reports that require it, and

d) if the information is part of the ground-vector, the ADS-air-user shall omit the
ground-vector fromany ADS-reportsor ADS-emergency-reportsthat requireit, and

€ if theinformationispart of theair-vector, the ADS-air-user shall omit theair-vector
from any ADS-reports that require it, and

f) if the information is part of the weather, the ADS-air-user shall omit the weather
from any ADS-reports that require it, and

0) if theinformation is part of the short-term-intent, the ADS-air-user shall omit the
short-term-intent from any ADS-reports that requireit, and

h) if theinformation is part of the extended-projected-profile, the ADS-air-user shall
omit the extended-projected-profile from any ADS-reports that require it.

Note 1.— If information is not available for more than one optional field, then both are omitted.

Note 2.— The ADS-air-user must be able to detect when information becomes unavailable. The ADS-air-user
must be able to detect if the information is invalid, or its validity is uncertain.

Note 3.— The ADS-ground-user will know what information is expected in any ADS-report or
ADS-emergency-report. It is therefore able to tell when the information is unavailable or possibly invalid.

221.7.16 Miscellaneous Ground User Requirements

221.7.16.1 With the permissible exception of ADS-user-abort and ADS-provider-abort, the ADS-
ground-user shall respond to indications and confirmations in the order in which they are received.

Note.— The ADS-ground-user checks the contents of the ADS reports received, for conformance to the
contracts in place, and flags any non-conformance.

2.2.1.7.2 Establishment and operation of a Demand Contract

Note 1.— 2.2.1.7.2 details the actions taken by the ADS-ground-user and the ADS-air-user in the
establishment and operation of a demand contract.

Note 2.— When the ADS-ground-user reggiito establish a demand contract with the ADS-air-user, it
invokes ADS-demand-contract request.
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221721 When the ADS-air-user receives an ADS-demand-contract indication, and is not able to
accept the contract, the ADS-air-user shall invoke an ADS-demand-contract response with the reply
parameter set to negative-acknowl edgement, and the reason parameter set to the value indicating the reason
that it cannot accept the contract.

221722 Whenthe ADS-air-user receivesan ADS-demand-contractindication, anditisableto accept
the contract in full, the ADS-air-user shall invoke an ADS-report request including a positive
acknowledgement parameter.

221723 Whenthe ADS-air-user receivesan ADS-demand-contract indication, anditisableto accept
the contract, but is not able to supply all the requested information,

2217231 theADS-air-user shall:

a) invoke ADS-demand-contract response, with the reply parameter set to
noncompliance-notification, and the demand-ncn parameter el ement containing an
indication of the reports that were requested but cannot be provided, and

b) invoke ADS-report reguest containing the information that it is able to send, with
the positive acknowl edgement parameter absent.

221.7.232 Recommendation.—the ADS-air-user should invoke ADS-report request containing the
informationthat it isableto send, with the positive acknowl edgement parameter absent, within 0.5 seconds.

221.7.24 Forming the ADS-report request
2217241 Subject to the restrictions stated in 2.2.1.7.1.5.5, the ADS-air-user invokes ADS-report
request in response to an ADS-demand-contract, and only when requested in the ADS-demand-contract
indication and not indicated as being unavailable in an ADS-demand-contract response (where the reply
parameter was set to noncompliance-notification), then the ADS-air-user shall form the report details
parameter with the following information:

a) aircraft address,

b) projected-profile,

C) ground-vector,

d) air-vector,

€) weather,

f) short-ter m-intent, and

0) extended-projected-profile.

22.1.7.242 When short-term-intent is provided it shall cover the time period indicated in short-term+
intent.
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22.1.7.24.3 When number-of-way-points was provided in the ADS-demand-contract indication, and
extended-proj ected-profileisprovidedinthesubsequent ADS-report request, the extended-pr oj ected-pr ofile
shall cover the number of way pointsindicated in number-of-way-points or the number of way points stored
in the avionics, which ever isthe lesser.

22.1.7.2.4.4 When time-interval was provided in the ADS-demand-contract indication, and extended-
projected-profile is provided in the subsequent ADS-report request, the extended-pr ojected-profile shall
cover the time interval indicated in time-interval or the time interval covered by way points stored in the
avionics, which ever isthe lesser.

221725 Whenthe ADS-air-user invokesADS-report request inresponseto an ADS-demand-contract
indication, the contract type parameter shall be set to demand-contract, and the event type parameter not
provided.

2.2.1.7.3 Establishment and operation of an Event Contract

Note 1.— 2.2.1.7.3 details the actions taken by the ADS-ground-user and the ADS-air-user in the
establishment and operation of a event contract.

Note 2.— When the ADS-ground-user requires to establish an event contract with the ADS-air-user, it
invokes ADS-event-contract request.

221731 When invoking the ADS-event-contract request, the ADS-ground-user shall specify at least
one event type.

22.173.2 When the ADS-air-user receives an ADS-event-contract indication, and it is not able to
accept the contract, then the ADS-air-user shall invoke an ADS-event-contract response with the reply
parameter set to negative-acknowledgemeantd reasonset to the value indicating the reason that it cannot
accept the contract.

Note.— In the event of the new event contract not being accepted, any existing event contract will remain
in place.

2.2.1.7.3.3 When the ADS-air-user receives an ADS-event-contract indication, and it is able to accept
the contract in full, the ADS-air-user shall:

a) if the terms of the contract require an ADS-report as baseline information, and the
ADS-air-user is able to invoke an ADS-report request within 0.5 seconds, then
invoke an ADS-report request including apositive acknowledgemepdrameter, or

b) if the terms of the contract do not require an ADS-report as baseline information,
or the ADS-air-user isnot abletoinvoke an ADS-report request within 0.5 seconds,
then invoke ADS-event-contract response with reply set to positive
acknowledgement

221734 When the ADS-air-user receives an ADS-event-contract indication, and it is able partially
tofulfill the contract, becauseit isnot able to detect some of the eventsin the contract, thenthe ADS-air-user
shall invoke ADS-event-contract response with the reply parameter set to noncompliance-notificatigrand
the event-ncrelement set to the events that cannot be complied with.
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221735 If the ADS-air-user accepts the event contract with a noncompliance-natification, or with
a positive-acknowl edgement (either in an ADS-event-contract response or an ADS-report request) then the
ADS-air-user shall:

a) cancel any other event contract with that ground system, and

b) if oneor more of thefollowing event typesarein the ADS-event-contract indication
and not present in the noncompliance notification if sent, then invoke ADS-report
request with the contract type set to event-report, the event-type set to baseline, and
air-vector and ground-vector included in the report details parameter:

1) air-speed-change,
2) ground-speed-change,
3) heading-change,
4) track-angle-change and/or
5) level-change.
Note.— This provides a baseline reference against which possible deviations are compared.

2217351 Subjecttotherestrictionsstatedin2.2.1.7.1.5.5, when lateral-deviation-changis provided
in the ADS-event-contract contract detailgparameter, and not indicated in the noncompliance notification
if sent, then for the duration of the event contract, only while the lateral deviation of the aircraft relative to
the active route of flight is more than the value of lateral-deviation-changehe ADS-air-user shall invoke
ADS-report requests at arate of once every 60 seconds, including theground-vectorelement in the report
detailsparameter.

22.1.7.352 Subjecttotherestrictionsstated in 2.2.1.7.1.5.5, when vertical-rate-changés provided in
the ADS-event-contract contract detailgparameter with a zero or positive value, and not indicated in the
noncompliance notification if sent, then for the duration of the event contract, only when the aircraft' srate
of climbisgreater thanthevalue of vertical-rate-changghe ADS-air-user shall invoke ADS-report requests
at arate of once every 60 seconds, including the ground-vectoelement in the report detailsparameter.

22.1.7.353 Subjecttotherestrictions stated in 2.2.1.7.1.5.5, when vertical-rate-changés provided in

the ADS-event-contract contract detailsparameter with a negative value, and not indicated in the

noncompliance notification if sent, then for the duration of the event contract, only when the aircraft’srate

of descent is greater than the absolute value of vertical-rate-changgethe ADS-air-user shall invoke ADS

report requests at arate of once every 60 seconds, including theground-vectoelement in the report details
parameter.

22.1.7.354  Subject to the restrictions stated in 2.2.1.7.1.5.5, when level thresholds provided in the
ADS-event-contract contract detailgparameter, and not indicated in the noncompliance notification if sent,
then for the duration of the event contract, only when the aircraft’s level is greater than the value of ceiling,
or lessthan the value of floor, the ADS-air-user shall invoke ADS-report requests at arate of once every 60
seconds, including the ground-vectoielement in the report detailsparameter.
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22.1.7.355 Subjecttotherestrictionsstatedin 2.2.1.7.1.5.5, when way-point-changeis provided in the
ADS-event-contract contract details parameter, and not indicated in the noncompliance notification if sent,
then for the duration of the event contract, whenever the aircraft’s next way-point changes, the ADS-air-user
shall invoke ADS-report request, including the projected-profile element in the report details parameter.

221.7.356 Subjecttotherestrictionsstatedin2.2.1.7.1.5.5, when fom-changeis providedinthe ADS
event-contract contract detail s parameter, then for the duration of the event contract, whenever theaircraft’s
navigational accuracy, navigational system redundancy or airborne collision avoidance system (ACAYS)
availability changes, the ADS-air-user shall invoke ADS-report request.

2.2.1.7.35.7 Subject totherestrictions stated in 2.2.1.7.1.5.5, when extended-pr ojected-pr ofile-change
is provided in the ADS-event-contract contract details parameter, and contains the time-interval element,
and is not indicated in the noncompliance notification if sent, then for the duration of the event contract,
whenever one or more way-points on the active route of flight within thetime-interval as measured fromthe
current time changes, the ADS-air-user shall invoke ADS-report request including the extended-proj ected-
profile element contai ning way-points covering the time-interval from the current time, or thetimeinterval
stored in the avionics, which ever is the lesser timer interval, in the ADS-report request report details
parameter.

2.2.1.7.35.8 Subjecttotherestrictions stated in 2.2.1.7.1.5.5, when extended-pr ojected-pr ofile-change
is provided in the ADS-event-contract contract details parameter, and contains the number -of-way-points
element, and is not indicated in the noncompliance natification if sent, then for the duration of the event
contract, whenever one or more way-points on the active route of flight that are in the next number-of-way-
points, the ADS-air-user shall invoke ADS-report request including the extended-pr ojected-profile element
containing the next number -of-way-points or the number of way points stored in the avionics, which ever is
the lesser.

22.1.7.359 Subjecttotherestrictionsstatedin 2.2.1.7.1.5.5, when air-speed-change is provided in the
ADS-event-contract in the contract detail sparameter, and is not indicated in the noncompliance notification
if sent, then for the duration of the event contract, whenever the absol ute value of the difference between the
aircraft’s airspeed and the airspeed transmitted in the most recent ADS-report request that contained an air-
vector element, isgreater than or equal to the value of air-speed-change, then the ADS-air-user shall invoke
ADS-report request including the air-vector element in the report details parameter.

2.2.1.7.35.10 Subjecttotherestrictionsstatedin2.2.1.7.1.5.5, when ground-speed-changeisprovided in
the ADS-event-contract in the contract details parameter, and is not indicated in the noncompliance
notification if sent, then for the duration of the event contract, whenever the absolute value of the difference
between the aircraft’s ground speed and the ground speed transmitted in the most recent ADS-report request
that contained a ground-vector element is greater than or equal to the value of ground-speed-change, then
the ADS-air-user shall invoke ADS-report request including the ground-vector element in thereport details
parameter.

2.2.1.7.35.11 Subject to therestrictions stated in 2.2.1.7.1.5.5, when track-angle-change is provided in
the ADS-event-contract in the contract details parameter, and is not indicated in the noncompliance
notification if sent, then for the duration of the event contract, whenever the absolute value of the difference
between the aircraft’strack angle and the track angle transmitted in the most recent ADS-report request that
contained a ground-vector element, is greater than or equal to the value of track-angle-change, then the
ADS-air-user shall invoke ADS-report request including the ground-vector element in the report details
parameter.
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2.2.1.7.35.12 Subjecttotherestrictionsstatedin2.2.1.7.1.5.5, when level-changeisprovidedinthe ADS
event-contract in the contract details parameter, and is not indicated in the noncompliance notification if
sent, then for the duration of the event contract, whenever the absolute value of the difference between the
aircraft’s level and the level transmitted in the most recent ADS-report request, is greater than or equal to
the value of level-change, then the ADS-air-user shall invoke ADS-report request including the ground-
vector element in the report details parameter.

2.2.1.7.35.13 Subject to the restrictions stated in 2.2.1.7.1.5.5, when heading-change is provided in the
ADS-event-contract contract details parameter, and not indicated in the noncompliance notification if sent,

then for the duration of the event contract, whenever the aircraft’'s heading differs negatively or positively
from the value transmitted in the previous ADS report containing an air-vector element by an amount
exceeding the value of theeading-change element specified in the event contract request, then the
ADS-air-user shall invoke ADS-report request including devector element in thereport details
parameter.

2.2.1.7.3.5.14 If the ability of the aircraft to detect the occurrence of events changes during the event
contract to the extent that it may effect the ability of the aircraft to meet the terms of the event contract, the
ADS-air-user shall invoke ADS-report request includingahility-to-detect-events-impaired element in the

report details parameter.

Note 1.— If more than one of the events described above occurs at the same time, the ADS-air-user invokes
separate ADS-report requests as described above, for each event independently (i.e. the same report cannot
be used to report on more than one event, even if the same information is being transmitted.)

Note 2.— Apart from circumstances detailed in 2.2.1.7.3.3, the positive acknowledgement parameter is not
present in any ADS-report request made in response to an ADS-event-contract indication.

221736 When the ADS-air-user invokes ADS-report request in response to an ADS-event-contract
indication, the contract typeparameter shall be set to event-contract

221737 When the ADS-air-user invokes ADS-report request in response to an ADS-event-contract
indication, the event typgarameter shall be set to indicate the type of event in the contract that this report
isin responseto, or to indicate a baseline report.

2.2.1.7.4 Establishment and operation of a Periodic Contract

Note 1.— 2.2.1.7.4 details the actions taken by the ADS-ground-user and the ADS-air-user in the
establishment and operation of a periodic contract while no emergency contract exists.

Note 2.— When the ADS-ground-user requires to establish a periodic contract with the ADS-air-user it
invokes ADS-periodic-contract request.

221.74.1 When the ADS-air-user receives an ADS-periodic-contract indication, and it is not able to
accept the contract, then the ADS-air-user shall invoke an ADS-periodic-contract response with the reply
parameter set to negative-acknowledgemaeantd reasonset to the value indicating the reason that it cannot
accept the contract.

Note.— In the event of the new contract not being accepted, any existing contract will remain in place
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221742 Whenthe ADS-air-user receivesan ADS-periodic-contract indication, andit isableto accept
the contract in full, then:

2217421 If the ADSair-user is able to send the first ADS-report request of the contract within 0.5
seconds, thenthe ADS-air-user shall invokethefirst ADS-report request of the contract, including apositive
acknowledgement parameter.

2217422 IftheADS-air-userisnot ableto send thefirst ADS-report request of the contract within 0.5
seconds, then:

2.21.7.4.22.1 The ADS-air-user shal:

a) invoke ADS-periodic-contract response with the reply parameter set to positive
acknowledgement, and

b) if no emergency contract exists, send the first ADS-report request of the contract.
2.2.1.7.4.2.2.2 Recommendation.—The ADS-air-user should:

a) invoke ADS-periodic-contract response with the reply parameter set to positive
acknowledgement within 0.5 seconds, and

b) if no emergency contract exists, send the first ADS-report request of the contract
within 30 seconds from the receipt of the ADS-periodic-contract request.

221743 Whenthe ADS-air-user receivesan ADS-periodic-contract indication, anditisableto supply
some of the information required in the contract, but is not able generate all the report elements, or it is not
ableto meet the requested reporting rate, or both, then the ADS-air-user shall invoke ADS-periodic-contract
response with the reply parameter set to noncompliance-notification, and with periodic-ncn set to indicate
the reports that cannot be generated and/or that the reporting rate cannot be met.

221744 If the ADS-air-user accepts the periodic contract with an ADS-periodic-contract response
withthe Reply parameter val ue set to noncompliance-notification, or positive-acknowledgement, or theADS-
air-user accepts the periodic contract with an ADS-report with the Positive acknowledgement parameter
present then:

2217441 TheADS-air-user shall cancel any periodic contract in force with the ground system.

221.7.44.2 If the ADS-air-user accepted the contract with anoncompliance-notification that indicated
that the reporting rate could not be met, then the ADS-air-user shall set the reporting rate to be 60 seconds.

2217443 If the ADSair-user accepted the contract by a means other than a noncompliance-
notification that indicated that the reporting rate could not be met, then the ADS-air-user shall set the
reporting rateto bethereporting-interval fromthe contract detailsparameter of the ADS-periodic-contract
indication.

2217444 TheADS-air-user shall invoke ADS-report requests at the reporting rate, until suchtime as
the contract is cancelled, or suspended due to an emergency.
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Note.— If an emergency contract is already in place, the periodic contract will be immediately suspended
due to the provisions stated in 2.2.1.7.

2217445 Subject to the restrictions stated in 2.2.1.7.1.5.5, the ADS-air-user invokes ADS-report
request in response to a ADS-periodic-contract indication, then, for each row in Table 2.2.1.7-1 :

a) if the modulus is present in the contract detailsparameter of the ADS-periodic-
contract indication;

b) if the ADS-air-user did not accept the contract by means of a noncompliance-
notificationthat indicated that it is not able to generate that report element; and

C) if the number of ADS-report requests already invoked in response to this contract
isexactly divisible by the value of the modulus parameter.

then the ADS-air-user shall include thereport detailselement asindicated in Table 2.2.1.7-1.

Table2.2.1.7-1: Inclusion of optional report detailsin ADS-reports

Modulusin the Contract Details Parameter ADS-report Report Details Element
aircraft address modulus aircraft address

proj ected-profile-modulus proj ected-profile
ground-vector-modulus ground-vector

air-vector-modulus air-vector

weather-modulus weather

short-term-intent-modulus short-term-intent

extended-proj ected-profile-modulus extended-proj ected-profile

Note 1.— For example, if aircraft address has the value 2 and ground-vector-modulus has the value 3, then
the aircraft address element will be included in the 1st, 3rd, 5th, 7th etc. ADS-reports, and the ground-vector
will be included in the 1st, 4th, 7th, 10th etc. ADS-reports.

Note 2.— Paosition, time-stamp and fom will always be included in every ADS-report.

2217446 When short-term-intent is included in thereport detailsparameter of an ADS-report, the
ADS-air-user shall insert a value that covers way points and estimated times of arrival for the following
intent-projection-timeas measured from the timestamp on the ADS-report.

221.74.47 Whennumber-of-way-pointwasprovidedintheextended-projected-profile-modulofthe
ADS-periodic-contract indication, and extended-projected-profile provided in the subsequent ADS-report
request, the extended-projected-profilhall cover the number of way points indicated in number-of-way-
pointsor the number of way points stored in the avionics, which ever isthe lesser.
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22.1.74.48 When time-interval was provided in the extended-pr ojected-profile-modulus of the ADS
periodic-contract indication, and extended-projected-profile is provided in the subsequent ADS-report
request, the extended-projected-profile shall cover the time interval indicated in time-interval or the time
interval covered by way points stored in the avionics, which ever isthe lesser.

221.7.4.49 Whenthe ADS-air-userinvokesADS-report request inresponseto an AD S-periodic-contract
indication, the contract type parameter shall be set to periodic-contract.

Note 1.— Apart from circumstances detailed in 2.2.1.7.4.2.1, the positive acknowledgement parameter is not
present in the ADS-report request.

Note 2.— When the ADS-air-user invokes ADS-report request in response to an ADS-periodic-contract
indication, the event type parameter is not be included in the ADS-report request.

2.2.1.7.5 Ground Cancellation of Contracts

Note 1.— 2.2.1.7.5 details the actions taken by the AD&adruser and the ADS-air-user in the
cancellation of contracts.

Note 2.— When an ADS-ground-user requires to cancel an event contract or a periodic contract, then it
either invokes ADS-cancel request with the contract type parameter set to event-contract or periodic-
contract respectively. When an ADS-ground-user requires to cancel all contracts with the aircraft it invokes
ADS-cancel-all-contracts request

221751 If the ADS-air-user receives an ADS-cancel-contract with contract typeparameter set to
event-contragtthe ADS-air-user shall cancel any event contract with that ground system.

221752 If the ADS-air-user receives an ADS-cancel-contract with contract typeparameter set to
periodic-contractthe ADS-air-user shall cancel any periodic contract with that ground system.

221753 When the ADS-air-user receives an ADS-cancel-all-contractsindication, it shall cancel al
contracts (event, periodic and emergency) with that ground system.

Note.— There is no provision for cancellation of demand contracts.
2.2.1.7.6 Establishment and Operation of Emergency Contracts

Note 1.— 2.2.1.7.6 details the actions taken by the ADS-ground-user and the ADS-air-user in the
establishment and operation of emergency contracts.

Note 2.— The emergency contract is only air user activated, and may be initiated either by human or
automatically by the aircraft system.

221.76.1 On emergency contract initiation, the ADS-air-user shall establish an emergency contract
with every ground system with which it has an event contract or a periodic contract (or both).
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221.76.2 When an ADS-periodic-contract indication or ADS-event-contract indication occursduring
an emergency, from an ADS-ground-user with which the aircraft has not got an event contract or aperiodic
contract, then the ADS-air-user shall:

a) acknowledge the contract in the manner indicated in 2.2.1.7.3 and 2.2.1.7.4, with
either aresponse or an ADS-report request, and

b) if anegative acknowledgement isnot sent, establish an emergency contract with the
ADS-ground-user.

22.1.7.6.3 When the ADS-air-user establishes an emergency contract with an ADS-ground-user, then:

221.7.6.3.1 IftheADS-air-user hasaperiodic contract withthe ADS-ground-user, thenthe AD S-air-user
shall suspend the operation of the periodic contract.

22.1.7.6.3.2 If the ADS-air-user has no periodic contract with the ADS-ground-user at the time of
establishing the emergency contract, then the ADS-air-user shall set the emergency reporting rate to be 60
seconds.

221.7.6.33 If the ADS-air-user has a periodic contract with the ADS-ground-user at the time of
establishing the emergency contract, then the ADS-air-user shall set the emergency reporting rate to be as
indicated in Table 2.2.1.7-2.

Table2.2.1.7-2: Emergency reporting rate calculation when a periodic contract isin place

Existing periodic reporting rate Emergency reporting rate
1 second 1 second
greater than two minutes 60 seconds

less than or equal to two minutes and greater than 1 second half the reporting rate of the periodic
contract rounded down to the nearest
second

221.76.34 TheADS-air user shall invoke ADS-emergency-report request at the emergency reporting
rate.

221.7.6.35 Subjecttotherestrictionsstatedin2.2.1.7.1.5.5, the ADS-air user shall includethefollowing
elements in the emergency report details parameter in the ADS-emergency-report request:

a) position, timestamp and fom; and

b) ground-vector and aircraft addressfor thefirst ADS-emergency-report request after
the emergency contract has been established, and subsequently every fifth ADS
emergency-report request.

Note 1.— That is, on the 1st, 6th, 11th, 16th etc. ADS-emergency-report request.
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Note 2.— Apart from conditions specified in 2.2.1.7.7, the positive acknowledgement parameter is not
present in any ADS-emergency-report request.

221.76.36 IftheADS-air-user receivesan ADS-periodic-contract indicationfroman ADS-ground-user
with which the ADS-air-user has an emergency contract, then the ADS-air-user shall invoke ADS-periodic-
contract response giving areply that would be appropriate if the emergency contract were not in operation.

Note.— This implies that a reply of an ADS-report is not possible.

2.2.1.7.6.3.7 For each ground system, the ADS-air-user shall store details of the most recent of the
following:

a) ADS-periodic-contract indication, which had a positive acknowledgement asa
response;
b) ADS-periodic-contract indication, which had a noncompliance notification as

aresponse; and
C) ADS-cancel-contract indication with value periodic-contract
Note.— This information is used to re-establish the periodic contract after the emergency is over.
2.2.1.7.7 Modifying an Emergency Contract

Note 1.— 2.2.1.7.7 details the actions taken by the ADS-ground-user and the ADS-air-user when modifying
an emergency contract.

Note 2.— When the ADS-ground-user requires to modify the reporting rate of an emergency contract it
invokes ADS-modify-emergency-contract request.

221771 When the ADS-air-user receives an ADS-modify-emergency-contract indication, and it is
able to comply with the request, it shall:

a) change the emergency reporting rate to the time indicated in the reporting interval
parameter; and

b) include a positive acknowledgemepdrameter in the next ADS-emergency-report
request.

Note 1.— The existing five ADS-emergency-report cycle remains regardless of any reporting rate
modification, moreover, the position within the cycle also remains unaffected. For example, if the second
ADS-emergency-report request was invoked before the modification of emergency reporting rate, the
following ADS-emergency-report request will be the third.

221.7.7.11 Recommendation.—The ADS-air-user should invoke the next ADS-emergency-report
request within 0.5 seconds.
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221772 When the ADS-air-user receives an ADS-modify-emergency-contract indication, and it is
not able comply with the request, then the ADS-air-user shall invoke ADS-modify-emergency-contract
response.

221.7.721 Recommendation.—The ADS-air-user should invoke the next ADS-emergency-report
request within 0.5 second.

Note.— The emergency reporting rate remains unchanged.
2.2.1.7.8 Cancellation of an Emergency Contract

Note 1.— 2.2.1.7.8 details the actions taken by the ADS-ground-user and the ADS-air-user when the ADS-
air-user cancels emergency contracts.

Note 2.— The initiation of the cancellation of an emergency contract may ordgneeby human
intervention in the aircraft.

221781 When the ADS-air-user cancelsemergency contracts, it shall cancel the emergency contract
with each ADS-ground-user with which it has an emergency contract.

221782 When the ADS-air-user cancels an emergency contract, it shall:
a) invoke ADS-cancel-emergency request,
b) if a periodic contract was in operation before the emergency contract was
established and no ADS-periodic-contract indications were accepted and no
ADS-cancel-contract indications (with a value of periodic contract) were
received during the emergency contract, then resume operation of the periodic
contract, and

C) if the latest event to be stored (as indicated in 2.2.1.7.6.3) was an ADS-
periodic-contractindication, theniniti atethe operation of that periodic contract.

Note.— If the latest event to be stored (as indicated in 2.2.1.7.6.3) was an ADS-cancel-contract indication
(with a value of periodic-contract) then no periodic contract is started or resumed.

2217821 Recommendation.— If the ADS-air-user reinstates a periodic contract or initiates a new
periodic contract, it should invoke the next ADS-report request within 0.5 second.

2.2.1.7.8.2.2 Ifthe ADS-air-user reinstates a periodic contract, it shall restart in the same position in the
cycle of reports as it was in when the emergency contract was established.

2.2.1.7.9 Operation of Aborts
Note 1.— 2.2.1.7.9 details the actions taken by an ADS-ground-user and the ADS-air-user aborts occur.

Note 2.— When an ADS-ground-user or an ADS-air-user requires to abort the current contracts, it initiates
ADS-user-abort request.
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221791 When the ADS-air-user or the ADS-ground-user receives an ADS-user-abort indication or
an ADS-provider-abort-indication, it shall cancel al contracts with the peer ADS-user.

2.2.1.7.10 Parameter Value Unit, Range and Resolution

221.7.101 An ADS user shal interpret ADS parameter value unit, range and resolution as defined
in2.2.1.4.

2.2.1.8 Subsetting Rules
2.2.1.8.1 General
Note.— 2.2.1.8 specifies conformance requirements which all implementations of the ADS protocol obey.

221811 An implementation of either the ADS ground based service or the ADS air based service
claiming conformance to 2.2.1 shall support the ADS protocol features as shown in the tables below.

Note.— The ‘statusolumn indicates the level of support required for conformance to the ADS-ASE protocol
described in 2.2.1. The values are as follows:

a) ‘M *  mandatory support isrequired;

b) ‘O’  optional support is permitted for conformance to the ADS protocol;

C) ‘N/A ’ theitemisnot applicable; and

d) ‘C.n’ theitemisconditional where nisthe number whichidentifiesthe condition

which is applicable.

Table2.2.1.8-1. ADS Protocol Versions | mplemented

Status Associated Predicate

Version 1 M none

Table 2.2.1.8-2. ADS Protocol Functional Units

Status Associated Predicate
The ADS system actsasan airborne |C.1 ADSair
system
The ADS system acts as aground C1l ADS/ground
system
The ADS ground system can If (ADS/ground) C.2 else N/A G-DC-FU
establish demand contract
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Status Associated Predicate
The ADS ground system can If (ADS/ground) C.2 else N/A G-EC-FU
establish event contracts and process
emergency reports
The ADS ground system can If (ADS/ground) C.2 else N/A G-PC-FU
establish periodic contracts and
process emergency reports
The ADS air system can process If (ADSair) C.3 else N/A A-DC-FU
demand contracts
The ADS air system can process If (ADSair) C.3 else N/A A-EC-FU
event contracts
The ADS air system can process If (ADSair) C.3 else N/A A-PC-FU
periodic contracts
The ADS air system can send If (A-EC-FU or A-PC-FU) O else |A-EM-FU
emergency reports N/A

C.1: aconformant implementation shall support one and only one of these two options.
C.2: aconformant ground implementation shall support at least one of the three options.
C.3: aconformant air implementation shall support at least one of the three options.

Table2.2.1.8-3. ADS-ground-ASE Conformant Configurations

List of Predicates

Functionality Description

G-DC-FU + ADS/ground

ADS-ground-ASE supporting demand contract
only

Demand contract only can be established with
the aircraft

G-EC-FU + ADS/ground

ADS-ground-ASE supporting event and
emergency contracts

Event and Emergency contracts can be
established with the aircraft

G-PC-FU + ADS/ground

ADS-ground-ASE supporting periodic and
emergency contracts

Periodic and Emergency contracts can be
established with the aircraft

G-DC-FU + G-EC-FU + ADS/ground

ADS-ground-ASE supporting demand, event
and emergency contracts

Demand, Event and Emergency contracts can be
established with the aircraft
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List of Predicates

Functionality Description

G-DC-FU + G-PC-FU + ADS/ground

ADS-ground-ASE supporting demand, periodic
and emergency contracts

Demand, Periodic and Emergency contracts can
be established with the aircraft

VI

G-EC-FU + G-PC-FU + ADS/ground

Event, Periodic and Emergency contracts can be
established with the aircraft

VI

G-DC-FU + G-EC-FU + G-PC-FU +
ADS/ground

Demand, Event, Periodic and Emergency
contracts can be established with the aircraft

Note.— An ADS ground system may or may not support the modify emergency capability.

Table2.2.1.8-4. ADS-air-ASE Conformant Configurations

List of Predicates

Functionality Description

ADS/air + A-DC-FU

Demand contracts only can be established with
the ground system. A Negative
Acknowledgement with reason “ADS-service
unavailable” is sent when Event or Periodic
contracts are requested.

ADS/air + A-EC-FU

Event contracts only can be established with
ground system. A Negative Acknowledgemerj
with reason “ADS-service unavailable” is sen
when contracts are requested.

the

—

[

ADS/air + A-PC-FU

Periodic contracts only can be established w
the ground system.A Negative
Acknowledgement with reason “ADS-service
unavailable” is sent when Demand or Event
contracts are requested.

ADS/air + A-DC-FU + A-EC-FU

Demand and Event contracts can be establis
with the ground system. A Negative
Acknowledgement with reason “ADS-service
unavailable” is sent when Periodic contracts
requested.

shed

are

ADS/air + A-DC-FU + A-PC-FU

Demand and Periodic contracts can be
established with the ground system. A Negat
Acknowledgement with reason “ADS-service
unavailable” is sent when Event contracts are

ve

h

requested.
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List of Predicates

Functionality Description

VI

ADSair + A-EC-FU + A-PC-FU

Event and Periodic contracts can be established
with the ground system. A Negative
Acknowledgement with reason “ADS-service
unavailable” is sent when Demand contracts
requested.

are

Vi

ADS/air + A-DC-FU + A-EC-FU +A-PC-FU

Demand, Event and Periodic contracts can |
established with the ground system.

pbe

Vi

ADS/air + A-EC-FU + A-EM-FU

Event and Emergency contracts can be
established with the ground system. A Negat
Acknowledgement with reason “ADS-service
unavailable” is sent when Demand and Perio
contracts are requested.

ve

dic

ADS/air + A-PC-FU + A-EM-FU

Periodic and Emergency contracts can be
established with the ground system. A Negat
Acknowledgement with reason “ADS-service
unavailable” is sent when Demand and Even
contracts are requested.

ve

ADS/air + A-DC-FU + A-EC-FU + A-EM-FU

Demand, Event and Emergency contracts ¢4
established with the ground system. A Negat
Acknowledgement with reason “ADS-service
unavailable” is sent when Periodic contracts
requested.

hn be
ve

are

Xl

ADS/air + A-DC-FU + A-PC-FU + A-EM-FU

Demand, Periodic and Emergency contractg
be established with the ground system. A
Negative Acknowledgement with reason “AD
service unavailable” is sent when Event
contracts are requested.

can

UJ
1

Xl

ADS/air + A-EC-FU + A-PC-FU + A-EM-FU

Event, Periodic and Emergency contracts c3
established with the ground system. A Negat
Acknowledgement with reason “ADS-service
unavailable” is sent when Demand contracts
requested.

\n be
ve

are

X

ADS/air + A-DC-FU + A-EC-FU +A-PC-FU
+ A-EM-FU

Demand, Event, Periodic and Emergency
contracts can be established with the ground
system.
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2.2.2 AUTOMATIC DEPENDENT SURVEILLANCE REPORT FORWARDING
APPLICATION

2.2.2.1 Introduction

2.2.2.1.1 The ADSreport forwarding application will allow usersto obtain positional and other information
from suitably equipped aircraft in atimely manner in accordance with their requirements.

Note 1.— Structure of 2.2.2

2.2.2 defines the ground-ground aspects of ADS only. 2.2.1 defines the air-ground communication aspects
of ADS:

a) 2.2.2.1: INTRODUCTION contains the 2.2.purpose, structure, and a summary
of the functions of ADS.

b) 2.2.2.2: GENERAL REQUIREMENTS contains backwards compatibility and error
processing requirements.

c) 2.2.2.3: THE ABSTRACT SERVICE contains the description of the abstract service
provided by the application service elements (ASE) defined for ADS Report
Forwarding.

d) 2.2.2.4: FORMAL DEFINITION OF MESSAGES contains the formal definition of
messages exahged by ADS-RF-ASEs using Abstract Syntax Notation Number One
(ASN.1).

e) 2.2.2.5: PROTOCOL DEFINITION describes the exchanges of messages allowed
by the ADS protocol, as well as time constraints and the exception handling
procedures associated with these exchanges. 2.2.2.5 describes also the ADS
protocol related to report forwarding in terms of state tables.

f) 2.2.2.6: COMMUNICATION REQUIREMENTS contains the requirements that the
ADS-RF-ASEs imposes on the underlying communication system.

Q) 2.2.2.7: ADS USER REQUIREMENTS outlines the requirements that a user of an
ADS-RF-ASE must meet.

h) 2.2.2.8: SUBSETTING RULES provides rules for subsetting the ADS Report
Forwarding SARPs.

Note 2.— General Functionality
a) It will be necessary for an implementation to provide information which is both

accurate and timely in the ADS reports; however, quantification of the age and
accuracy of the information is beyond the scope of 2.2.2.
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Note 3.— Establishment and Operation of Forward Contract

a) Functional Description

1)

This function provides a method for a ground system to establish a forward
contract with another ground system and to forward ADS reports. This
function is initiated by a ground system having received ADS reports,
which then forwards the received ADS reports to another ground system.

2) The receiving ground system may reject the ADS start forwarding request.

3) When an ADS report is to be sent the ground system will use an ADS
forward report message.

b) Message Descriptions

1) The ADS start forwarding request message may contain the first ADS
forward report.

2) The ADS start forwarding response contains the result of the establishment
of the forward contract.

3) An ADS forward report message contains the aircraft address and flight

identification of the aircraft the report is related to, and either a periodic,
event, demand, or emergency report.

Note 4.— Cancellation of the Forward Contract

222211

a) Functional Description

1)

This function allows the sending ground system to cancel the Forward
Contract.

2) The sending ground system sends a cancel forward contract message to the
receiving ground system.
b) Message Descriptions
1) The cancel forward contract message does not contain any information.

2.2.2.2 General Requirements

2.2.2.2.1 ADS-RF-ASE Version Number

The ADS-RF-ASE version number shall be set to one.
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2.2.2.2.2 Error Processing Requirements

222221 In the event of information input by the ARF-user being incompatible with that able to be
processed by the system, the ARF-user shall be notified.

222222 Inthe event of aARF-user invoking an ADS Report Forwarding service primitive, when the
ADS-RF-ASE isnot in a state specified in 2.2.2.5, the ARF-user shall be notified.

2.2.2.3 The Abstract Service
2.2.2.3.1 Service Description

222311 Animplementation of the ADS Report Forwarding service shall exhibit external behaviour
consistent with having implemented an ADS-RF-ASE.

Notel.— 2.2.2.3 defines the abstract service interface for the ADS Report Forwarding service. The ADS-RF-
ASE abstract service is described in 2.2.2.3 from the viewpoint of the ADS-RF-user and the ADS-RF service-

provider.

Note 2.— 2.2.2.3 defines the static behaviour (i.e. the format) of the ADS Report Forwarding abstract

service. Its dynamic behaviour (i.e. how it is used) is described in 2.2.2.7.

Note 3.— Figure 2.2.2.3-1 shows the functional model of the ADS Report ForwardingoRuridte
functional modules identified in this model are the following :

a) the ADS Report Forwarding user,

b) the ADS Report Forwarding Application Entity (ADS-RF-AE) service interface,

c) the ADS-RF-AE,

d) the ADS Report Forwarding Control Function (ADS-RF-CF),

e) the ADS Report Forwarding Application Service Element (ADS-RF-ASE) service

interface,
f) the ADS-RF-ASE, and

Q) the Dialogue Service (DS) interface.
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ADS Report Forwarding ADS Report Forwarding
User Application Entity
Service Interface

rol Function ADS Report Forwarding
ADS Report Application Service Element

Forwarding Application Service Interface
Service Element

Dialogue Service Interface

Control Function
ADS Report Forwarding
Application Entity

Figure 2.2.2.3-1. Functional M odel of the ADS Report Forwarding Function

Note 4.— The ADS-RF-user represents the operational part of the ADS system. This user does not perform
the communication functions but relies on a communication service provided to it via the ADS-RF-AE
through the ADS-RF-AE service interface. The individual actions at this interface are called ADS-RF-AE
service primitives. Similarly, individual actions at other interfaces in the communication system are called
service primitives at these interfaces.

Note 5.— The ADS-RF-AE consists of several elements, including the ADS-RF-ASE and the ADS-RF-CF.
The DS interface is made available by the ADS-RF-CF to the ADS-RF-ASE for communication with the peer
ADS-RF-ASE.

Note 6.— The ADS-RF-ASE is the element in the communication system which executes the ADS-RF specific
protocol. In other words, it takes care of the ADS-RF specific service primitive sequencing actions, message
creation, timer management, error and exception handling.

Note 7.— The ADS-RF-ASE interfaces only with the ADS-RF-CF. This ADS-RF-CF is responsible for
mapping service primitives received from one element (such as the ADS-RF-ASE and the ADS-RF-user) to
other elements which interface with it. The part of the ADS-RF-CF which is relevant from the point of view
of these SARPs, i.e. the part between the ADS-RF-user and the ADS-RF-ASE, will map ADS-RF-AE service
primitives to ADS-RF-ASE service primitives transparently.

Note 8.— The DS interface is the interface between the ADS-RF-ASE and part of ADS-RF-CF underneath,
the ADS-RF-ASE and provides the dialogue service.
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2.2.2.3.2 The ADS-RF-ASE Abstract Service
Note.— There is no requirement to implementstitgice in an ADS product; however, it is necessary to
implement the ground based system in such a way that it will be impossible to detect (from the peer system)
whether or not an interface has been built.

222321 The ADS-RF-ASE abstract serviceshall consist of aset of thefollowing servicesasallowed
by the subsetting rules defined in 2.2.2.8:

a) ADS-start-forward service as defined in 2.2.2.3.4;

b) ADS-forward-report service as defined in 2.2.2.3.5;

C) ADS-end-forward service as defined in 2.2.2.3.6;

d) ADS-user-abort service as defined in 2.2.2.3.7;

€ ADS-provider-abort service as defined in 2.2.2.3.8.
Note.— An abstract syntax is a syntactical description of a parameter which does not imply a specific
implementation. Only when the ADS-RF-ASE maps a parameter onto an APDU field, or vice-versa, is the
abstract syntax of the parameter described by using the ASN.1 of 2.2.2.4 for this field.

2.2.2.3.3 Conventions

Note 1.— For a given primitive, the presence of each parameter is described by one of the following values
in the parameter tables 2.2.2.3:

a) blank not present;
b) C conditional upon some predicate explained in the text;
c) C(=) conditional upon the value of the parameter to the immediate left being

present, and equal to that value;
d) M mandatory;
e) M(=) mandatory, and equal to the value of the parameter to the immediate left;
f) U user option.

Note 2.— The following abbreviations are used in this 2.2.2.3:

a) Req request; data is input by an ADS-RF-user initiating the service to its respective
ASE;
b) Ind indication; data is indicated by the receiving ASE to its respective ADS-RF-

user;
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C) Rsp response; data isinput by receiving ADS RF-user to its respective ASE;

d) Cnf confirmation; dataisconfirmed by theinitiating ASE to itsrespective ADS RF-
user.

Note 3.— An unconfirmed service allows just one message to be transmitted, in one direction,.

Note 4.— A confirmed service provides end-to-end confirmation that a message sent by one user was
received by its peer user.

2.2.2.3.4 ADS-start-forward Service
Note.— The ADS-start-forward service allows an ADS-RF-user to request the establishment of a forward
contract with another ADS-RF-user. An ADS report may be included within this service. It is a confirmed

service, initiated by an ADS-RF-user.

222341 TheADS-start-forward serviceshall contain primitivesand parametersaspresentedin Table
2.2.2.3-1 where the version numbers of the peer ASEs are compatible.

222342 The ADS-start-forward serviceshall contain primitivesand parametersaspresentedin Table
2.2.2.3-2 where the version numbers of the peer ASEs are incompatible.

Table2.2.2.3-1. ADS-start-forward service parameters - compatible version numbers

Parameter Name Reg Ind Cnf
ICAO Facility designation M

Class of communication service U

Forwarded report details U C(®

Reply M
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Table2.2.2.3-2. ADS-start-forward service parameters - incompatible version numbers

Parameter Name Req Cnf
ICAO Facility designation M

Class of communication service U

Forwarded report details U

Reply M

222343 ICAO Facility designation
Note.— This parameter contains the receiving ground syst&AO facility designation.

2223431 ThelCAO Facility designatiomparameter value shall conform to the abstract syntax four-
to eight-character ICAO facility designation.

222344 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by the
ADS-RF-user.

2223441 Where specified by the ADS-RF-user, the class of communication serviparameter shall
have one of the following abstract values: “A”, “B”, “C”", “D”", “E”, “F", “G” or “H".

Note.— Where not specified by the ADS-RF-user, this indicates that there will be no routing preference.
222345 Forwarded Report Details
Note.— This parameter contains the details of the forwarded ADS report.

2223451 Theforwarded report detailparameter value shall conform to the ASN.1 abstract syntax
ADSForwardedReport

222346 Reply

Note.— This parameter indicates whether the ADS-start-forward request has been accepted (abstract value
is “accepted”) or rejected (abstract value is “incompatible version”) by the peer ADS-RF-user.

22.234.6.1 TheReplyparameter value shall have one of the following abstract values:
a) “accepted”, or

b) “incompatible version”.
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2.2.2.3.5 ADSforward-report Service
Note.— The ADS-forward-report service allows an ADS-RF-user to forward an ADS report to another ADS-
RF-user. This is an unconfirmed service, initiated by the ADS-RF-user which has initiated the ADS-start-
forward service.

222351 The ADS-forward-report service shall contain primitives and parameters as contained in
Table2.2.2.3-3.

Table2.2.2.3-3. ADS-forward-report service parameters

Parameter Name Req Ind

Forwarded Report details M M(=)

222352 Forwarded Report Details
Note.— This parameter contains the details of the forwarded ADS report.

2223521 Theforwarded report detailparameter value shall conform to the ASN.1 abstract syntax
ADSForwardedReport

2.2.2.3.6 ADS-end-forward Service

Note.— The ADS-end-forward service allows the ADS-RF-user forwarding the ADS reports to end the ADS
Report Forwarding service. It is a unconfirmed service, initiated by the sending ADS-RF-user.

22236.1 The ADS-end-forward service shall contain primitives as contained in Table 2.2.2.3-4.

Table2.2.2.3-4. ADS-end-forward service parameters

Parameter Name Req Ind

none

2.2.2.3.7 ADS-user-abort Service

Note 1.— The ADS-user-abort service allows the ADS-RF-user to abort a forward contract. It is an
unconfirmed service, initiated by an ADS-RF-user. Messages in transit may be lost during this operation.
It can be invoked at any time that the ADS-RF-user is aware that any ADS Report Forwarding service is in
operation.

Note 2.— If the service is invoked prior to complete establishment of the dialogue, the ADS-user-abort
indication may not be provided. An ADS-provider-abort indication may result instead.

222371 The ADS-user-abort service shall contain primitives as contained in Table 2.2.2.3-5.
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Table2.2.2.3-5. ADS-user-abort service parameters

Parameter Name Req Ind

none

2.2.2.3.8 ADS-provider-abort Service
Note.— The ADS-provider-abort service allows the ADS-service-provider to inform the ADS-RF-users that
it can no longer provide the ADS Report Forwarding service for a particular ADS-RF-user pairing. It is
initiated by the ADS-service-provider. Messages in transit may be lost during this operation.

222381 The ADS-provider-abort service shall contain primitives and parameters as contained in
Table2.2.2.3-6.

Table2.2.2.3-6. ADS-provider-abort service parameters

Parameter Name Ind

Reason M

222382 Reason
Note.— This parameter identifies the reason for the abort.
2223821 Thereasonparameter shall conform to the ASN.1 abstract syntax AbortReason
2.2.2.4 Formal Definitions of M essages
2.2.2.4.1 Encoding/Decoding Rules
222411 An ADS-RF-ASE shall be capable of encoding and decoding [ADSRFPDUS] APDUs.
2.2.24.2 ADS ASN.1 Abstract Syntax
222421 The abstract syntax of the ADS-RF protocol data units shall comply with the description

contained in the ASN.1 module ADSRFM essageSetV ersionl (conforming to ISO/IEC 8824), asdefined in
2.2.2.4.
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ADSRFMessageSetVersionl DEFINITIONS ::=
BEGIN

IMPORTS
AbortReason, ADSEmergencyReport, ADSReport,AircraftAddress, EventTypeReported
FROM ADSMessageSetVersionl,;
ADSRFPDUs ::= CHOICE

{
aDS-forwarded-report-PDU [Q] ADSForwardedReport,
aDS-provider-abort-PDU [1] AbortReason,
}
ADSForwardedReport ::= SEQUENCE
{
aircraftAddress AircraftAddress,
forwardedADSReport ForwardedReport
}
ForwardedReport::= CHOICE
{
aDSDemandReport [Q] ADSReport,
aDSPeriodicReport [1] ADSReport,
aDSEventReport 2] SEQUENCE
{
event-type EventTypeReported,
aDSReport ADSReport
1
aDSEmergencyReport [3 ADSEmergencyReport
}

END -- of ADSRFMessageSetVersionl



Air-ground applications 11-221

2.2.2.5 Protocol Definition
2.2.2.5.1 Sequence Rules

222511 Only the sequence of primitives defined illustrated in figures 2.2.2.5-1t0 2.2.2.5-6 shall be
permitted.

Note 1.— The following figures define the valid sequences of primitives that are possible to be invoked
during the operation of the ADS Report Forwarding function. They show the relationship in time between

the service request and the resulting indication, and if applicable, the subsequent response and the resulting
confirmation.

Note 2.— Abort primitive may interrupt and terminate any of the normal message sequences outlined below.

Note 3.— Primitives are processed in the order in which they are received (see 4.3.3.1.2.4).

ADS-RF-User ADS-RF-Service-Provider ADS-RF-User

ADS-start-forward req g
> D-START req

i D-START ind
A I W
t-RF-1
D-START rsp -
D-STARTcenf ¥ [ — —
ADS-start-forward cnf -
- -

Figure2.2.2.5-1. Useof forward contract with negative response
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ADS-RF-User ADS-RF-Service-Provider ADS-RF-User

ADS-start-forward req D-START req
B

~ — p] D-STARTind
ADS-start-forward ind

D-START rsp +

- —

D-START cnf +

ADS-start-forward cnf +
- -

ADS-forward-report req D-DATA req

(

—al D-DATA ind

ADS-forward-report req D-DATA req ADS-forward-report ind

N

[

— n D-DATA ind

ADS-forward-report req D-DATA req ADS-forward-report ind

N
[~ — D-DATA ind
ADS-forward-report ind

Figure 2.2.2.5-2. Useof forward contract with positive response
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ADS-RF-User ADS-RF-Service-Provider ADS-RF-User

ADS-end-forward req i
> D-END req

~~~~~ g D-END ind
ADS-end-forward ind

>
t-RF-2
D-END rsp
D-END cnf o
- -

Figure 2.2.2.5-3. Useof end forward service

ADS-RF-User ADS-RF-Service-Provider ADS-RF-User

ADS-user-abort req _
- D-ABORT req

~~~~~ »l D-ABORT ind
ADS-user-abort ind

~

Figure2.2.2.5-4. ADS-RF-user abort servicewith a Forward contract in place
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ADS-RF-User

ADS-provider-abort ind

D-P-ABORT ind |

ADS-RF-Service-Provider

D-P-ABORT ind

ADS-RF-User

ADS-provider-abort ind

Figure2.2.2.5-5. Dialogue service provider abort service, with forward contract in place

ADS-RF-User

ADS-provider-abort ind

ADS-RF-Service-Provider

D-ABORT req

U

e

D-ABORT ind

ADS-RF-User

ADS-provider-abort ind

Figure2.2.2.5-6. ADS-RF-ASE abort with forward contract in place
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2.2.2.5.2 ADSRF Service Provider Timers
222521 The ADS-RF-ASE shall be capable of detecting when atimer expires.

Note 1.— Table 2.2.2.5-1 lists the time constraints related to the ADS Report Forwarding function. Each
time constraint requires a timer to be set in the ADS protocol machine.

Note 2.— If the timer expires before the final event has occurred, the ADS-RF-ASE takes the appropriate
action

222522 Recommendation. — The timer values should be as indicated in Table 2.2.2.5-1.

Table2.2.2.5-1: ADSRF Service Provider Timers

ADS Service | Timer | Timer Timer Start Event Timer Stop Event
Value
ADSforward | t-RF-1 | 6 minutes | ADS-start-forward request ADS-¢art-forward
contract confirmation
t-RF-2 | 6 minutes | D-END request D-END confirmation

2.2.2.5.3 ADS-ASE Protacol Description

Note.— 2.2.2.5.3 defines the protocol for the ADS-RF-ASE. The protocol for the initiating ADS-RF-ASE and
the responding ADS-RF-ASE are given separately.

222531 If an APDU is not received when one is required, or one is received in an inappropriate
dialogue service primitive, then the exception handling procedures as described in 2.2.2.5.4.3 shall apply.

222532 Upon receipt of an APDU or dial ogue service primitive, if no actions are described for their
arrival when in a particular state, then the exception handling procedures as described in 2.2.2.5.4.4 shall

apply.

222533 Upon receipt of an APDU that cannot be decoded, then the exception handling procedures
asdescribed in 2.2.2.5.4.6 shall apply.

222534 ADS Initiating RF ASE

Note.— The initiating ADS-RF-ASE has the following states:
a) RF-I-IDLE
b) RF-I-START
c) RF-I-ACTIVE

d) RF-I-END
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2225341 Oninitiation, theinitiating ADS-RF-ASE shall be in the RF-I-IDLE state.

2.2.25.3.4.2 Upon receipt of an ADS-start-forward request:

2.2.25.3.4.2.1 If inthe RF-I-IDLE state, the ADS-RF-ASE shall:

a) invoke D-START request with parameters as defined in Table 2.2.2.5-2;

b) start thet-RF-1 timer, and

c) enter the RF-I-START state.

Table2.2.2.5-2. D-START request parameter values

Parameter name

Derivation of Parameter Vaue

Called peer Id ICAO Facility designation parameter value from
ADS-start-forward request

Calling peer 1d Not used

DS-user version number ADS-RF-ASE version number

Security requirements Not used

Quality of service

Routing class: ATSC, with value from Class of
communication service parameter value from ADS-
start-forward request

Priority: High priority flight safety messages

RER: Low

User data

The Forwarded report details parameter value, if
provided.

2.2.2.5.3.43 Upon receipt of an ADS-forward-report request:

2.2.253.43.1 If inthe RF-I-ACTIVE state, the initiating ADS-RF-ASE shall:

a) invoke D-DATA request with parameters as defined in Table 2.2.2.5-3, and

b) remaininthe RF-I-ACTIVE state.

Table2.2.2.5-3

Parameter Name

Derivation of Parameter Vaue

User data

The Forwarded report details parameter value
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2.2.25.3.4.4  Upon receipt of an ADS-end-forward request:
2.2.25.3.4.4.1 If inthe RF-I-ACTIVE state, theinitiating ADS-RF-ASE shall:
a) invoke D-END reguest with parameters as defined in Table 2.2.2.5-4,
b) start thet-RF-2 timer, and
c) enter the RF-I-END state.
Table2.2.2.5-4
Parameter Name Derivation of Parameter Value
User data Not provided
2.2.25.3.45 Upon receipt of an ADS-user-abort request:
2.2.25.3.45.1 If notinthe RF-I-IDLE state, the initiating ADS-RF-ASE shall:
a) stop any timers,
b) invoke D-ABORT request with parameters as defined in Table 2.2.2.5-5,
c) enter the RF-I-IDLE state.
Table2.2.2.5-5
Parameter Name Derivation of Parameter Value
Originator “user”
User data Not provided
2225346 Uponrecept of aD-START confirmation with a Result parameter value of “accepted”

2.2.25.3.4.6.1 Ifinthe RFSTART state, the iitiating ADS-RF-ASE shall:

a) stop the t-RF-1 timer,

b) invoke ADS-start-forward confirmation with parameters as defined in Table 2.2.2.5-6,
and

c) enter the RF-I-ACTIVE state.
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Table2.2.2.5-6
Parameter Name Derivation of Parameter Vaue
Reply “accepted”

2.2.25.3.47 Upon receipt of a D-START confirmation with a Result parameter value of “rejected

(permanent)”:
2.2.25.3.4.7.1 Ifinthe RFSTART state, the iitiating ADS-RF-ASE shall:

a) stop the t-RF-1 timer,

b) invoke ADS-start-forward confirmation with parameters as defined in Table 2.2.2.5-7,

and

c) enter the RF-I-IDLE state.

Table2.2.2.5-7
Parameter Name Derivation of Parameter Value
Reply “Incompatible Version”

2.2.25.3.4.8 Upon receipt of aD-END confirmation with a Result parameter value of “accepted”
2.2.2.5.3.4.8.1 Ifin the RFEND state, the iitiating ADS-RF-ASE shall:

a) stop the t-RF-2 timer, and

b) enter the RF-I-IDLE state.
2.2.2.5.3.4.9 Upon receipt of a D-END confirmation witResult parameter value of “rejected”:
2.2.2.5.3.4.9.1 Ifin the RFEND state, the iitiating ADS-RF-ASE shall:

a) stop the t-RF-2 timer,

b) invoke D-ABORT request with parameters as defined in Table 2.2.2.5-8, and

c) enter the RF-I-IDLE state.
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Table2.2.2.5-8
Parameter Name Derivation of Parameter Value
Originator “provider”
User data aDS-provider-abort-PDU with value dialogue-end-not-accepted

2.2.2.5.3.4.10 Upon receipt of aD-ABORT indication with the Originator parameter value set to “user”:

2.2.2.5.3.4.10.1 Ifinthe RFSTART state, the RF-I-ACTIVE state or the RF-I-END, thgating ADS-RF-
ASE shall:

a) stop any timers,
b) if notin the RF-I-END state, invoke ADS-user-abort indmatiand
c) enter the RF-I-IDLE state.

2.2.2.5.3.4.11 Upon receipt of a D-ABORT indication with theginator parameter value set to
“provider”:

2.2.2.5.3.4.11.1 If in the RFSTART state, the RF-I-ACTIVE state or the RF-I-END state, tfteating
ADS-RF-ASE shall:

a) stop any timers,

b) if not in the RF-I-END state, invoke ADS-provider-abort indication with parameter
values as defined in Table 2.2.2.5-9, and

c) enter the RF-I-IDLE state.

Table2.2.2.5-9
Parameter Name Derivation of Parameter Vaue
Reason D-ABORT user data parameter

2.2.2.5.3.4.12 Upon receipt of a D-P-ABORT indication:
2.2.2.5.3.4.12.1 If in the RFSTART state or the RF-I-ACTIVE state, thatiating ADS-RF-ASE shall:
a) stop any timers,

b) invoke ADS-provider-abort indication with parameter values as defined in
Table 2.2.2.5-10, and

c) enter the RF-I-IDLE state.
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Table2.2.2.5-10
Parameter Name Derivation of Parameter Vaue
Reason communications-service-failure

2.2.25.3.4.12.2 If in the RF-I-END state, the initiating ADS-RF-ASE shall:
a) stop any timers, and
b) enter the RF-I-IDLE state.
222535 Responding ADS-RF-ASE
Note.— The responding ADS-RF-ASE has the following states:
a) RF-R-IDLE
b) RF-R-ACTIVE
2225351 Oninitiation, the responding ADS-RF-ASE shall bein the RF-R-IDLE state.
2.2.25.352 Upon receipt of an ADS-user-abort request:
2.2.25.35.2.1 If inthe RF-I-ACTIVE state, the responding ADS-RF-ASE shall:
a) invoke D-ABORT request with parameters as defined in Table 2.2.2.5-11,

b) enter the RF-I-IDLE state.

Table2.2.25-11
Parameter Name Derivation of Parameter Value
Originator “user”
User data Not provided

2.2.25.353 Upon receipt of aD-START indication:

22253531 IfintheRF-R-IDLE state, and if the D-START DS-User Version Number parameter is not
compatible with the version number of the responding ADS-RF-ASE, and the application service priority
parameter value is “high priority flight safety essages”, and tHeER quality of service parameter is the
abstract value “low”, and theouting Class quality of service parameter identifies the traffic category “Air
Traffic Service Communications (ATSC)”, and t@alling Peer ID parameter is a valid four to eight
character facility designation, the responding ADS-RF-ASE shall:

a) invoke D-START response with parameter values as defined in Table 2.2.2.5-12, and
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b) remaininthe RF-R-IDLE state.

Note.— By “compatible” is meant that the receiving ASE and user is able to react to the receiving protocol
in the correct way. If the version numbers are equal, they will always be compatible. If the receiving ASE
and user has a version number greater than the initiating version number, then they will be compatible only
if the receiving system is able to downgrade itself to the lower version number. If the receiving ASE and user
has a version number less than the initiating version number, then the receiving system has no way of
knowing whether or not the systems are compatible. It would, therefore, have to assume that it is not
compatible..

Table2.2.2.5-12
Parameter Name Derivation of Parameter Value
DS-user version number The version number of the ADS-RF-ASE
Security requirements Not provided
Quiality of service Not provided
Result rejected (permanent)
User Data Not provided

2.2.25.35.3.2 If inthe RF-R-IDLE state, and if the D-START DS-User Version Numbegiarameter is
compatible with the version number of the responding ADS-RF-ASE, and the application service priority
parameter value is “high priority flight safety messages”, and RiER quality of service parameter is the
abstract value “low”, and thieouting Class quality of service parameter identifies the traffic category “Air
Traffic Service Communications (ATSC)”, and t@alling Peer ID parameter is a valid four to eight
character facility designation the responding ADS-RF-ASE shall:

a) invoke ADS-start-forward indication with parameter values as defined in Table
2.2.2.5-14,

b) invoke D-START response with parameter values as defined in Table 2.2.2.5-13, and

c) enterthe RF-R-ACTIVE state.

Table2.2.2.5-13
Parameter Name Derivation of Parameter Value
DS-user version number Not provided
Security requirements Not provided
Quiality of service Not provided
Result accepted
User Data Not provided




11-232 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)

Table2.2.25-14
Parameter Name Derivation of Parameter Value
Forwarded report details D-START user data parameter, if provided

2.2.25.354  Uponreceipt of aD-DATA indication containing an ADS-forwarded-report-PDU intheuser
data parameter:

2.2.25.35.4.1 If inthe RF-R-ACTIVE state, the responding ADS-RF-ASE shall:

a) invokeADS-forward-report indicationwith parametersasdefinedin Table2.2.2.5-15,
and

b) remaininthe RF-R-ACTIVE state.

Table2.2.2.5-15
Parameter Name Derivation of Parameter Vaue
User data D-DATA user data parameter

2.2.25.355 Upon receipt of aD-END indication:
2.2.25.355.1 If inthe RF-R-ACTIVE state, the responding ADS-RF-ASE shall:
a) invoke ADS-end-forward indication,
b) invoke D-END response with parameters as defined in Table 2.2.2.5-16, and

c) enter the RF-R-IDLE state.

Table2.2.2.5-16
Parameter Name Derivation of Parameter Value
Result “accepted”
User data Not provided

2225356 Uponrecept of aD-ABORT indication with the Originator parameter value set to “user”:
2.2.2.5.3.5.6.1 Ifin the RF-R-ACTIVE state, the responding ADS-RF-ASE shall:
a) invoke ADS-user-abort indication, and

b) enter the RF-R-IDLE state.
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2225357 Upon receipt of a D-ABORT indication with the Originator parameter value set to
“provider”:

2.2.2.5.3.5.7.1 Ifin the RF-R-ACTIVE state, the responding ADS-RF-ASE shall:

a) invoke ADS-provider-abort indication with parameter values as defined in Table
2.2.2.5-17, and

b) enter the RF-R-IDLE state.

Table2.2.2.5-17
Parameter Name Derivation of Parameter Vaue
Reason D-ABORT user data parameter

2.2.2.5.3.5.8  Upon receipt of a D-P-ABORT indication:
2.2.2.5.3.5.8.1 Ifin the RF-R-ACTIVE state, the responding ADS-RF-ASE shall:

a) invoke ADS-provider-abort indication with parameter values as defined in Table
2.2.2.5-18, and

b) enter the RF-R-IDLE state.

Table2.2.2.5-18
Parameter Name Derivation of Parameter Vaue
Reason “communications-service-failure”

2.2.2.5.4 Exception Handling
222541 Timer Expires
2225411 When either t-RF-1 or t-RF-2 timer expires, the ADS-RF-ASE shall :

a) invoke D-ABORT request with Originator parameter value provider and user data
parameter value aDS-provider-abort-PDU with value timer-expiry,

b) if not in the ADS-I-IDLE state, invoke ADS-provider-abort indication with reason
timer-expiry, and

c) enter the RF-I-IDLE state.
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222542 Unrecoverable System Error
2225421 Recommendation.—Whenthe ADS RF-ASE hasan unrecoverablesystemerror, it should:

a) invoke D-ABORT requestwith Originator parameter value provider and user data
parameter value aDS-provider-abort-PDU with value unrecoverable-system-error,

b) if not in the ADSR-IDLE state or ADS|-IDLE state, invoke ADS-provider-abort
indication with reason unrecoverable-system-error, and

¢) iftheinitiator, enter the RF-I1-IDLE state; if theresponder, enter the RF-R-IDLE state.

222543 Invalid PDU

2.2.25.4.3.1 When the user data parameter value of a D-START indication is a valid APDU and is not

an aDS-forwarded-report-PDU, or the user data parameter value of a D-START confirmation is present, or
the user data parameter value of a D-DATA indication is not an aDS-forwarded-report-PDU, or the user data
parameter of a D-END indication is present, or the user data parameter of a D-END confirmation is present,

the ADS-RF-ASE shall:

a) invoke D-ABORT request wit@riginator parameter valuprovider anduser data
parameter value aDS-provider-abort-PDU with vahwalid-PDU,

b) if not in the ADS-R-IDLE state or ADS-I-IDLE state, invoke ADS-provider-abort
indication with reasomvalid-PDU, and

c) iftheinitiator, enter the RFIDLE state; if the regonder, enter the RF-R-IDLE state.

222544 Sequence Error

2.2.25.4.4.1 When a PDU is delivered to the ADS-RF-ASE for which instructions are not stated in
2.2.2.5, it shall:

a) invoke D-ABORT request witBriginator parameter valuprovider anduser data
parameter value aDS-provider-abort-PDU veguence-error,

b) if not in the ADS-R-IDLE state or ADS-I-IDLE state, invoke ADS-provider-abort
indication with reasoseguence-error, and

c) iftheinitiator, enter the RFIDLE state; if the regonder, enter the RF-R-IDLE state.

2.2.25.4.4.2 When a Dialogue service primitive is delivered to the ADS-RF-ASE for which there are no
instruction in 2.2.2.5.3 (i.e. the primitive was not expected or was expected under other conditions or with

other parameter values), it shall:

a) invoke D-ABORT request witBriginator parameter valuprovider anduser data
parameter value aDS-provider-abort-PDU with vadegience-error,
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b) if not in the ADS-R-IDLE state or ADS-I-IDLE state, invoke ADS-provider-abort
indication with reason sequence-error, and

¢) if theinitiator, enter the RF-1-IDLE state; if theresponder, enter the RF-R-IDLE state.

222545 D-START Rejection
2225451 Uponreceipt of aD-START confirmation with the result parameter value containing the
abstract value rejected (transient) or rejected (permanent), and thereject sour ce parameter val ue containing
the abstract value DS provider, the ADS-RF-ASE shall:

a) invoke ADS-provider-abort indication with reason cannot-establish-contact, and

b) enter the RF-I-IDLE state.
222546 Decoding Error
2.2.2546.1 Whenthe ADS-RF-ASE failsto decode an APDU, it shall

a) invoke D-ABORT request with Originator parameter value provider and user data
parameter value aDS-provider-abort-PDU with value decoding-error, and

b) if not in the ADS-R-IDLE state, invoke ADS-provider-abort indication with reason
decoding-error, and

c) enter the RF-I-IDLE state.
2.2.254.7 Invalid QOS
2.2.254.7.1 Uponreceipt of aD-START indication with the application service priority parameter set
to a value other than the abstract value “high priority flight safety messages” RiRtygiality of service
parameter set to a value other then the abstract value “low”,Raoutiag Classquality of serviceparameter
set to a value not identifying the traffic category “Air Traffic Service Communications (ATSC)”, the
ADS-RF-ASE shall:

a) invoke D-ABORT request witBriginator parameter valuprovider anduser data
parameter value aDS-provider-abort-PDU with vahwalid-gos-parameter; and

b) enter the RF-R-IDLE state.
2.2.255 ADS-ASE State Tables
2.2.255.1 Priority

2.2.2.55.1.1 Ifthe state tables for the ADS-RF-ASE shown below conflict with textual statements made
elsewhere in this document, the textual statements shall take precedence.
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Note 1.— In the following state tables, the statement “cannot occur” means that if the implementation
conforms to the SARPSs, it is impossible for this event to occur. If the event does occur, this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE aborts with the
error “internal system error”.

Note 2.— In the following state tables, the statement “not permitted” means that the implementation must
prevent this event from occurring through some local means. If the event does occur this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE performs a local
rejection of the request rather than aborting the dialogue.

Table2.2.2.5-19. Initiating RF ASE statetable

ADS-start-forward cnf -
RF-I-IDLE

Sate = RF-1-IDLE RF-1-START RF-1-ACTIVE RF-1-END
(Initial State)
Event /
Primitive Requests and Responses
ADS-start-forward req D-START req Not permitted Not permitted Not permitted
start t-RF-1
RF-1-START
ADS-forward-report req Not permitted Not permitted D-DATA req Not permitted
RF-1-ACTIVE
ADS-end-forward req Not permitted Not permitted D-END req Not permitted
start t-RF-2
RF-1-END
ADS-user-abort req Not permitted D-ABORT req D-ABORT req D-ABORT req
RF-1-IDLE RF-1-IDLE RF-1-IDLE
Primitive Indications and Confirmations
D-START cnf accepted Cannot occur stop t-RF-1 Cannot occur Cannot occur
ADS-start-forward cnf +
RF-1-ACTIVE
D-START cnf rejected Cannot occur stop t-RF-1 Cannot occur Cannot occur

D-END cnf accepted Cannot occur Cannot occur Cannot occur stop t-RF-2
RF-I-IDLE

D-END cnf rejected Cannot occur Cannot occur Cannot occur stop t-RF-2
D-ABORT req
RF-I-IDLE

D-ABORT ind with
originator="user”

Cannot occur

stop any timer
ADS-user-abort ind
RF-1-IDLE

stop any timer
ADS-user-abort ind
RF-1-IDLE

stop any timer
RF-I-IDLE

D-ABORT ind with
originator="provider”

Cannot occur

stop any timer
ADS-provider-abort ind
RF-1-IDLE

stop any timer
ADS-provider-abort ind
RF-1-IDLE

stop any timer
RF-1-IDLE

Timer Expiry
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Sate = RF-1-IDLE RF-1-START RF-1-ACTIVE RF-1-END
(Initial State)

Event /
t-RF-1 Cannot occur D-ABORT req Cannot occur Cannot occur

ADS-provider-abort ind

RF-1-IDLE
t-RF-2 Cannot occur Cannot occur Cannot occur D-ABORT req

RF-1-IDLE

Table2.2.2.5-20. Responding RF ASE statetable

Sate = RF-R-IDLE RF-R-ACTIVE
(Initial State)
Event /
Primitive Reguests and Responses
ADS-user-abort Not permitted D-ABORT req
RF-R-IDLE
Primitive Indications and Confirmations
D-START ind with compatible version D-START rsp + Cannot occur
number ADS-gtart-forward ind
RF-R-ACTIVE
D-START ind with incompatible version D-START rsp - Cannot occur
number RF-R-IDLE

D-DATA ind Cannot occur ADS-forward-report ind
RF-R-ACTIVE

D-END ind Cannot occur ADS-end-forward ind
D-END rsp +
RF-R-IDLE

D-ABORT ind with originator="user”

Cannot occur

ADS-user-abort ind
RF-R-IDLE

D-ABORT ind with originator="provider”
or
D-P-ABORT ind

Cannot occur

ADS-provider-abort ind
RF-R-IDLE

2.2.2.6 Communication Requirements

2.2.2.6.1 Encoding Rules

22.26.11 The ADSapplicationshall use PER asdefinedinISO/IEC 8825-2, usingtheBasic Unaligned
variant to encode/decode the ASN.1 message structure and content specified in 2.2.2.4.
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2.2.2.6.2 Dialogue Service Requirements
22.26.2.1 Primitive Requirements
2226211 Wherediaogueserviceprimitives,thatisD-START, D-END, D-ABORT, D-P-ABORT and
D-DATA aredescribed asbeinginvokedin2.2.2.5, the ADS-ground-A SE andthe ADS-air-A SE shall exhibit
external behavior consistent with the dial ogue service, as described in 4.2, having been implemented and its
primitives invoked.

2.2.26.2.2 Quality of Service Requirements

22.2.6.22.1 Theapplication service priority for ADS shall have the abstract value of “high priority flight
safety messages”.

2.2.2.6.2.2.2 Th&ER quality of service parameter of the D-START request shall be set to the abstract
value of “low”.

2.2.2.6.2.2.3 The ADS-ASE shall map the class of communication service abstract values to the ATSC
routing class abstract value part of the D-START QOS parameter as presented in Table 2.2.2.6-1.

Table2.2.2.6-1. Mapping between class of communication and routing class abstract values

Class of Communication Abstract Value Routing Class Abstract Vaue

A Traffic follows Class A ATSC route(s)

Traffic follows Class B ATSC route(s)

Traffic follows Class C ATSC route(s)

Traffic follows Class D ATSC route(s)

Traffic follows Class E ATSC route(s)

Traffic follows Class F ATSC route(s)

Traffic follows Class G ATSC route(s)

T | |mMm({m|T|O|®

Traffic follows Class H ATSC route(s)

Note.— ATSC values are defined in 1.3.
2.2.2.7 ADSReport Forwarding User Requirements
2.2.2.7.1 Establishment and operation of a Forward Contract

Note 1.— 2.2.2.7.1 details the actions taken by an ADS-RF-user and a second ADS-RF-user when the first
forwards ADS reports to the second.

Note 2.— When an ADS-RF-user requires to initiate forwarding of ADS-reports, it initiates ADS-start-
forward request.
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Note 3.— When the initiating ADS-RF-user receives an ADS-start-forward confirmation with the Reply
parameter value setto “accepted”, it invokes ADS-forward-report request when it requires to forward ADS-
reports.

Note 4.— When the initiating ADS-RF-user requires to stop forwarding ADS-reports, it invokes ADS-end-
forward request.

2.2.2.7.2 Operation of Aborts
Note 1.— 2.2.2.7.2 details the actions taken by an ADS-RF-user when aborts occur.
Note 2.— When an ADS-RF-user requires to abort the current contract, it invokes ADS-user-abort request.
2.2.2.7.3 Parameter Value Unit, Range and Resolution

222731 An ADS Report Forwarding user shall interpret ADS Report Forwarding parameter value
unit, range and resolution as defined in 2.2.2.4.

2.2.2.8 Subsetting Rules
2.2.2.8.1 General

Note.— 2.2.2.8 specifies conformance requirements which all implementations of the ADS Report
Forwarding protocol obey.

222811 An implementation of the ADS Report Forwarding service claiming conformance to 2.2.2
shall support the ADS Report Forwarding protocol features as shown in the tables below.

Note.— The ‘statugolumn indicates the level of support required for conformance to the ARF-ASE protocol
described in this 2.2.2. The values are as follows:

a) ‘M ‘mandatory support isrequired,

b) ‘O optional support is permitted for conformance to the ADS Report Forwarding
protocol,

c) ‘N/A theitemisnot applicable, and

d) ‘C.n theitemisconditional wherenisthenumber whichidentifiesthe conditionwhich
isapplicable.

Table2.2.2.8-1. ADS Report Forwar ding Protocol Versions I mplemented

Status Associated Predicate

Version 1 M none
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Table 2.2.2.8-2. ARF Protocol Options

Status Associated Predicate

ARF initiator (@) INIT

Table2.2.2.8-3. ADS-ground-ARF Conformant Configurations

List of Predicates Functionality Description

I INIT ASE operating as ARF initiator or ARF receiver

I none ASE operating as ARF receiver only
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2.3 CONTROLLER PILOT DATA LINK COMMUNICATION APPLICATION

2.3.1 INTRODUCTION

2.3.1.1 Overview

23111 The CPDLC application allows data link communication between controllers and pilots.

23112 TheCPDL C application providesthe capability to establish, manage, and terminate CPDLC
dialogues between ATS ground and aircraft system peers. Once adialogueis established, CPDL C provides
for controller/pilot message exchange.

23113 The CPDLC application also provides the capability to establish, manage, and terminate
CPDLC dialogues between two ATC ground system peers for the purpose of ground/ground forwarding of

a CPDLC message.

Note 1.— Structure:

a)

b)

c)

d)

f)

9)

h)

2.3.1: INTRODUCTION contains the structure of 2.3 and a summary of the
functional capabilities of CPDLC.

2.3.2: GENERAL REQUIREMENTS contains the CPDLC version number, and
error processing requirements.

2.3.3: ABSTRACT SERVICE DEFINITION contains the description of the abstract
service provided by the CPDLC Application Service Element (CPDLC-ASE).

2.3.4: FORMAL DEFINITION OF MESSAGES contains the formal definition of
messages exchanged by CPDLC ASEs using Abstract Syntax Notation Number One
(ASN.1).

2.3.5: PROTOCOL DEFINITION describes the exchanges of messages allowed by
the CPDLC protocol, as well as time constraints and CPDLC-ASE protocol
descriptions and state tables.

2.3.6: COMMUNICATION REQUIREMENTS contains the requirements that the
CPDLC application imposes on the underlying communication system.

2.3.7: CPDLC USER REQUIREMENTS contains requirements imposed on the
user of the CPDLC ASE service and message description tables.

2.3.8: SUBSETTING RULES defines the conformant subsets for the CPDLC-ASE.
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Note 2.— Functional Descriptions

a)

b)

d)

The Controller-Pilot Message Exchange Function defines a method for a
controller and pilot to exchange messages via data link. This function provides
messages for the following :

1) general information exchange;
2) clearance

i) delivery,

i) request, and

iii) response;

3) altitude/identity surveillance;
4) monitoring of current/planned position;
5) advisories
i) request and
i) delivery;
6) system management functions; and
7 emergency situations.

TheTransfer of Data Authority Function provides the capability for the current
data authority to designate another ground system as the next data authority. A
CPDLC dialogue can be opened with or by the next data authority at a time before
becoming the current data authority. This capability is intended to prevent a loss
of communication that would occur if the next data authority were prevented from
actually setting up a dialogue with an aircraft until it became the current data
authority. The designation of a next data authority is accomplished usinga CPDLC
message.

TheDown Stream Clearance Function provides the capability for an aircraft to
contact an air traffic service unit which is not the current data authority for the
purpose of receiving a down stream clearance. This information is exchanged
using CPDLC message(s).

TheGround Forward Function provides the capability for a ground system to
forward information received in a CPDLC message to another ground system. The
ground forwarding function can be used by the controlling data authority to
forward an aircraft request to the next data authority, so that an aircraft does not
need to issue the same request again. This function can also be used by a
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downstream data authority to pass a message to a current data authority for
transmission by the current data authority to an aircraft. This information is
exchanged using CPDLC message(s). It isa one-way forwarding of information
with an indication of success, failure or non-support from the receiving ground
system.

Note 3.— See 2.3.7 for detailed CPDLC message intent/use descriptions.
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2.3.2 GENERAL REQUIREMENTS
2.3.2.1 CPDLC ASE Version Number
23211 The CPDLC-air-ASE and CPDL C-ground-ASE version numbers shall both be set to one.
2.3.2.2 Error Processing Requirements

23221 In the event of information input by the CPDL C-user being incompatible with that able to
be processed by the system, the CPDLC-user shall be notified.

23222 In the event of a CPDL C-user invoking a CPDLC service primitive when the CPDLC-ASE
isnot in astate specified in 2.3.5, the CPDL C-user shall be notified.
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2.3.3 THE ABSTRACT SERVICE

2.3.3.1 Service Description
23311 An implementation of either the CPDLC ground based service or the CPDLC air based
service shall exhibit external behavior consistent with having implemented a CPDLC-ground-ASE, or
CPDL C-air-ASE respectively, with thefollowing abstract serviceinterface primitives, making themavailable
to the CPDL C-ground-user or CPDL C-air-user respectively.
Note 1.— There is no requirement to implement the service in a CPDLC product; however, it is hecessary
to implement the ground based and air based system in such a way that it will be impossible to detect (from
the peer system) whether or not the interface has been built.
Note 2.— This chapter defines the abstract service interface for the CPDLC service. The CPDLC-ASE
abstract service is described in this chapter from the viewpoint of the CPDLC-air-user, the
CPDLC-ground-user and the CPDLC-service-provider.

Note 3.— This chapter defines the static behavior (i.e., the format) of the CPDLC abstract service. Its
dynamic behavior (i.e., how it is used) is described in 2.3.7.

Note 4.— Figure 2.3.3-1 shows the fuocdl model of the CPDLC Application. The functional modules
identified in this model are the following :

a) the CPDLC-user,

b) the CPDLC Application Entity (CPDLC-AE) service,

c) the CPDLC-AE,

d) the CPDLC Control Function (CPDLC-CF),

e) the CPDLC Application Service Element (CPDLC-ASE) service,
f) the CPDLC-ASE, and

Q) the Dialogue Service (DS).
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CPDLC Air or Ground User

CPDLC Application Entity
Service Interface

Coritrol Function CPDLC Application Service Element
Service Interface

CPDLC Application
Service Element

Dialogue Service Interface

Control Function
CPDLC Application Entity

Figure 2.3.3-1. Functional Model of the CPDL C Application

Note 5.— The CPDLC-user represents the operational part of the CPDLC system. This user does not
perform the communication functions but relies on a communication service provided to it via the
CPDLC-AE through the CPDLC-AE service. The individual actions possible through the CPDLC-AE
service are called service primitives.

Note 6.— The CPDLC-AE consists of several elements including the CPDLC-ASE and the CPDLC-CF.
Note 7.— The CPDLC-ASE is the element in the communication system which executes the CPDLC specific
protocol. In other words, it takes care of the CPDLC specific service primitive sequencing, message
creation, timer management, error and exception handling.

Note 8.— This CPDLC-CF is responsible for mapping service primitives received from one element (such
as the CPDLC-ASE and the CPDLC-user) to service primitives of other abstract elements.

Note 9.— The CPDLC-ASE has two abstract boundaries with the CPDLC-CF: the CPDLC-ASE service and
the dialogue service. The CPDLC-CF maps CPDLC-AE service primitives to other abstract elements in the
CPDLC-AE and the underlying communication service, and vice versa.

2.3.3.2 The CPDLC-ASE Abstract Service

23321 The CPDLC-ASE abstract service shall consist of a subset of the following services as
alowedin 2.3.8:

a) CPDLC-start service as defined in 2.3.3.3,
b) DSC-start service as defined in 2.3.3.4,
C) CPDL C-message service as defined in 2.3.3.5,

d) CPDL C-end service as defined in 2.3.3.6,
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€ DSC-end service asdefined in 2.3.3.7,

f) CPDL C-forward service as defined in 2.3.3.8,

0) CPDL C-user-abort service as defined in 2.3.3.9, and
h) CPDL C-provider-abort service as defined in 2.3.3.10.

Note 1.— For a given primitive, the presence of each parameter is described by one of the following values
in the parameter tables in 2.3.3.

a) blank not present;
b) C conditional upon some predicate explained in the text;
c) C(=) conditional upon the value of the parameter to the left being

present, and equal to that value;

d) M mandatory;
e) M(=) mandatory, and equal to the value of the parameter to the left;
f) U user option

Note 2.— The following abbreviations are used in this document:

a) Req - request; data is input by CPDLC-user initiating the service to its respective
ASE,

b) Ind - indication; data is indicated by the receiving ASE to its respective
CPDLC-user,

c) Rsp - response; data is input by receiving CPDLC user to its respective ASE, and

d) Cnf - confirmation; data is confirmed by the initiating ASE to its respective
CPDLC-user.

Note 3.— An unconfirmed service allows a message to be transmitted in one direction without providing a
corresponding response.

Note 4.— A confirmed service provides end-to-end confirmation that a message sent by one user was
received by its peer user.

Note 5.— An abstract syntax is a syntactical description of a parameter which does not imply a specific
implementation. Only when the CPDLC-ASE maps a parameter into an APDU field, or vice versa, the
abstract syntax of the parameter is described by using ASN.1 of 2.3.4 for this field.
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2.3.3.3 CPDLC-start Service

Note 1.— The CPDLC-start service is used by the CPDLC-air-user or CPDLC-ground-user to establish a
CPDLC dialogue. lItis a confirmed service.

Note 2.— Once a CPDLC dialogue is established it remains open until explicitly closed. (See CPDLC-end
and CPDLC-abort services.)

23331 The CPDLC-start service shall contain the primitives and parameters as presented in
Table2.3.3-1.

Table2.3.3-1. CPDLC-start Service Parameters

Parameter Name Reg Ind Rsp Cnf
Called Peer Identifier M
Cdlling Peer Identifier M M(=)
CPDLC Message U C(5)
Reject Reason C C®
Result M M(=)
Class of Communication Service U M

23332 Called Peer Identifier

Note 1.— If the service is ground initiated, this parameter contains the addressed &iAdfit aircraft
address.

Note 2.— If the service is air initiated, this parameter contains the addressed ground'syfeility
designation.

233321 If the service is ground initiated, the Called Peer Identifieparameter value shall conform
to the abstract syntax 24-bit aircraft address.

2.3.3.3.2.2 If theserviceisair initiated, the Called Peer Identifieparameter value shall conformto the
abstract syntax four to eight-character facility designation.

2.3.3.33 Cdling Peer Identifier

Note 1.— If the service is@und initiated, this parameter contains the sending ground systéagility
designation.

Note 2.— If the service is air initiated, this parameter contains the sending als@4fbit aircraft address.

233331 If the serviceisground initiated, the Calling Peer Identifieparameter value shall conform
to the abstract syntax four to eight-character facility designation.
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2.3.3.33.2 If theserviceisair initiated, the Calling Peer Identifier parameter value shall conformto the
abstract syntax 24-bit aircraft address.

23334 CPDLC Message
Note.— The CPDLC-user can use this parameter to send a CPDLC message to its peer user.

233341 The CPDLC Messagearameter value shall conform to the ASN.1 abstract syntax
ATCUplinkMessage, if supplied by the CPDL C-ground-user.

233342 The CPDLC Messagearameter value shall conform to the ASN.1 abstract syntax
ATCDownlinkMessage, if supplied by the CPDL C-air-user.

23335 Reject Reason
Note.— This parameter is used to provide a reason for rejecting a CPDLC dialogue.

233351 If the CPDL C-user accepts the request to open a CPDLC dialogue, the CPDL C user shall
be prohibited from providing a CPDLC message for the Reject Reasoparameter.

233352 The Reject Reasorparameter value shall conform to the ASN.1 abstract syntax
ATCUplinkMessage if supplied by the CPDL C-ground-user.

233353 The Reject Reasorparameter value shall conform to the ASN.1 abstract syntax
ATCDownlinkMessage if supplied by the CPDLC-air-user.

2.3.3.36 Result

Note.— This parameter is used to indicate whether or not a requested CPDLC dialogue is accepted.
23.3.36.1 This parameter shall have one of two abstract values: “accepted” or “rejected”.
2.3.3.3.7 Class of Communication Service

Note 1.— This parameter contains the value of the required class of communication service. If not specified
by the CPDLC-user, this indicates that there is no routing preference.

Note 2.— This parameter is used by the CPDLC-ground-user to determine if the Class of Communication
value is acceptable for the establishment of a CPDLC dialogue.

Note 3.— The parameter indicated to the peer user is that provided by the user if specified by the user, else
it indicates that no routing preference was requested by the CPDLC dialogue initiator.

233371 Where specified by the CPDL C-user, the Class of Communication Serviparameter shall
have one of the following abstract values: “A”, “B”, “C”", “D”, “E", “F", “G”", or “H".

2.3.3.3.7.2 When this parameter is provided by the user, the same value shall be indicated to the peer
user, else the abstract value “ATSC - No Traffic Type Policy Preference” is indicated.
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2.3.3.4 DSC-start Service

Note 1.— The DSC-start service is used to establish a DSGgdialfor the purpose of providing down
stream clearances. lItis a confirmed service.

Note 2.— Once a DSC dialogue is established it remains open until explicitly closed. (See DSC-end and
CPDLC-abort services.)

23341 The DSC-start service shall contain the primitives and parameters as presented in
Table 2.3.3-2.

Table2.3.3-2. DSC-start Service Parameters

Parameter Name Reg Ind Rsp Cnf
Facility Designation M
Aircraft Address M M(=)
CPDLC Message U C(5)
Reject Reason C C(®
Result M M(=)
Class of Communication Service U M

2.3.34.2 Facility Designation

Note.— This parameter contains the addressed ground sgdtaeility designation.

2334.21 The Facility Designationparameter value shall conform to the abstract syntax four to
eight-character facility designation.

2.3.34.3 Aircraft Address

233431 The Aircraft Addresgarameter value shall conform to the abstract syntax 24-bit aircraft
address.

Note.— This parameter contains the aircfaf24 bit aircraft address.
23344 CPDLC Message
Note.— The CPDLC-air-user can use this parameter to send a CPDLC message to a CPDLC-ground-user.

233441 The CPDLC Messagearameter value shall conform to the ASN.1 abstract syntax
ATCDownlinkM essage.
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23345 Reject Reason
Note.— The parameter is used to provide a reason for rejecting a DSC dialogue.

233451 If, the CPDLC-ground-user accepts the request to open a DSC dialogue, the
CPDL C-ground-user shall be prohibited from providingaCPDL C message for the Reject Reasquarameter.

233452 The Reject Reasonparameter shal conform to the ASN.1 abstract syntax
ATCUplinkMessage.

2.3.346 Result

Note.— This parameter is used to indicate whether or not a requested DSC dialogue is accepted.
23.34.6.1 TheResulparameter value shall have one of two abstract values: “accepted” or “rejected”.
2.3.3.4.7 Class of Communication Service

Note 1.— This parameter contains the value of the required class of communication service. If not specified
by the CPDLC-air-user, this indicates that there is no routing preference.

Note 2.— This parameter is used by the CPDLC-ground-user to determine if the Class of Communication
value is acceptable for the establishment of a DSC dialogue.

Note 3.— If provided by the user, the parameter indicated to the peer user is that provided by the user, else
it indicates that no routing preference was requested by the CPDLC dialogue initiator .

233471 Where specified by the CPDLC-air-user, the Class of Communication Serviparameter
shall have one of the following abstract values: “A”, “B”, “C", “D", “E”", “F", “G”, or “H".

2.3.3.4.7.2 When this parameter is provided by the user, the same value shall be indicated to the peer
user, else the abstract value “ATSC - No Traffic Type Policy Preference” is indicated.

2.3.3.5 CPDL C-message Service

Note.— The CPDLC-message service can be used for pilot/controller message exchange, once a dialogue
is established. It is an unconfirmed service.

23351 The CPDLC-message service shall contain the primitives and parameters as presented in
Table2.3.3-3.

Table 2.3.3-3. CPDL C-message Service Parameters

Parameter Name Req Ind

CPDLC Message M M(=)
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2.3.352 CPDLC Message
Note.— This parameter contains a CPDLC message.

233521 If the CPDL C-message serviceisinvoked by the CPDL C-ground-user, the CPDLC Message
parameter value shall conform to the ASN.1 abstract syntax AT CUplinkM essage.

233522 If the CPDL C-message service is invoked by the CPDL C-air-user, the CPDLC Message
parameter value shall conform to the ASN. 1 abstract syntax ATCDownlinkM essage.

2.3.3.6 CPDLC-end Service

Note.— The CPDLC-end service is used by the CPDLC-ground-user to end a CPDLC dialogue with a
CPDLC-air-user. lItis a confirmed service.

23.36.1 The CPDLC-end service shall contain the primitives and parameters as presented in
Table 2.3.3-4.

Table 2.3.3-4. CPDL C-end Service Parameters

Parameter Name Reg Ind Rsp Cnf

CPDLC Message U C(® U C(®

Result M M(=)
2.3.3.6.2 CPDLC Message

Note.— This parameter contains a CPDLC message.

23.3.6.2.1 The CPDLC Messagearameter value shall conform to the ASN.1 abstract syntax
ATCUplinkMessage, if provided by the CPDL C-ground-user.

2.3.3.6.2.2 The CPDLC Messagearameter value shall conform to the ASN.1 abstract syntax
ATCDownlinkMessage, if provided by the CPDL C-air-user.

2.3.3.6.3 Result

Note.— This parameter is used to indicate whether or not a request to terminate a CPDLC dialogue is
accepted.

23.3.6.3.1 The Resultparameter shall have one of two abstract values: “accepted” or “rejected”.
2.3.3.7 DSC-end Service

Note.— The DSC-end service is used by the DSCseair-uo end a DSC diajue with a
CPDLC-ground-user. It is a confirmed service.
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23371 The DSC-end service shall contain the primitives and parameters as presented in
Table 2.3.3-5.

Table 2.3.3-5. DSC-end Service Parameters

Parameter Name Reg Ind Rsp Cnf

CPDLC Message U C(® U C(®

Result M M(=)
2.3.3.7.2 CPDLC Message

Note.— This parameter contains a CPDLC message.

233.7.21 The CPDLC Messagearameter value shall conform to the ASN.1 abstract syntax
ATCUplinkMessage, if provided by the CPDL C-ground-user.

233.7.22 The CPDLC Messagearameter value shall conform to the ASN.1 abstract syntax
ATCDownlinkMessage if provided by the CPDLC-air-user.

2.3.3.7.3 Result
Note.— This parameter is used to indicate whether or not a request to terminate a DSC dialogue is accepted.
233731 The Resultparameter shall have one of two abstract values: “accepted” or “rejected”.

2.3.3.8 CPDLC-forward Service

Note.— The CPDLC-forward service is used by a CPDLC-ground-user to send a CPDLC message to another
CPDLC-ground-user. Its primary use is for the forwarding of aircraft requests.

23381 If the CPDL C-forward serviceis supported by the receiving ground system and the sending
CPDL C-ground-ASE and receiving CPDL C-ground-A SE version numbers are equal, the CPDL C-forward
service shall contain the primitives and parameters as presented in Table 2.3.3-6.

Table2.3.3-6. CPDLC-forward Service Parameters (Service Supported, Versions Equal)

Parameter Name Reg Ind Cnf
Called Facility Designation M
Calling Facility Designation M M(=)
CPDLC Message M M(=)

U

Class of Communication Service

Result M
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2.3.3.8.2 If the CPDLC-forward service is not supported by the receiving ground system, or if the
CPDL C-forward serviceis supported by the receiving ground system but the sending CPDL C-ground-ASE
and receiving CPDL C-ground-A SE version numbersare not equal , the CPDL C-forward serviceshall contain
the primitives and parameters as presented in Table 2.3.3-7.

Table2.3.3-7. CPDLC-forward Service Parameters (Service Not Supported or Versions

Not Equal)

Parameter Name Req Cnf

Called Facility Designation M

Calling Facility Designation M

ASE Version Number C

CPDLC Message

Class of Communication Service U

Result M
2.3.3.83 Cadlled Facility Designation

Note.— This parameter contains the addressed ground sgdtaeility designation.

233831 The Called Facility Designatiomarameter value shall conform to the abstract syntax four
to eight-character facility designation.

2.3.3.84 Cdlling Facility Designation
Note.— This parameter contains the sending ground sysfanility designation.

233841 The Calling Facility Designatiorparameter value shall conform to the abstract syntax four
to eight-character facility designation.

2.3.3.85 ASE Version Number
Note.— This parameter contains the version number of the CPDLC-ASE.

23.3.85.1 When provided by the CPDLC-ground-ASE, the ASE Version Numberarameter shall
conform to the abstract integer value in the range 1-255.

2.3.3.85.2 Only if the sending CPDLC-ground-ASE version number is not equal to the receiving
CPDL C-ground-A SE version number shall thereceiving CPDL C-ground-A SE version number be confirmed
to the sending CPDL C-ground-user.

Note.— If the sending CPDLC-ground-ASE version number is the same as the receiving
CPDLC-ground-ASE version number, the Version Number parameter is not present in the indication given
to the receiving CPDLC-ground-user, nor in the confirmation to the sending CPDLC-ground-user.
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2.3.3.8.6 CPDLC Message

Note.— The sending CPDLC-grounslen ses this parameter to forward a CPDLC message to another
CPDLC-ground-user.

2.3.3.86.1 The CPDLC Messageuarameter value shall conform to the ASN.1 abstract syntax
ATCForwardM essage, when supplied by the CPDL C-ground-user.

2.3.3.8.7 Class of Communication Service

Note.— This parameter contains the value of the required class of communication service. If not specified
by the CPDLC-ground-user, this indicates that there is no routing preference.

233871 Where specified by the CPDL C-ground-user, the Class of Communication Servigarameter
shall have one of the following abstract values: “A”, “B”, “C", “D", “E”", “F", “G”, or “H".

2.3.3.8.8 Result

Note.— This parameter contains the result of the CPDLC-forward service. It will indicate success (service
supported and matching versions), service unsupported, or version number incompatibility.

23.3.88.1 The Result parameter value shall conform to the ASN.1 abstract syntax
ATCForwardResponse.

2.3.3.9 CPDL C-user-abort Service
Note 1.— This service provides the capability for either the CPDLC-air-user or a CPDLC-ground-user to
abort communication with its peer. It can be invoked at any time the user is aware that the CPDLC service
is in operation. The CPDLC-user-abort service can be used for operational or technical reasons. Itis an
unconfirmed service. Messages in transit may be lost during this operation.

Note 2.— If the service is invoked prior to complete establishment of the dialogue, the CPDLC-user-abort
indication may not be provided. A CPDLC-provider-abort indication may result instead.

23.39.1 The CPDL C-user-abort service shall contain the primitives and parameters as presented in
Table 2.3.3-8.

Table 2.3.3-8. CPDL C-user-abort Service Parameters

Parameter Name Req Ind

Reason U M

23.3.9.2 Reason
Note 1.— This parameter is used to indicate a reason for aborting the CPDLC or DSC dialogue.

Note 2.— If provided by the user, the parameter indicated to the peer user is that provided by the user, else
it is what the ASE supplies.
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23.3.9.21 The Reason parameter value shall conform to the ASN.1 abstract syntax
CPDL CUserAbortReason.

2.3.39.22 When this parameter is provided by the user, the same value shall be indicated to the peer
user.

2.3.3.10 CPDL C-provider-abort Service

Note.— This service provides the capability for the CPDLC-service provider to inform its active users that
it can no longer provide the CPDLC service. Messages in transit may be lost during this operation.

2.3.3.10.1 The CPDL C-provider-abort service shall contain the primitivesand parametersaspresented
in Table 2.3.3-9.

Table2.3.3-9. CPDLC-provider-abort Service Parameters

Parameter Name Ind

Reason M

2.3.3.10.2 Reason
Note.— This parameter identifies the reason for the abort.

2331021 The Reason parameter shall conform to the ASN.1 abstract syntax
CPDL CProviderAbortReason.
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2.3.4 FORMAL DEFINITIONS OF MESSAGES

2.3.4.1 Encoding/Decoding Rules

234.1.1 A CPDLC-air-ASE shall be capable of encoding AircraftPDUs APDUs and decoding
GroundPDUs APDUs.
234.1.2 A CPDLC-ground-ASE shall be capable of encoding GroundPDUs APDUs and decoding

AircraftPDUs APDUSs.

2.3.4.2 CPDLC ASN.1 Abstract Syntax
234.2.1 The abstract syntax of the CPDLC protocol data units shall comply with the description
containedinthe ASN.1 module CPDL CM essageSetV ersionl conformingto |SO/IEC 8824, asdefinedinthis
section.

CPDLCMessageSetVersionl DEFINITIONS::=

BEGIN

-- Ground Generated Messages - Top level

GroundPDUs :;:= CHOICE

{
abortUser [Q] CPDL CUserAbortReason,
abortProvider [1] CPDL CProviderAbortReason,
startup [2] UplinkM essage,
send [3] ATCUplinkM essage,
forward [4] ATCForwardM essage,
forwardresponse [5] ATCForwardResponse,
}

UplinkM essage ::= CHOICE
{
noMessage [Q] NULL,

alCUplinkMessage  [1] ATCUplinkMessage
}



11-258 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)

ATCUplinkM essage ::= SEQUENCE

{
header ATCMessageHeader,
messageData ATCUplinkMessageData
}
ATCUplinkM essageData ::= SEQUENCE
{
elementlds SEQUENCE SIZE (1..5) OF ATCUplinkMsgElementld,
constrainedData SEQUENCE
{
routeClearanceData  ~ SEQUENCE SIZE (1..2) OF RouteClearance OPTIONAL,
}
OPTIONAL
}
ATCForwardM essage ::= SEQUENCE
{
forwardHeader ForwardHeader,
forwardM essage ForwardM essage
}
ForwardHeader ::= SEQUENCE
{
dateTime DateTimeGroup,
aircraftiD AircraftFlightldentification,
aircraftAddress AircraftAddress
}
ForwardM essage ::= CHOICE
{
upElementIDs [Q] ATCUplinkMessageData,
downElementIDs [1] ATCDownlinkMessageData
}
ATCForwardResponse ::= ENUMERATED
{
SuCCess (0),
service-not-supported D,
version-not-equal 2,
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-- Aircraft Generated Messages - Top level

AircraftPDUs;;:= CHOICE

{
abortUser [Q] CPDL CUserAbortReason,

abortProvider [1] CPDL CProviderAbortReason,
startdown [2] StartDownM essage,
send [3] ATCDownlinkM essage,

StartDownM essage ::= SEQUENCE

{
mode Mode DEFAULT cpdic,

startDownlinkMessage DownlinkM essage
}

Mode ::= ENUMERATED

{
cpdic (0),
dsc (2)
}

DownlinkM essage ::= CHOICE

{
noM essage [0] NULL,

aTCDownlinkM essage [1] ATCDownlinkM essage

}

ATCDownlinkM essage ::= SEQUENCE

{
header ATCMessageHeader,

messageData ATCDownlinkMessageData
}

ATCDownlinkM essageData ::= SEQUENCE
{

elementlds SEQUENCE SIZE (1..5) OF ATCDownlinkM sgElementlid,

constrainedData SEQUENCE
{

routeClearanceData  ~ SEQUENCE SIZE (1..2) OF RouteClearance OPTIONAL,

OPTIONAL
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-- Uplink and Downlink messages - Common Elements

ATCM essageHeader ::= SEQUENCE

{

messagel dNumber [Q] M sgldentificationNumber,
messageRefNumber [1] M sgReferenceNumber
dateTime [2] DateTimeGroup,
logicalAck [3] Logical Ack

}

M sgl dentificationNumber ::= INTEGER (0..63)
M sgReferenceNumber ::= INTEGER (0..63)

CPDL CUser AbortReason ::= ENUMERATED
{
undefined
no-message-identification-numbers-available
duplicate-message-identification-numbers
no-longer-next-data-authority
current-data-authority-abort
commanded-termination
invalid-response

CPDL CProvider AbortReason ::= ENUMERATED
{
timer-expired
undefined-error
invalid-PDU
protocol-error
communi cation-service-error
communication-service-failure
invalid-QOS-parameter
expected-PDU-missing

}
LogicalAck ::= ENUMERATED
{
required (0),
notRequired D

}

(0),
D,
),
3,
(4,
(),
(6),

(0),
D,
),
3),
(4,
),
(6),
(),

OPTIONAL,

DEFAULT notRequired
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-- Uplink message element

ATCUplinkM sgElementid ::= CHOICE

{
UNABLE

uMONULL

STANDBY
uMINULL

REQUEST DEFERRED
uM2NULL

ROGER
uM3NULL

AFFIRM
uM4NULL

NEGATIVE
uMSNULL

EXPECT [level]
uM6Level

EXPECT CLIMB AT [time]
uM7Time

EXPECT CLIMB AT [position]
uM8Position

EXPECT DESCENT AT [time]
uM9Time

EXPECT DESCENT AT [position]

uM 10Position

EXPECT CRUISE CLIMB AT [time]

uM11Time

EXPECT CRUISE CLIMB AT [position]

uM 12Position

AT [time] EXPECT CLIMB TO [level]

uM13TimelL evel

Urg(N)/Alr(M)/Resp(N)
[0] NULL,

Urg(N)/Alr(L)/Resp(N)
[1] NULL,

Urg(N)/Alr(L)/Resp(N)
[2] NULL,

Urg(N)/Alr(L)/Resp(N)
[3] NULL,

Urg(N)/Alr(L)/Resp(N)
[4] NULL,

Urg(N)/Alr(L)/Resp(N)
[5] NULL,

Urg(L)/Alr(L)/Resp(R)
[6] Level,

Urg(L)/Alr(L)/Resp(R)
[7] Time,

Urg(L)/Alr(L)/Resp(R)
[8] Position,

Urg(L)/Alr(L)/Resp(R)
[9] Time,

Urg(L)/Alr(L)/Resp(R)
[10] Position,

Urg(L)/Alr(L)/Resp(R)
[11] Time,

Urg(L)/Alr(L)/Resp(R)
[12] Position,

Urg(L)/Alr(L)/Resp(R)
[13] TimeLevdl,
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AT [position] EXPECT CLIMB TO [level]
uM 14PositionL evel

AT [time] EXPECT DESCENT TO [level]
uM15TimelL evel

AT [position] EXPECT DESCENT TO [level]
uM 16PositionLevel

AT [time] EXPECT CRUISE CLIMB TO [level]
uM17TimelLevel

AT [position] EXPECT CRUISE CLIMB TO [level]
uM 18PositionL evel

MAINTAIN [level]
uM19Level

CLIMB TO[level]
uM20Level

AT [time] CLIMB TO [level]
uM21TimelL evel

AT [position] CLIMB TO [level]
uM22PositionL evel

DESCEND TO [level]
uM23Level

AT [time] DESCEND TO [level]
uM24TimelL evel

AT [position] DESCEND TO [level]
uM 25PositionL evel

CLIMB TO REACH [level] BY [time]
uM26Level Time

CLIMB TO REACH [level] BY [position]
uM27L evelPosition

DESCEND TO REACH [level] BY [time]
uM28Level Time

DESCEND TO REACH [level] BY [position]
uM29L evel Position

Urg(L)/Alr(L)/Resp(R)
[14] PositionLevel,

Urg(L)/Alr(L)/Resp(R)
[15] TimeLevdl,

Urg(L)/Alr(L)/Resp(R)
[16] PositionLevel,

Urg(L)/Alr(L)/Resp(R)
[17] TimeLevdl,

Urg(L)/Alr(L)/Resp(R)
[18] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[19] Level,

Urg(N)/Alr(M)/Resp(W/U)
[20] Level,

Urg(N)/Alr(M)/Resp(W/U)
[21] TimeLevdl,

Urg(N)/Alr(M)/Resp(W/U)
[22] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[23] Level,

Urg(N)/Alr(M)/Resp(W/U)
[24] TimeLevel,

Urg(N)/Alr(M)/Resp(W/U)
[25] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[26] Level Time,

Urg(N)/Alr(M)/Resp(W/U)
[27] LevelPosition,

Urg(N)/Alr(M)/Resp(W/U)
[28] Level Time,

Urg(N)/Alr(M)/Resp(W/U)
[29] LevelPosition,
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MAINTAIN BLOCK [level] TO[level] Urg(N)/Alr(M)/Resp(W/U)
uM30L evelLevel [30] LevelLevel,

CLIMB TO AND MAINTAIN BLOCK [level] TO [level]
Urg(N)/Alr(M)/Resp(W/U)
uM31LevelLevel [31] LevelLevdl,

DESCEND TO AND MAINTAIN BLOCK [level] TO [level]
Urg(N)/Alr(M)/Resp(W/U)

uM32L evelLevel [32] LevelLevdl,

Reserved Urg(L)/Alr(L)/Resp(Y)
uM33NULL [33] NULL,

CRUISE CLIMB TO [level] Urg(N)/Alr(M)/Resp(W/U)
uM34L evel [34] Levdl,

CRUISE CLIMB ABOVE [level] Urg(N)/Alr(M)/Resp(W/U)
uM35Level [35] Levdl,

EXPEDITE CLIMB TO [level] Urg(U)/Alr(M)/Resp(W/U)
uM36Level [36] Levdl,

EXPEDITE DESCENT TO [level] Urg(U)/Alr(M)/Resp(W/U)
uM37Level [37] Levdl,
IMMEDIATELY CLIMB TO [level] Urg(D)/Alr(H)/Resp(W/U)
uM38Level [38] Levdl,
IMMEDIATELY DESCEND TO [level] Urg(D)/Alr(H)/Resp(W/U)
uM39L evel [39] Levdl,

Reserved Urg(L)/Alr(L)/Resp(Y)
uM40NULL [40] NULL,

Reserved Urg(L)/Alr(L)/Resp(Y)
uM41NULL [41] NULL,

EXPECT TO CROSS [position] AT [level] Urg(L)/Alr(L)/Resp(R)
uM42PositionL evel [42] PositionLevel,

EXPECT TO CROSS [position] AT OR ABOVE [level]
Urg(L)/Alr(L)/Resp(R)
uM43PositionLevel [43] PositionLevel,

EXPECT TO CROSS [position] AT OR BELOW [level]
Urg(L)/Alr(L)/Resp(R)
uM44PositionL evel [44] PositionLevel,
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EXPECT TO CROSS [position] AT AND MAINTAIN [level]

uM45PositionL evel

CROSS [position] AT [level]
uM46PositionL evel

CROSS [position] AT OR ABOVE [leve]
uM47PositionLevel

CROSS [position] AT OR BELOW [level]
uM48PositionL evel

CROSS [position] AT AND MAINTAIN [level]
uM49PositionL evel

CROSS [position] BETWEEN [level] AND [level]
uM50PasitionLevel Level

CROSS [position] AT [time]
uM51PasitionTime

CROSS [position] AT OR BEFORE [time]
uM52PasitionTime

CROSS [position] AT OR AFTER [time]
uM53PasitionTime

CROSS [position] BETWEEN [time] AND [time]
uM54PgsitionTimeTime

CROSS [position] AT [speed]
uM 55PaositionSpeed

CROSS [position] AT OR LESS THAN [speed]
uM 56PasitionSpeed

CROSS [position] AT OR GREATER THAN [speed]
uM57PaositionSpeed

CROSS [position] AT [time] AT [level]
uM58PositionTimelL evel

CROSS [position] AT OR BEFORE [time] AT [level]
uM59PositionTimelL evel

CROSS [position] AT OR AFTER [time] AT [level]
uM60PositionTimelL evel

Urg(L)/Alr(L)/Resp(R)
[45] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[46] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[47] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[48] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[49] PositionLevel,

Urg(N)/Alr(M)/Resp(W/U)
[50] PositionLevelLevel,

Urg(N)/Alr(M)/Resp(W/U)
[51] PositionTime,

Urg(N)/Alr(M)/Resp(W/U)
[52] PositionTime,

Urg(N)/Alr(M)/Resp(W/U)
[53] PositionTime,

Urg(N)/Alr(M)/Resp(W/U)
[54] PositionTimeTime,

Urg(N)/Alr(M)/Resp(W/U)
[55] PositionSpeed,

Urg(N)/Alr(M)/Resp(W/U)
[56] PositionSpeed,
Urg(N)/Alr(M)/Resp(W/U)
[57] PositionSpeed,

Urg(N)/Alr(M)/Resp(W/U)
[58] PositionTimelLevel,

Urg(N)/Alr(M)/Resp(W/U)
[59] PositionTimelLevel,

Urg(N)/Alr(M)/Resp(W/U)
[60] PositionTimelLevel,
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-~ CROSS[position] AT AND MAINTAIN [level] AT [speed]
- Urg(N)/Alr(M)/Resp(W/U)
uM61PositionL evel Speed [61] PositionLevel Speed,

-- AT [time] CROSS [position] AT AND MAINTAIN [leve]
- Urg(N)/Alr(M)/Resp(W/U)
uM62TimePositionL evel [62] TimePositionLevel,

-- AT [time] CROSS [position] AT AND MAINTAIN [level] AT [speed]
- Urg(N)/Alr(M)/Resp(W/U)
uM63TimePositionL evel Speed [63] TimePositionL evel Speed,

- OFFSET [specifiedDistance] [direction] OF ROUTE
uM 64Di stanceSpecifiedDirection

Urg(N)/Alr(M)/Resp(W/U)
[64] DistanceSpecifiedDirection,

AT [position] OFFSET [specifiedDistance] [direction] OF ROUTE

uM 65PaositionDistanceSpecifiedDirection

Urg(N)/Alr(M)/Resp(W/U)

[65] PositionDistanceSpecifiedDirection,

AT [time] OFFSET [specifiedDistance] [direction] OF ROUTE

uM66TimeDistanceSpecifiedDirection

PROCEED BACK ON ROUTE
uM67NULL

REJOIN ROUTE BY [position]
uM68Position

REJOIN ROUTE BY [time]
uM69Time

EXPECT BACK ON ROUTE BY [position]
uM70Position

EXPECT BACK ON ROUTE BY [time]
uM71Time

RESUME OWN NAVIGATION
uM72NULL

[DepartureClearance]
uM 73DepartureClearance

PROCEED DIRECT TO [position]
uM74Position

Urg(N)/Alr(M)/Resp(W/U)

[66] TimeDistanceSpecifiedDirection,

Urg(N)/Alr(M)/Resp(W/U)
[67] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[68] Position,

Urg(N)/Alr(M)/Resp(W/U)
[69] Time,

Urg(L)/Alr(L)/Resp(R)
[70] Position,

Urg(L)/Alr(L)/Resp(R)
[71] Time,

Urg(N)/Alr(M)/Resp(W/U)
[72] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[73] DepartureClearance,

Urg(N)/Alr(M)/Resp(W/U)
[74] Position,
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WHEN ABLE PROCEED DIRECT TO [position]

uM75Position

AT [time] PROCEED DIRECT TO [position]
uM76TimePosition

AT [position] PROCEED DIRECT TO [position]

uM 77PositionPosition

AT [level] PROCEED DIRECT TO [position]
uM78LevelPosition

CLEARED TO [position] VIA [routeClearance]
uM 79PasitionRouteClearance

CLEARED [routeClearance]
uM80RouteClearance

CLEARED [procedureName]
uM81ProcedureName

Urg(N)/Alr(M)/Resp(W/U)
[75] Position,

Urg(N)/Alr(M)/Resp(W/U)
[76] TimePosition,

Urg(N)/Alr(M)/Resp(W/U)
[77] PositionPosition,

Urg(N)/Alr(M)/Resp(W/U)
[78] LevelPosition,

Urg(N)/Alr(M)/Resp(W/U)
[79] PositionRouteClearancelndex,

Urg(N)/Alr(M)/Resp(W/U)
[80] RouteClearancelndex,

Urg(N)/Alr(M)/Resp(W/U)
[81] ProcedureName,

CLEARED TO DEVIATE UP TO [specifiedDistance] [direction] OF ROUTE

uM 82Di stanceSpecifiedDirection

AT [position] CLEARED [routeClearance]
uM 83PasitionRouteClearance

AT [position] CLEARED [procedureName]
uM 84PasitionProcedureName

EXPECT [routeClearance]
uM85RouteClearance

AT [position] EXPECT [routeClearance]
uM 86PasitionRouteClearance

EXPECT DIRECT TO [position]
uM87Pasition

AT [position] EXPECT DIRECT TO [position]
uM88PositionPosition

AT [time] EXPECT DIRECT TO [position]
uM89TimePosition

AT [level] EXPECT DIRECT TO [position]
uM90L evel Position

Urg(N)/Alr(M)/Resp(W/U)
[82] DistanceSpecifiedDirection,

Urg(N)/Alr(M)/Resp(W/U)
[83] PositionRouteClearancelndex,

Urg(N)/Alr(M)/Resp(W/U)
[84] PositionProcedureName,

Urg(L)/Alr(L)/Resp(R)
[85] RouteClearancelndex,

Urg(L)/Alr(L)/Resp(R)
[86] PositionRouteClearancelndex,

Urg(L)/Alr(L)/Resp(R)
[87] Position,

Urg(L)/Alr(L)/Resp(R)
[88] PositionPosition,

Urg(L)/Alr(L)/Resp(R)
[89] TimePosition,

Urg(L)/Alr(L)/Resp(R)
[90] LevelPosition,
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HOLD AT [position] MAINTAIN [level] INBOUND TRACK [degrees][direction]

TURNS [legtype]
uM91HoldClearance

HOLD AT [position] AS PUBLISHED MAINTAIN [level]

uM92PositionL evel

EXPECT FURTHER CLEARANCE AT [time]

uM93Time

TURN [direction] HEADING [degrees]
uM94DirectionDegrees

TURN [direction] GROUND TRACK [degrees]

uM95DirectionDegrees

CONTINUE PRESENT HEADING
uM96NULL

AT [position] FLY HEADING [degrees)|
uM97PositionDegrees

IMMEDIATELY TURN [direction] HEADING [degrees]

uM98DirectionDegrees

EXPECT [procedureName]
uM99ProcedureName

AT [time] EXPECT [speed]
uM 100TimeSpeed

AT [position] EXPECT [speed]
uM 101PositionSpeed

AT [level] EXPECT [speed]
uM 102L evel Speed

AT [time] EXPECT [speed] TO [speed)]
uM 103TimeSpeedSpeed

AT [position] EXPECT [speed] TO [speed]
uM 104PositionSpeedSpeed

AT [level] EXPECT [speed] TO [speed]
uM 105L evel SpeedSpeed

Urg(N)/Alr(M)/Resp(W/U)
[91] HoldClearance,

Urg(N)/Alr(M)/Resp(W/U)
[92] PositionLevel,

Urg(L)/Alr(L)/Resp(R)
[93] Time,

Urg(N)/Alr(M)/Resp(W/U)
[94] DirectionDegrees,

Urg(N)/Alr(M)/Resp(W/U)
[95] DirectionDegrees,

Urg(N)/Alr(M)/Resp(W/U)
[96] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[97] PositionDegrees,
Urg(D)/Alr(H)/Resp(W/U)
[98] DirectionDegrees,

Urg(L)/Alr(L)/Resp(R)
[99] ProcedureName,

Urg(L)/Alr(L)/Resp(R)
[100] TimeSpeed,

Urg(L)/Alr(L)/Resp(R)
[101] PositionSpeed,

Urg(L)/Alr(L)/Resp(R)
[102] Level Speed,

Urg(L)/Alr(L)/Resp(R)
[103] TimeSpeedSpeed,

Urg(L)/Alr(L)/Resp(R)
[104] PositionSpeedSpeed,

Urg(L)/Alr(L)/Resp(R)
[105] Level SpeedSpeed,
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MAINTAIN [speed]
UM 106Speed

MAINTAIN PRESENT SPEED
uM107NULL

MAINTAIN [speed] OR GREATER
uM108Speed

MAINTAIN [speed] OR LESS
uM 109Speed

MAINTAIN [speed] TO [speed]
UM 110SpeedSpeed

INCREASE SPEED TO [speed]
uM111Speed

INCREASE SPEED TO [speed] OR GREATER
uM112Speed

REDUCE SPEED TO [speed]
uM113Speed

REDUCE SPEED TO [speed] OR LESS
uM114Speed

DO NOT EXCEED [speed]
uM115Speed

RESUME NORMAL SPEED
uM116NULL

CONTACT [unitname] [frequency]
uM 117UnitNameFrequency

AT [position] CONTACT [unitname] [frequency]
uM 118PositionUnitNameFrequency

AT [time] CONTACT [unitname] [frequency]
uM 119TimeUnitNameFrequency

MONITOR [unitname] [frequency]
uM 120UnitNameFrequency

AT [position] MONITOR [unitname] [frequency]
uM 121PositionUnitNameFrequency

Urg(N)/Alr(M)/Resp(W/U)
[106] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[107] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[108] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[109] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[110] SpeedSpeed,

Urg(N)/Alr(M)/Resp(W/U)
[111] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[112] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[113] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[114] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[115] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[116] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[117] UnitNameFrequency,

Urg(N)/Alr(M)/Resp(W/U)
[118] PositionUnitNameFrequency,

Urg(N)/Alr(M)/Resp(W/U)
[119] TimeUnitNameFregquency,

Urg(N)/Alr(M)/Resp(W/U)
[120] UnitNameFrequency,

Urg(N)/Alr(M)/Resp(W/U)
[121] PositionUnitNameFrequency,
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AT [time] MONITOR [unitname] [frequency]
uM 122TimeUnitNameFrequency

SQUAWK [code]
uM123Code

STOP SQUAWK
UM124NULL

SQUAWK MODE CHARLIE
uM125NULL

STOP SQUAWK MODE CHARLIE
uM126NULL

REPORT BACK ON ROUTE
uM127NULL

REPORT LEAVING [level]
uM128L evel

REPORT MAINTAINING [level]
uM129L evel

REPORT PASSING [position]
uM 130Position

Urg(N)/Alr(M)/Resp(W/U)
[122] TimeUnitNameFreguency,

Urg(N)/Alr(M)/Resp(W/U)
[123] Code,

Urg(N)/Alr(M)/Resp(W/U)
[124] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[125] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[126] NULL,

Urg(N)/Alr(L)/Resp(W/U)
[127] NULL,

Urg(N)/Alr(L)/Resp(W/U)
[128] Level,

Urg(N)/Alr(L)/Resp(W/U)
[129] Level,

Urg(N)/Alr(L)/Resp(W/U)
[130] Position,

REPORT REMAINING FUEL AND PERSONS ON BOARD

uM131INULL

REPORT POSITION
uM132NULL

REPORT PRESENT LEVEL
uM133NULL

REPORT [speedtype] [speedtype] [speedtype] SPEED
uM 134SpeedTypeSpeedTypeSpeedType

CONFIRM ASSIGNED LEVEL
uM135NULL

CONFIRM ASSIGNED SPEED
uM136NULL

CONFIRM ASSIGNED ROUTE
uM137NULL

Urg(U)/Alr(M)/Resp(Y)
[131] NULL,

Urg(N)/Alr(M)/Resp(Y)
[132] NULL,

Urg(N)/Alr(M)/Resp(Y)
[133] NULL,

Urg(N)/Alr(M)/Resp(Y)
[134] SpeedTypeSpeedTypeSpeedType,

Urg(N)/Alr(L)/Resp(Y)
[135] NULL,

Urg(N)/Alr(L)/Resp(Y)
[136] NULL,

Urg(N)/Alr(L)/Resp(Y)
[137] NULL,
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CONFIRM TIME OVER REPORTED WAYPOINT

uM138NULL

CONFIRM REPORTED WAYPOINT

uM139NULL

CONFIRM NEXT WAY POINT
uM140NULL

CONFIRM NEXT WAYPOINT ETA

uM141INULL

CONFIRM ENSUING WAY POINT

uM142NULL

CONFIRM REQUEST
uM143NULL

CONFIRM SQUAWK
uM144NULL

REPORT HEADING
uM145NULL

REPORT GROUND TRACK
uM146NULL

REQUEST POSITION REPORT
uM147NULL

WHEN CAN YOU ACCEPT [level]

uM148L evel

CAN YOU ACCEPT [level] AT [position]

uM 149L evel Position

CAN YOU ACCEPT [level] AT [time]

uM150Level Time

WHEN CAN YOU ACCEPT [speed]

uM151Speed

Urg(N)/Alr(L)/Resp(Y)
[138] NULL,

Urg(N)/Alr(L)/Resp(Y)
[139] NULL,

Urg(N)/Alr(L)/Resp(Y)
[140] NULL,

Urg(N)/Alr(L)/Resp(Y)
[141] NULL,

Urg(N)/Alr(L)/Resp(Y)
[142] NULL,

Urg(N)/Alr(L)/Resp(Y)
[143] NULL,

Urg(N)/Alr(L)/Resp(Y)
[144] NULL,

Urg(N)/Alr(M)/Resp(Y)
[145] NULL,

Urg(N)/Alr(M)/Resp(Y)
[146] NULL,

Urg(N)/Alr(M)/Resp(Y )
[147] NULL,

Urg(N)/Alr(L)/Resp(Y)
[148] Level,

Urg(N)/Alr(L)/Resp(A/N)
[149] LevelPosition,

Urg(N)/Alr(L)/Resp(A/N)
[150] Level Time,

Urg(N)/Alr(L)/Resp(Y)
[151] Speed,

WHEN CAN YOU ACCEPT [specifiedDistance] [direction] OFFSET

uM 152Di stanceSpecifiedOff setDirection

ALTIMETER [altimeter]
uM 153Altimeter

Urg(N)/Alr(L)/Resp(Y)
[152] DistanceSpecifiedDirection,

Urg(N)/Alr(L)/Resp(R)
[153] Altimeter,
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RADAR SERVICE TERMINATED
uM154NULL

RADAR CONTACT [position]
uM 155Position

RADAR CONTACT LOST
uM156NULL

CHECK STUCK MICROPHONE [frequency]
uM 157Frequency

ATIS [atiscode]
uM158AtisCode

ERROR [errorinformation]
uM 159Errorinformation

NEXT DATA AUTHORITY [facility]
uM 160Facility

END SERVICE
uM16INULL

SERVICE UNAVAILABLE
uM162NULL

[facilitydesignation]
uM 163FacilityDesignation

WHEN READY
uM164NULL

THEN
uM165NULL

DUE TO [traffictype] TRAFFIC
uM166TrafficType

DUE TO AIRSPACE RESTRICTION
uM167NULL

DISREGARD
uM168NULL

[freetext]
UM 169FreeText

Urg(N)/Alr(L)/Resp(R)
[154] NULL,

Urg(N)/Alr(M)/Resp(R)
[155] Position,

Urg(N)/Alr(M)/Resp(R)
[156] NULL,

Urg(U)/Alr(M)/Resp(N)
[157] Frequency,

Urg(N)/Alr(L)/Resp(R)
[158] ATISCode,

Urg(U)/Alr(M)/Resp(N)
[159] Errorinformation,

Urg(L)/Alr(N)/Resp(N)
[160] Facility,

Urg(L)/Alr(N)/Resp(N)
[161] NULL,

Urg(L)/Alr(L)/Resp(N )
[162] NULL,

Urg(L)/Alr(N)/Resp(N)
[163] FacilityDesignation,

Urg(L)/Alr(N)/Resp(N)
[164] NULL,

Urg(L)/Alr(N)/Resp(N)
[165] NULL,

Urg(L)/Alr(N)/Resp(N)
[166] TrafficType,

Urg(L)/Alr(N)/Resp(N)
[167] NULL,

Urg(U)/Alr(M)/Resp(R)
[168] NULL,

Urg(N)/Alr(L)/Resp(R)
[169] FreeText,
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- [freetext] Urg(D)/Alr(H)/Resp(R)
uM 170FreeText [170] FreeText,

CLIMB AT [verticaRate] MINIMUM
uM171VerticalRate

CLIMB AT [verticaRate] MAXIMUM
uM172VerticalRate

DESCEND AT [verticaRate] MINIMUM
uM173VerticalRate

DESCEND AT [verticaRate] MAXIMUM
uM174VerticalRate

REPORT REACHING [level]
uM175Level

MAINTAIN OWN SEPARATION AND VMC
uM176NULL

AT PILOTS DISCRETION
uM177NULL

Reserved
uM178NULL

SQUAWK IDENT
uM179NULL

REPORT REACHING BLOCK [level] TO[level]
uM180LevelLevel

REPORT DISTANCE [tofrom] [position]
uM 181ToFromPosition

CONFIRM ATIS CODE
uM182NULL

[freetext]
uM183FreeText

AT [time] REPORT DISTANCE [tofrom] [position]

uM 184TimeT oFromPosition

AFTER PASSING [position] CLIMB TO [level]
uM 185PositionL evel

Urg(N)/Alr(M)/Resp(W/U)
[171] Vertica Rate,

Urg(N)/Alr(M)/Resp(W/U)
[172] Vertica Rate,

Urg(N)/Alr(M)/Resp(W/U)
[173] Vertica Rate,

Urg(N)/Alr(M)/Resp(W/U)
[174] Vertica Rate,

Urg(N)/Alr(L)/Resp(W/U)
[175] Level,

Urg(N)/Alr(M)/Resp(W/U)
[176] NULL,

Urg(L)/Alr(L)/Resp(N)
[177) NULL,

Urg(L)/Alr(L)/Resp(Y)
[178] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[179] NULL,

Urg(N)/Alr(L)/Resp(W/U)
[180] LevelLevdl,

Urg(N)/Alr(M)/Resp(Y)
[181] ToFromPosition,

Urg(N)/Alr(L)/Resp(Y)
[182] NULL,

Urg(N)/Alr(M)/Resp(N)
[183] FreeText,

Urg(N)/Alr(L)/Resp(Y)
[184] TimeToFromPosition,

Urg(N)/Alr(M)/Resp(W/U)
[185] PositionLevel,



Air-ground applications

11-273

AFTER PASSING [position] DESCEND TO [level]
uM 186PositionL evel

[freetext]
uM187FreeText

AFTER PASSING [position] MAINTAIN [speed]
uM 188PositionSpeed

ADJUST SPEED TO [speed]
UM 189Speed

FLY HEADING [degrees]
uM190Degrees

ALL ATSTERMINATED
uM19INULL

REACH [level] BY [time]
uM192LevelTime

IDENTIFICATION LOST
uM193NULL

[freetext]
UM 194FreeText

[freetext]
UM 195FreeText

[freetext]
UM 196FreeText

[freetext]
uM197FreeText

[freetext]
uM198FreeText

[freetext]
UM 199FreeText

REPORT REACHING
uM200NULL

Not Used
uM201INULL

Urg(N)/Alr(M)/Resp(W/U)
[186] PositionLevel,

Urg(L)/Alr(N)/Resp(N)
[187] FreeText,

Urg(N)/Alr(M)/Resp(W/U)
[188] PositionSpeed,

Urg(N)/Alr(M)/Resp(W/U)
[189] Speed,

Urg(N)/Alr(M)/Resp(W/U)
[190] Degrees,

Urg(N)/Alr(M)/Resp(R)
[191] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[192] Level Time,

Urg(N)/Alr(M)/Resp(R)
[193] NULL,

Urg(N)/Alr(L)/Resp(Y)
[194] FreeText,

Urg(L)/Alr(L)/Resp(R)
[195] FreeText,

Urg(N)/Alr(M)/Resp(W/U)
[196] FreeText,

Urg(U)/Alr(M)/Resp(W/U)
[197] FreeText,

Urg(D)/Alr(H)/Resp(W/U)
[198] FreeText,

Urg(N)/Alr(L)/Resp(N)
[199] FreeText,

Urg(N)/Alr(L)/Resp(W/U)
[200] NULL,

Urg(L)/Alr(L)/Resp(N)
[201] NULL,
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-~ Not Used Urg(L)/Alr(L)/Resp(N)
uM202NULL [202] NULL,

-~ [freetext] Urg(N)/Alr(M)/Resp(R)
uM203FreeText [203] FreeText,

-~ [freetext] Urg(N)/Alr(M)/Resp(Y)
uM204FreeText [204] FreeText,

- [freetext] Urg(N)/Alr(M)/Resp(A/N)
UM 205FreeText [205] FreeText,

- [freetext] Urg(L)/Alr(N)/Resp(Y)
uM 206FreeText [206] FreeText,

- [freetext] Urg(L)/Alr(L)/Resp(Y)
uM207FreeText [207] FreeText,

- [freetext] Urg(L)/Alr(L)/Resp(N)
uM 208FreeText [208] FreeText,

REACH [level] BY [position]
uM209L evel Position

IDENTIFIED [position]
uM210Position

REQUEST FORWARDED
uM21INULL

[facilitydesignation] ATIS [atiscode] CURRENT
uM212FacilityDesignationATISCode

[facilitydesignation] ALTIMETER [altimeter]
uM 213FacilityDesignati onAltimeter

RVR RUNWAY [runway] [rvr]
uM214RunwayRVR

TURN [direction][degrees]
uM215DirectionDegrees

REQUEST FLIGHT PLAN
uM216NULL

REPORT ARRIVAL
uM217NULL

Urg(N)/Alr(M)/Resp(W/U)
[209] LevelPosition,

Urg(N)/Alr(M)/Resp(R)
[210] Position,

Urg(N)/Alr(L)/Resp(N)
[211] NULL,

Urg(N)/Alr(L)/Resp(R)
[212] FacilityDesignationATISCode,

Urg(N)/Alr(L)/Resp(R)
[213] FacilityDesignationAltimeter,

Urg(N)/Alr(M)/Resp(R)
[214] RunwayRVR,

Urg(N)/Alr(M)/Resp(W/U)
[215] DirectionDegrees,

Urg(N)/Alr(M)/Resp(Y)
[216] NULL,

Urg(N)/Alr(M)/Resp(Y)
[217] NULL,
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REQUEST ALREADY RECEIVED
uM218NULL

STOP CLIMB AT [level]
uM219L evel

STOP DESCENT AT [level]
uM220L evel

STOP TURN HEADING [degrees]
uM221Degrees

NO SPEED RESTRICTION
uM222NULL

REDUCE TO MINIMUM APPROACH SPEED
uM223NULL

NO DELAY EXPECTED
uM224NULL

DELAY NOT DETERMINED
uM225NULL

EXPECTED APPROACH TIME [time]
uM226Time

LOGICAL ACKNOWLEDGMENT
uM227NULL

REPORT ETA [position]
uM 228Position

REPORT ALTERNATE AERODROME
uM229NULL

IMMEDIATELY
uM230NULL

STATE PREFERRED LEVEL
uM231INULL

STATE TOP OF DESCENT
uM232NULL

Urg(L)/Alr(N)/Resp(N)
[218] NULL,

Urg(U)/Alr(M)/Resp(W/U)
[219] Level,

Urg(U)/Alr(M)/Resp(W/U)
[220] Level,

Urg(U)/Alr(M)/Resp(W/U)
[221] Degrees,

Urg(L)/Alr(L)/Resp(R)
[222] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[223] NULL,

Urg(N)/Alr(L)/Resp(R)
[224] NULL,

Urg(N)/Alr(L)/Resp(R)
[225] NULL,

Urg(N)/Alr(L)/Resp(R)
[226] Time,

Urg(N)/Alr(M)/Resp(N)
[227] NULL,

Urg(L)/Alr(L)/Resp(Y)
[228] Position,

Urg(L)/Alr(L)/Resp(Y)
[229] NULL,

Urg(D)/Alr(H)/Resp(N)
[230] NULL,

Urg(L)/Alr(L)/Resp(Y)
[231] NULL,

Urg(L)/Alr(L)/Resp(Y)
[232] NULL,

USE OF LOGICAL ACKNOWLEDGMENT PROHIBITED

uM233NULL

Urg(N)/Alr(M)/Resp(N)
[233] NULL,
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FLIGHT PLAN NOT HELD
uM234NULL

ROGER 7500
uM235NULL

LEAVE CONTROLLED AIRSPACE
uM236NULL

-- Downlink message element

Urg(L)/Alr(L)/Resp(N)
[234] NULL,

Urg(U)/Alr(H)/Resp(N)
[235] NULL,

Urg(N)/Alr(M)/Resp(W/U)
[236] NULL,

ATCDownlinkM sgElementld ::= CHOICE

{
WILCO

dMONULL

UNABLE
dMINULL

STANDBY
dM2NULL

ROGER
dM3NULL

AFFIRM
dM4NULL

NEGATIVE
dM5NULL

REQUEST [level]
dM6Leve

REQUEST BLOCK [level] TO [level]
dM7LevelLevel

REQUEST CRUISE CLIMB TO [level]
dM8Level

REQUEST CLIMB TO [level]
dM9Level

Urg(N)/Alr(M)/Resp(N)
[0] NULL,

Urg(N)/Alr(M)/Resp(N)
[1] NULL,

Urg(N)/Alr(M)/Resp(N)
[2] NULL,

Urg(N)/Alr(M)/Resp(N)
[3] NULL,

Urg(N)/Alr(M)/Resp(N)
[4] NULL,

Urg(N)/Alr(M)/Resp(N)
[5] NULL,

Urg(N)/Alr(L)/Resp(Y)
[6] Level,

Urg(N)/Alr(L)/Resp(Y)
[7] LevelLevel,

Urg(N)/Alr(L)/Resp(Y)
[8] Level,

Urg(N)/Alr(L)/Resp(Y)
[9] Level,
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REQUEST DESCENT TO [level]
dM10Level

AT [position] REQUEST CLIMB TO [level]
dM 11PositionLevel

AT [position] REQUEST DESCENT TO [level]

dM12PositionL evel

AT [time] REQUEST CLIMB TO [level]
dM13TimeLevel

AT [time] REQUEST DESCENT TO [level]
dM14TimeLevel

Urg(N)/Alr(L)/Resp(Y)
[10] Level,

Urg(N)/Alr(L)/Resp(Y)
[11] PositionLevel,

Urg(N)/Alr(L)/Resp(Y)
[12] PositionLevel,

Urg(N)/Alr(L)/Resp(Y)
[13] TimeLevel,

Urg(N)/Alr(L)/Resp(Y)
[14] TimeLevdl,

REQUEST OFFSET [specifiedDistance] [direction] OF ROUTE

dM15DistanceSpecifiedDirection

Urg(N)/Alr(L)/Resp(Y)
[15] DistanceSpecifiedDirection,

AT [position] REQUEST OFFSET [specifiedDistance] [direction] OF ROUTE

dM 16PositionDistanceSpecifiedDirection

Urg(N)/Alr(L)/Resp(Y)
[16] PositionDistanceSpecifiedDirection,

AT [time] REQUEST OFFSET [specifiedDistance] [direction] OF ROUTE

dM 17TimeDistanceSpecifiedDirection

REQUEST [speed]
dM 18Speed

REQUEST [speed] TO [speed]
dM 19SpeedSpeed

REQUEST VOICE CONTACT
dM20NULL

REQUEST VOICE CONTACT [frequency]
dM 21Frequency

REQUEST DIRECT TO [position]
dM22Position

REQUEST [procedureName]
dM 23ProcedureName

REQUEST CLEARANCE [routeClearance]
dM 24RouteClearance

Urg(N)/Alr(L)/Resp(Y)
[17] TimeDistanceSpecifiedDirection,

Urg(N)/Alr(L)/Resp(Y)
[18] Speed,

Urg(N)/Alr(L)/Resp(Y)
[19] SpeedSpeed,

Urg(N)/Alr(L)/Resp(Y)
[20] NULL,

Urg(N)/Alr(L)/Resp(Y)
[21] Frequency,

Urg(N)/Alr(L)/Resp(Y)
[22] Position,

Urg(N)/Alr(L)/Resp(Y)
[23] ProcedureName,

Urg(N)/Alr(L)/Resp(Y)
[24] RouteClearancelndex,
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REQUEST [clearanceType] CLEARANCE

dM 25ClearanceType

Urg(N)/Alr(L)/Resp(Y)
[25] ClearanceType,

REQUEST WEATHER DEVIATION TO [position] VIA [routeClearance]

dM 26PositionRouteClearance

Urg(N)/Alr(M)/Resp(Y)
[26] PositionRouteClearancelndex,

REQUEST WEATHER DEVIATION UP TO [specifiedDistance] [direction] OF ROUTE

dM 27DistanceSpecifiedDirection

LEAVING [level]
dM28Level

CLIMBING TO [level]
dM29L evel

DESCENDING TO [level]
dM30Level

PASSING [position]
dM31Position

PRESENT LEVEL [level]
dM32Level

PRESENT POSITION [position]
dM33Position

PRESENT SPEED [speed]
dM 34Speed

PRESENT HEADING [degrees]
dM35Degrees

PRESENT GROUND TRACK [degrees]
dM36Degrees

MAINTAINING [level]
dM37Level

ASSIGNED LEVEL [level]
dM38Level

ASSIGNED SPEED [speed]
dM 39Speed

Urg(N)/Alr(M)/Resp(Y)
[27] DistanceSpecifiedDirection,

Urg(N)/Alr(L)/Resp(N)
[28] Level,

Urg(N)/Alr(L)/Resp(N)
[29]Level,

Urg(N)/Alr(L)/Resp(N)
[30] Level,

Urg(N)/Alr(L)/Resp(N)
[31] Position,

Urg(N)/Alr(L)/Resp(N)
[32] Level,

Urg(N)/Alr(L)/Resp(N)
[33] Position,

Urg(N)/Alr(L)/Resp(N)
[34] Speed,

Urg(N)/Alr(L)/Resp(N)
[35] Degrees,

Urg(N)/Alr(L)/Resp(N)
[36] Degrees,

Urg(N)/Alr(L)/Resp(N)
[37] Level,

Urg(N)/Alr(M)/Resp(N)
[38] Level,

Urg(N)/Alr(M)/Resp(N)
[39] Speed,
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-~ ASSIGNED ROUTE [routeClearance]
dM40RouteClearance

--  BACK ON ROUTE
dM41INULL

- NEXT WAYPOINT [position]
dM42Position

-- NEXT WAYPOINT ETA [time]
dM43Time

-- ENSUING WAY POINT [position]
dM44Position

-- REPORTED WAY POINT [position]
dM45Position

-- REPORTED WAY POINT [time]
dM46Time

- SQUAWKING [code]
dM47Code

-~ POSITION REPORT [positionreport]
dM48PositionReport

-~ WHEN CAN WE EXPECT [speed]
dM 49Speed

- WHEN CAN WE EXPECT [speed] TO [speed]
dM50SpeedSpeed

- WHEN CAN WE EXPECT BACK ON ROUTE
dM51INULL

-- WHEN CAN WE EXPECT LOWER LEVEL
dM52NULL

-- WHEN CAN WE EXPECT HIGHER LEVEL
dM53NULL

-- WHEN CAN WE EXPECT CRUISE CLIMB TO [level]
dM54L evel

- PAN PAN PAN
dM55NULL

Urg(N)/Alr(M)/Resp(N)

[40] RouteClearancelndex,

Urg(N)/Alr(M)/Resp(N)
[41] NULL,

Urg(N)/Alr(L)/Resp(N)
[42] Position,

Urg(N)/Alr(L)/Resp(N)
[43] Time,

Urg(N)/Alr(L)/Resp(N)
[44] Position,

Urg(N)/Alr(L)/Resp(N)
[45] Position,

Urg(N)/Alr(L)/Resp(N)
[46] Time,

Urg(N)/Alr(L)/Resp(N)
[47] Code,

Urg(N)/Alr(M)/Resp(N)
[48] PositionReport,

Urg(L)/Alr(L)/Resp(Y)
[49] Speed,

Urg(L)/Alr(L)/Resp(Y)
[50] SpeedSpeed,

Urg(L)/Alr(L)/Resp(Y)
[51] NULL,

Urg(L)/Alr(L)Y/Resp(Y)
[52] NULL,

Urg(L)/Alr(L)/Resp(Y)
[53] NULL,
Urg(L)/Alr(L)/Resp(Y)
[54] Level,

Urg(U)/Alr(H)/Resp(Y)
[55] NULL,
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MAYDAY MAYDAY MAYDAY
dM56NULL

[remainingFuel] OF FUEL REMAINING AND [personsonboard] PERSONS ON BOARD

dM 57Remai ningFuel PersonsOnBoard

CANCEL EMERGENCY
dM58NULL

Urg(D)/Alr(H)/Resp(Y)
[56] NULL,

Urg(U)/Alr(H)/Resp(Y)

[57] RemainingFuel PersonsOnBoard,

Urg(U)/Alr(M)/Resp(Y)
[58] NULL,

-~ DIVERTING TO [position] VIA [routeClearance]
dM59PositionRouteClearance

Urg(U)/Alr(H)/Resp(Y)
[59] PositionRouteClearancelndex,

-~ OFFSETTING [specifiedDistance] [direction] OF ROUTE Urg(U)/Alr(H)/Resp(Y)
dM60DistanceSpecifiedDirection [60] DistanceSpecifiedDirection,

DESCENDING TO [level]
dM61Level

ERROR [errorInformation]
dM62ErrorIinformation

NOT CURRENT DATA AUTHORITY
dM63NULL

[facilitydesignation]
dM64FacilityDesignation

DUE TO WEATHER
dM6E5NULL

DUE TO AIRCRAFT PERFORMANCE
dM66NULL

[freetext]
dM67FreeText

[freetext]
dM68FreeText

REQUEST VMC DESCENT
dM69NULL

REQUEST HEADING [degrees]
dM70Degrees

REQUEST GROUND TRACK [degrees]
dM71Degrees

Urg(U)/Alr(H)/Resp(Y)
[61] Level,

Urg(U)/Alr(L)/Resp(N)
[62] ErrorInformation,

Urg(L)/Alr(L)/Resp(N)
[63] NULL,

Urg(L)/Alr(L)/Resp(N)
[64] FacilityDesignation,

Urg(L)/Alr(L)/Resp(N)
[65] NULL,

Urg(L)/Alr(L)/Resp(N)
[66] NULL,

Urg(N)/Alr(L)/Resp(N)
[67] FreeText,

Urg(D)/Alr(H)/Resp(Y)
[68] FreeText,

Urg(N)/Alr(L)/Resp(Y)
[69] NULL,

Urg(N)/Alr(L)/Resp(Y)
[70] Degrees,

Urg(N)/Alr(L)/Resp(Y)
[71] Degrees,
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- REACHING [level] Urg(N)/Alr(L)/Resp(N)
dM72Level [72] Level,

-~ [versionnumber] Urg(L)/Alr(L)/Resp(N)
dM 73V ersionnumber [73] VersionNumber,

--  REQUEST TO MAINTAIN OWN SEPARATION AND VMC
- Urg(L)/Alr(L)/Resp(Y)

dM74NULL [74] NULL,

-- AT PILOTSDISCRETION Urg(L)/Alr(L)/Resp(N)
dM75NULL [75] NULL,

-~ REACHING BLOCK [level] TO [level] Urg(N)/Alr(L)/Resp(N)
dM76LevelLevel [76] LevelLevel,

-~ ASSIGNED BLOCK [level] TO [level] Urg(N)/Alr(M)/Resp(N)
dM77LevelLevel [77] LevelLevdl,

-- AT [time] [distance] [tofrom] [position] Urg(N)/Alr(L)/Resp(N)
dM 78TimeDistanceT oFromPosition [78] TimeDistanceToFromPosition,

- ATIS[atiscode] Urg(N)/Alr(L)/Resp(N)
dM79AtisCode [79] ATISCode,

-~ DEVIATING UP TO [specifiedDistance] [direction] OF ROUTE
- Urg(U)/Alr(H)/Resp(Y)

dM80DistanceSpecifiedDirection [80] DistanceSpecifiedDirection,

-~ WE CAN ACCEPT [level] AT [time] Urg(L)/Alr(L)/Resp(N)
dM8lLevel Time [81] LevelTime,

-~ WE CANNOT ACCEFPT [level] Urg(L)/Alr(L)/Resp(N)
dm82Level [82] Level,

-~ WE CAN ACCEPT [speed] AT [time] Urg(L)/Alr(L)/Resp(N)
dM83SpeedTime [83] SpeedTime,

-~ WE CANNOT ACCEPT [speed] Urg(L)/Alr(L)/Resp(N)
dM84Speed [84] Speed,

-~ WE CAN ACCEPT [specifiedDistance] [direction] AT [time]
- Urg(L)/Alr(L)/Resp(N)
dM85DistanceSpecifiedDirectionTime [85] DistanceSpecifiedDirectionTime,

- WE CANNOT ACCEPT [specifiedDistance] [direction]  Urg(L)/Alr(L)/Resp(N)
dM86DistanceSpecifiedDirection [86] DistanceSpecifiedDirection,
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WHEN CAN WE EXPECT CLIMB TO [level]

dM87Level

WHEN CAN WE EXPECT DESCENT TO [level]

dM88Level

MONITORING [unitname] [frequency]
dM89UnitnameFrequency

[freetext]
dM90FreeT ext

[freetext]
dM91FreeText

[freetext]
dM92FreeText

[freetext]
dM93FreeText

[freetext]
dM94FreeText

[freetext]
dM95FreeText

[freetext]
dM96FreeText

[freetext]
dM97FreeText

[freetext]
dM98FreeText

CURRENT DATA AUTHORITY
dM99NULL

LOGICAL ACKNOWLEDGMENT
dM100NULL

REQUEST END OF SERVICE
dM10INULL

LANDING REPORT
dM102NULL

Urg(L)/Alr(L)/Resp(Y)
[87] Level,

Urg(L)/Alr(L)/Resp(Y)
[88] Level,

Urg(U)/Alr(M)/Resp(N)
[89] UnitNameFrequency,

Urg(N)/Alr(M)/Resp(N)
[90] FreeText,

Urg(N)/Alr(L)/Resp(Y)
[91] FreeText,

Urg(L)/Alr(L)/Resp(Y)
[92] FreeText,

Urg(U)/Alr(H)/Resp(N)
[93] FreeText,

Urg(D)/Alr(H)/Resp(N)
[94] FreeText,

Urg(U)/Alr(M)/Resp(N)
[95] FreeText,

Urg(U)/Alr(L)/Resp(N)
[96] FreeText,

Urg(L)/Alr(L)/Resp(N)
[97] FreeText,

Urg(N)/Alr(N)/Resp(N)
[98] FreeText,

Urg(L)/Alr(L)/Resp(N)
[99] NULL,

Urg(N)/Alr(M)/Resp(N)
[100] NULL,

Urg(L)/Alr(L)/Resp(Y)
[101] NULL,

Urg(N)/Alr(N)/Resp(N)
[102] NULL,
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CANCELLING IFR
dM103NULL

ETA[position][time]
dM104PositionTime

ALTERNATE AERODROMET[airport]
dM105Airport

PREFERRED LEVEL[level]
dM106L evel

NOT AUTHORIZED NEXT DATA AUTHORITY
dM107NULL

DE-ICING COMPLETE
dM108NULL

TOP OF DESCENT [time]
dM109Time

TOP OF DESCENT [position]
dM 110Position

TOP OF DESCENT [time] [position]
dM111TimePosition

SQUAWKING 7500
dM112NULL

[speedType] [speedType] [speedType] SPEED [speed]
dM 113SpeedTypeSpeedTypeSpeedTypeSpeed

AircraftAddress::= BIT STRING (SIZE(24))

AircraftFlightl dentification ::= IA5String (SIZE (2..8))

Airport ::= |A5String (SIZE (4))

Altimeter ;= CHOICE

{
altimeterEnglish [Q] AltimeterEnglish,
altimeterMetric [1] AltimeterMetric

}

Urg(N)/Alr(L)/Resp(Y)
[103] NULL,

Urg(L)/Alr(L)/Resp(N)
[104] PositionTime,

Urg(L)/Alr(L)/Resp(N)
[105] Airport,

Urg(L)/Alr(L)/Resp(N)
[106] Level,

Urg(L)/Alr(L)/Resp(N)
[107] NULL,

Urg(L)/Alr(L)/Resp(N)
[108] NULL,

Urg(L)/Alr(L)/Resp(N)
[109] Time,

Urg(L)/Alr(L)/Resp(N)
[110] Position,

Urg(L)/Alr(L)/Resp(N)
[111] TimePosition,

Urg(U)/Alr(H)/Resp(N)
[112] NULL,

Urg(N)/Alr(L)/Resp(N)

[113] SpeedTypeSpeedTypeSpeedType

Speed,
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Altimeter English ::= INTEGER (2200..3200)
-- unit = Inches Mercury, Range (22.00 .. 32.00), resolution = 0.01

AltimeterMetric ::= INTEGER (7500..12500)
-- unit = Hectopascal, Range (750.0..1250.0), resolution = 0.1

ATISCode ::= IA5String (SIZE (1))
ATSRouteDesignator ::= |A5String (SIZE (2..7))

ATWAIlongTrackWaypoint ::= SEQUENCE

{
position [Q] Position,
aTWDistance [1] ATWDistance,
speed [2] Speed OPTIONAL,
arWLlLevels [3] ATWLevel Sequence OPTIONAL
}
ATWLevel ::= SEQUENCE
{
atw ATWLevel Tolerance,
level Level
}

ATWL evelSequence ::= SEQUENCE SIZE (1..2) OF ATWLevel

ATWLevelTolerance ::= ENUMERATED

{
at (0),
atorabove (D,
atorbelow 2
}
ATWDistance ::= SEQUENCE
{
atwDistanceT olerance ATWNDistanceTolerance,
distance Distance
}
ATWDistanceT olerance ::= ENUMERATED
{
plus 0),
minus D

}
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ClearanceType ::= ENUMERATED

{

noneSpecified  (0),
approach D),
departure 2,
further 3,
start-up (4),
pushback (5),
taxi (6),
take-off (7,
landing (8),
oceanic (9,
en-route (10),
downstream (1),
}

Code::= SEQUENCE SIZE (4) OF CodeOctal Digit
CodeOctalDigit ::= INTEGER (0..7)

ControlledTime ::= SEQUENCE

{
time Time,
timeTolerance  TimeTolerance
}

Date ::= SEQUENCE
{
year Year,
month Month,
day Day
}

DateTimeGroup ::= SEQUENCE
{
date Date,
timehhmmss Timehhmmss
}

Day ::= INTEGER (1..31)
--unit = Day, Range (1..31), resolution = 1

Degreelncrement ::= INTEGER (1..20)
--unit = Degree, Range (1..20), resolution =1
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Degrees .= CHOICE

{

degreesMagnetic [Q] DegreesMagnetic,
degreesTrue [1] DegreesTrue

}

DegreesM agnetic ::= INTEGER (1..360)
--unit = degree, Range (1..360), resolution =1

DegreesTrue::= INTEGER (1..360)
--unit = degree, Range (1..360), resolution =1

DepartureClearance ::= SEQUENCE

{

aircraftFlightldentification [Q] AircraftFlightldentification,
clearanceLimit [1] Position,

flightInformation 2] Flightinformation OPTIONAL,
furtherlnstructions [3] FurtherInstructions OPTIONAL
}

DepartureMinimumlinterval ::= INTEGER (1..150)
--unit = Minute, Range (0.1..15.0), resolution = 0.1

Direction ::= ENUMERATED

{
|eft (0),
right D,
eitherSide (2),
north 3,
south 4,
east (5),
west (6),
northEast D,
northWest (8),
southEast (9),
southWest (10)
}

DirectionDegrees::= SEQUENCE
{
direction Direction,
degrees Degrees
}

Distance ::= CHOICE
{
distanceNm [Q] DistanceNm,
distanceKm [1] DistanceKm

}
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DistanceKm ::= INTEGER (0..8000)
-~ unit = Kilometer, Range (0..2000), resolution = 0.25

DistanceNm ::= INTEGER (0..9999)
-~ unit = Nautical Mile, Range (0..999.9), resolution = 0.1

DistanceSpecified ::= CHOICE
{
distanceSpecifiedNm [Q] DistanceSpecifiedNm,
distanceSpecifiedKm [1] DistanceSpecifiedKm
}

DistanceSpecifiedDirection ::= SEQUENCE

{

distanceSpecified DistanceSpecified,
direction Direction

}

DistanceSpecifiedDirectionTime ::= SEQUENCE
{

distanceSpecifiedDirection DistanceSpecifiedDirection,
time Time
}

DistanceSpecifiedKm ::= INTEGER (1..500)
-~ unit = Kilometer, Range (1..500), resolution = 1

DistanceSpecifiedNm ::= INTEGER (1..250)
-~ Uunit = Nautical Mile, Range (1..250), resolution = 1

Errorinformation ::= ENUMERATED

{

unrecogni zedM sgReferenceNumber (0),
logical AcknowledgmentNotA ccepted D,
insufficientResources 2,
invalidM essageElementCombination (3,
invalidM essageElement 4,
}

Facility ::= CHOICE

{

noFacility [0] NULL,
facilityDesignation [1] FacilityDesignation
}

FacilityDesignation ::= 1A5String (SIZE (4..8))
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FacilityFunction ::= ENUMERATED

{
center (0),
approach (2),
tower 2,
final (3),
groundControl 4,
clearanceDelivery (5),
departure (6),
control ,
radio (8),
}
FacilityDesignationAltimeter ::= SEQUENCE
{
facilityDesignation FacilityDesignation,
altimeter Altimeter
}
FacilityDesignationATISCode ::= SEQUENCE
{
facilityDesignation FacilityDesignation,
arlSCode ATISCode
}
Facilityl dentification ::= CHOICE
{
facilityDesignation [Q] FacilityDesignation,
facilityName [1] FacilityName
}

FacilityName ::= IA5String (SIZE (3..18))
Fix ::= IA5String (SIZE (1..5))

FixName ::= SEQUENCE

{
name [0] Fix,
latlon [1] LatitudelL ongitude OPTIONAL
}
FlightI nformation ::= CHOICE
routeOfFlight [Q] Routelnformation,
level SOfFlight [1] LevelsOfFlight,
routeAndL evels 2] RouteAndLevels

}
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FreeText ::= IA5String (SIZE (1..256))

Frequency ::= CHOICE

{

frequencyhf [Q] Fregquencyhf,
frequencyvhf [1] Frequencyvhf,
frequencyuhf [2] Freguencyuhf,

frequencysatchannel [3] Freguencysatchannel
}

Frequencyhf ::= INTEGER (2850..28000)
-~ unit = Kilohertz, Range (2850..28000), resolution = 1

Frequencysatchannel ::= NumericString (SIZE (12))
-~ Frequencysatchannel correspondsto a 12 digit telephone number

Frequencyuhf ::= INTEGER (9000..15999)
-~ Unit = Megahertz, Range (225.000..399.975), resolution = 0.025

Frequencyvhf ::= INTEGER (23600..27398)
-~ Unit = Megahertz, Range (118.000..136.990), resolution = 0.005

Furtherlnstructions::= SEQUENCE

{
code [Q] Code

frequencyDeparture [1] UnitNameFrequency

clearanceExpiryTime [2] Time
airportDeparture [3] Airport
airportDestination [4] Airport
timeDeparture [5] TimeDeparture
runwayDeparture [6] Runway
revisionNumber [7] RevisionNumber
arlSCode [8] ATISCode
}

Holdatwaypoint ::= SEQUENCE
{
position [Q] Position,
hol datwaypoi ntspeedlow [1] Speed
aTWlevel 2] ATWLevel
hol datwaypointspeedhigh [3] Speed
direction [4] Direction
degrees [5] Degrees
eFCtime [6] Time

legtype [7] LegType
}

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL
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HoldClearance ::= SEQUENCE

{

position [Q] Position,

level [1] Level,

degrees 2] Degrees,

direction [3] Direction,

legType [4] LegType OPTIONAL
}

Humidity ::= INTEGER (0..100)
-~ Uunit = Percent humidity, Range (0..100), resolution = 1

I nter ceptCour seFrom ::= SEQUENCE

{
fromSelection InterceptCourseFromSel ection,
degrees Degrees
}

I nter ceptCour seFromSelection ::= CHOICE
{
publishedldentifier [0] Publishedldentifier,
latitudel ongitude [1] Latitudel ongitude,
placeBearingPlaceBearing 2] PlaceBearingPlaceBearing,
placeBearingDistance [3] PlaceBearingDistance
}

Icing ::= ENUMERATED
{
trace (0),
light (1),
moderate 2,
severe (©)]
}

Latitude ::= SEQUENCE
{
latitudeType LatitudeType,
latitudeDirection LatitudeDirection

}
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LatitudeDegrees ::= INTEGER (0..90000)
-- unit = Degree, Range (0..90), resolution = 0.001

LatitudeDegreesMinutes ::= SEQUENCE

{
latitudeWholeDegrees LatitudeWholeDegrees,
minutesL atLon MinutesLatLon
}
L atitudeDegreesM inutesSeconds ::= SEQUENCE
{
latitudeWholeDegrees LatitudeWholeDegrees,
|atlonwWholeMinutes LatLonWholeMinutes,
secondsLatLon SecondsLatLon
}
LatitudeDirection ::= ENUMERATED
{
north (0),
south D
}

LatitudewholeDegrees ::= INTEGER (0..89)
-- unit = Degree, Range (0..89), resolution = 1

Latitudel ongitude ::= SEQUENCE

{
latitude [Q] Latitude OPTIONAL,
longitude [1] Longitude OPTIONAL
}
L atitudeReportingPoints ::= SEQUENCE
{
|atitudeDirection LatitudeDirection,
latitudeDegrees LatitudeDegrees
}
LatitudeType ::= CHOICE
{
latitudeDegrees [Q] LatitudeDegrees,
latitudeDegreesMinutes [1] LatitudeDegreesMinutes,
latitudeDM S 2] L atitudeDegreesMinutesSeconds
}

LatLonWholeMinutes::= INTEGER (0..59)
-- unit = Minute, Range (0..59), resolution =1
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LatL onReportingPoints ::= CHOICE

{
|atitudeReportingPoints [Q] L atitudeReportingPaints,
longitudeReportingPoints [1] L ongitudeReportingPoints
}

LegDistance ::= CHOICE
{
legDistanceEnglish [Q] LegDistanceEnglish,
legDistanceMetric [1] LegDistanceMetric
}

L egDistanceEnglish ::= INTEGER (0..50)
-- unit = Nautical Mile, Range (0..50), resolution = 1

LegDistanceMetric ::= INTEGER (1..128)
-- unit = Kilometer, Range (1..128), resolution = 1

LegTime::= INTEGER (0..10)
--unit = Minute, Range (0..10), resolution = 1

LegType::= CHOICE

{
legDistance [Q] LegDistance,
legTime [1] LegTime
}
Level ::= CHOICE
{
singleLevel [Q] Level Type,
blockLevel [1] SEQUENCE SIZE (2) OF Level Type
}

LevelFeet ::= INTEGER (-60..7000)
--unit = Feet, Range (-600..70000), resolution = 10

LevelFlightLevel ::= INTEGER (30..700)
--unit = Level (100 Feet), Range (030..700), resolution = 1

LeveFlightLevelMetric ::= INTEGER (100..2500)
--unit = Level (10 Meters), Range (100..2500), resolution = 1

LevelLevel ::= SEQUENCE SIZE (2) OF Level

LevelMeters::= INTEGER (-30..25000)
--unit = Meter, Range (-30..25000), resolution = 1



Air-ground applications

11-293

LevelPosition ::= SEQUENCE

{
level Level,
position Position
}
L evel ProcedureName ::= SEQUENCE
{
level Level,
procedureName ProcedureName
}
L evelsOfFlight ::= CHOICE
{
level [Q] Level,
procedureName [1] ProcedureName,

level ProcedureName 2] LevelProcedureName
}

L evel Speed ::= SEQUENCE

{
level Level,
Speed Speed
}
L evel SpeedSpeed ::= SEQUENCE
{
level Level,
speeds SpeedSpeed
}
LevelTime::= SEQUENCE
{
level Level,
time Time
}
LeveType::= CHOICE
{
level Feet [Q] LevelFeet,
levelMeters [1] LevelMeters,
levelFlightLevel 2] LevelFlightLevel,

levelFlightLevelMetric  [3] LevelFlightLevelMetric
}

Longitude ::= SEQUENCE
{
longitudeType LongitudeType,
longitudeDirection LongitudeDirection

}
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LongitudeDegrees ::= INTEGER (0..180000)
--unit = Degree, Range (0..180), resolution = 0.001

LongitudeDegreesMinutes ::= SEQUENCE

{
longitudeWholeDegrees L ongitudeWholeDegrees,
minutesLatLon MinutesLatLon
}
L ongitudeDegr eesM inutesSeconds ::= SEQUENCE
{
longitudeWholeDegrees L ongitudeWholeDegrees,
|atonWholeMinutes LatLonWholeMinutes,
secondsLatLon SecondsL atLon
}
LongitudeDirection ::= ENUMERATED
{
east (0),
west D
}

LongitudeWholeDegrees ::= INTEGER (0..179)
-- unit = Degree, Range (0..179), resolution=1

L ongitudeReportingPoints ::= SEQUENCE

{
longitudeDirection LongitudeDirection,
longitudeDegrees LongitudeDegrees
}

LongitudeType ::= CHOICE
{
longitudeDegrees [Q] LongitudeDegrees,
longitudeDegreesMinutes [1] LongitudeDegreesMinutes,
longitudeDM S [2] L ongitudeDegreesMinutesSeconds
}

MinutesLatLon ::= INTEGER (0..5999)
--unit = Minute, Range (0..59.99), resolution = 0.01

Month ::= INTEGER (1..12)
--unit = 1 Month, Range (1..12), resolution = 1

Navaid ::= SEQUENCE
{
name [Q] NavaidName,
latlon [1] LatitudelL ongitude OPTIONAL
}
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NavaidName ::= |A5String (SIZE (1..4))

PersonsOnBoard ::= INTEGER (1..1024)

PlaceBearing ::= SEQUENCE

{
publishedldentifier

degrees
}

PlaceBearingDistance ::= SEQUENCE

{
publishedldentifier

degrees
distance

}

PlaceBearingPlaceBearing ::= SEQUENCE SIZE (2) OF PlaceBearing

Position ::= CHOICE

{

fixName [Q]
navaid [1]
airport [2]
latitudel ongitude [3]

placeBearingDistance  [4]

}

PositionDegrees ::= SEQUENCE
{
position
degrees
}

Publishedidentifier,
Degrees

Publishedldentifier,
Degrees,
Distance

FixName,

Navaid,

Airport,

Latitudel ongitude,
PlaceBearingDistance

Position,
Degrees

PositionDistanceSpecifiedDir ection ::= SEQUENCE

{

position
distanceSpecifiedDirection
}

PositionL evel ::= SEQUENCE
{

position Position,
level Level
}

Position,
DistanceSpecifiedDirection
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PositionL evelL evel ::= SEQUENCE

{
position Position,
levels LevelLevel
}

PositionL evel Speed ::= SEQUENCE
{
positionlevel PositionLevel,
Speed Speed
}

PositionPosition ::= SEQUENCE SIZE (2) OF Position

PositionProcedureName ::= SEQUENCE

{
position Position,
procedureName ProcedureName
}

PositionReport ::= SEQUENCE
{
positioncurrent [Q] Position,
timeatpositioncurrent [1] Time,
level 2] Level,
fixnext [3] Position OPTIONAL,
timeetaatfixnext [4] Time OPTIONAL,
fixnextplusone [5] Position OPTIONAL,
timeetaatdestination [6] Time OPTIONAL,
remainingFuel [7] RemainingFuel OPTIONAL,
temperature [8] Temperature OPTIONAL,
winds [9] Winds OPTIONAL,
turbulence [10]  Turbulence OPTIONAL,
icing [11] Icing OPTIONAL,
speed [12]  Speed OPTIONAL,
speedground [13] SpeedGround OPTIONAL,
verticalChange [14] VerticaChange OPTIONAL,
trackAngle [15] Degrees OPTIONAL,
heading [16] Degrees OPTIONAL,
distance [17] Distance OPTIONAL,
humidity [18] Humidity OPTIONAL,
reportedWaypointPosition [19] Position OPTIONAL,
reportedWaypointTime [20] Time OPTIONAL,

reportedWaypointL evel [21] Leve OPTIONAL
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PositionRouteClear ancel ndex ::= SEQUENCE

{
position Position,
routeClearancel ndex RouteClearancel ndex
}

PositionSpeed ::= SEQUENCE
{
position Position,
speed Speed
}

PositionSpeedSpeed ::= SEQUENCE
{
position Position,
speeds SpeedSpeed
}

PositionTime ::= SEQUENCE
{
position Position,
time Time
}

PositionTimelL evel ::= SEQUENCE
{
positionTime PositionTime,
level Level
}

PositionTimeTime ::= SEQUENCE
{
position Position,
times TimeTime
}

PositionUnitNameFrequency ::= SEQUENCE
{
position Position,
unitname UnitName,
frequency Freguency
}

Procedure ::= |A5String (SIZE (1..20))
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ProcedureName ::= SEQUENCE

{

type [Q] ProcedureType,

procedure [1] Procedure,

transition 2] ProcedureTransition OPTIONAL
}

ProcedureTransition ::= |A5String (SIZE (1..5))

ProcedureType ::= ENUMERATED

{
arriva (0),
approach D,
departure ()]
}
Publishedl dentifier ::= CHOICE
{
fixName [Q] FixName,
navaid [1] Navaid
}

RemainingFuel ::= Time

RemainingFuel Per sonsOnBoard ::= SEQUENCE

{
remainingFuel RemainingFuel,
personsOnBoard PersonsOnBoard
}
ReportingPoints ::= SEQUENCE
{
latLonReportingPoints  [0] LatL onReportingPoints,
degreelncrement [1] Degreelncrement OPTIONAL
}

RevisonNumber ::= INTEGER (1..16)

RouteAndL evels ::= SEQUENCE

{
routeOfFlight Routelnformation,

level SOfFlight LevelsOfFlight
}
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RouteClearance ::= SEQUENCE
{
airportDeparture [Q] Airport OPTIONAL,
airportDestination [1] Airport OPTIONAL,
runwayDeparture 2] Runway OPTIONAL,
procedureDeparture [3] ProcedureName OPTIONAL,
runwayArrival [4] Runway OPTIONAL,
procedureApproach [5] ProcedureName OPTIONAL,
procedureArrival [6] ProcedureName OPTIONAL,
routelnformations [7] SEQUENCE SIZE (1..128)
OF Routel nformation OPTIONAL,
routel nformationAdditional [8] RoutelnformationAdditional OPTIONAL

}

RouteClearancel ndex ::= INTEGER (1..2)

-- RouteClearancelndex identifies the position of the RouteClearance data

--inthe ASN.1 typefor

-- ATC UplinkM essage, constrained Data, routeClearance Data
-- ATC DownlinkM essage, constrained Data, routeClearance Data

Routel nformation ::= CHOICE
{
publishedldentifier
latitudel ongitude
placeBearingPlaceBearing
placeBearingDistance
aT SRouteDesignator

}

Routel nformationAdditional ::= SEQUENCE

{
aTWAlongTrackWaypoints

reportingpoints
interceptCourseFroms
holdAtWaypoints
waypointSpeedL evels

rTARequiredTimeArrivals

[O]
[1]
[2]
[3]
[4]

[0]
[1]
[2]

Publishedldentifier,
Latitudel ongitude,
PlaceBearingPlaceBearing,
PlaceBearingDistance,
ATSRouteDesignator

SEQUENCE SIZE (1..8) OF ATWAIlongTrackWaypoint
OPTIONAL,

ReportingPoints

OPTIONAL,

SEQUENCE SIZE (1..4) OF InterceptCourseFrom

OPTIONAL,

[3]
[4]

SEQUENCE SIZE (1..8) OF Holdatwaypoint
OPTIONAL,
SEQUENCE SIZE (1..32) OF WaypointSpeedL evel

OPTIONAL,

(5]

SEQUENCE SIZE (1..32) OF
RTARequiredTimeArrival
OPTIONAL
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RTARequiredTimeArrival ::= SEQUENCE

{
position [Q] Position,
ITATime [1] RTATime,
rTATolerance [2] RTATolerance OPTIONAL
}
RTATime::= SEQUENCE
{
time Time,
timeTolerance TimeTolerance
}

RTATolerance::= INTEGER (1..150)
--unit= Minute, Range (0.1..15.0), resolution = 0.1

Runway ::= SEQUENCE

{

direction RunwayDirection,
configuration RunwayConfiguration
}

RunwayDirection ::= INTEGER (1..36)

RunwayConfiguration ::= ENUMERATED

{
left (0),
right D,
center (2),
none (©))
}
RunwayRVR ::= SEQUENCE
{
runway Runway,
rvVR RVR
}
RVR ::= CHOICE
{
rvV RFeet [Q] RVRFeet,
rvVRMeters [1] RVRMeters
}

RVRFeet ::= INTEGER (0..6100)
-- unit = Feet, Range (0..6100), resolution =1
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RVRMeters::= INTEGER (0..1500)
-- unit = Meters (0..1500), resolution = 1

SecondsL atLon ::= INTEGER (0..59)
--unit = Second, Range (0.. 59), resolution = 1

Speed ::= CHOICE

{

speedindicated [Q] Speedindicated,
speedindicatedMetric [1] SpeedIndicatedMetric,
speedTrue 2] SpeedTrue,
speedTrueMetric [3] SpeedTrueMetric,
speedGround [4] SpeedGround,
speedGroundMetric [5] SpeedGroundMetric,
speedMach [6] SpeedMach

}

Speedindicated ::= INTEGER (0..400)
-- unit = Knots, Range (0..400), resolution =1

SpeedindicatedMetric ::= INTEGER (0..800)
-- unit = Kilometers/Hour, Range (0..800), resolution = 1

SpeedGround ::= INTEGER (-50..2000)
-- unit = Knots, Range (-50..2000), resolution = 1

SpeedGroundMetric ::= INTEGER (-100..4000)
-- unit = Kilometers/Hour, Range (-100..4000), resolution = 1

SpeedMach ::= INTEGER (500..4000)
-- unit = Mach Range (0.5 to 4.0), resolution = 0.001

SpeedSpeed ::= SEQUENCE SIZE (2) OF Speed

SpeedTime ::= SEQUENCE

{

speed Speed,
time Time
}

SpeedTrue::= INTEGER (0..2000)
-- unit = Knots, Range (0..2000), resolution = 1

SpeedTrueMetric ::= INTEGER (0..4000)
-- unit = Kilometers/Hour, Range (0..4000), resolution = 1
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SpeedType ::= ENUMERATED

{

noneSpecified  (0),
indicated D),
true 2,
ground 3),
mach (4,
approach (%),
cruise (6),
minimum D,
maximum (8),
}

SpeedTypeSpeedTypeSpeedType ::= SEQUENCE SIZE (3) OF SpeedType

SpeedTypeSpeedTypeSpeedTypeSpeed ::= SEQUENCE

{

speedTypes SpeedTypeSpeedTypeSpeedType,
speed Speed

}

Temperature ::= INTEGER (-100..100)
-- unit = Degree Celsius, Range (-100..100), resolution =1

Time ::= SEQUENCE

{
hours TimeHours,
minutes TimeMinutes
}
TimelLevel ::= SEQUENCE
{
time Time,
level Level
}
TimeDeparture ::= SEQUENCE
{
timeDepartureAllocated [Q] Time OPTIONAL,
timeDepartureControlled [1] ControlledTime OPTIONAL,
timeDepartureClearanceExpected 2] Time OPTIONAL,
departureMinimuminterval [3] DepartureMinimuminterval OPTIONAL

}
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TimeDistanceSpecifiedDir ection ::= SEQUENCE
{
time Time,
distanceSpecifiedDirection DistanceSpecifiedDirection
}

TimeDistanceT oFromPosition ::= SEQUENCE
{

time Time,
distance Distance,
tofrom ToFrom,
position Position

}

Timehhmmss ::= SEQUENCE
{

hoursminutes Time,
seconds TimeSeconds

}

TimeHours::= INTEGER (0..23)
-- unit = Hour, Range (0..23), resolution = 1

TimeUnitNameFrequency ::= SEQUENCE

{

time Time,
unitName UnitName,
frequency Frequency
}

TimeMinutes::= INTEGER (0..59)
-- unit = Minute, Range (0..59), resolution= 1

TimePosition ::= SEQUENCE

{
time Time,
position Position
}
TimePositionLevel ::= SEQUENCE
{
timeposition TimePosition,
level Level

}



11-304 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)

TimePositionL evel Speed ::= SEQUENCE

{

timeposition TimePosition,
level speed Level Speed

}

TimeSeconds ::= INTEGER (0..59)
-- unit = Second, Range (0..59), resolution = 1

TimeSpeed ::= SEQUENCE

{

time Time,

Speed Speed

}

TimeSpeedSpeed ::= SEQUENCE

{

time Time,
speedspeed SpeedSpeed
}

TimeTime ::= SEQUENCE SIZE (2) OF Time

TimeT oFromPosition ::= SEQUENCE

Ei me Time,
tofrom ToFrom,
position Position
}

TimeTolerance ::= ENUMERATED
{
at (0),
atorafter D,
atorbefore 2
}

ToFrom ::= ENUMERATED
{
to (0),
from D
}

ToFromPosition ::= SEQUENCE
EoFrom ToFrom,
position Position

}
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TrafficType ::= ENUMERATED

{
noneSpecified (0),
oppositeDirection D,
sameDirection (2),
converging 3,
crossing (4,
diverging (5),
}
Turbulence ::= ENUMERATED
{
light (0),
moderate D,
severe 2
}
UnitName::= SEQUENCE
{
facilityDesignation [Q] FacilityDesignation,
facilityName [1] FacilityName
facilityFunction 2] FacilityFunction
}
UnitNameFrequency ::= SEQUENCE
{
unitName UnitName,
frequency Frequency
}

VersionNumber ::= INTEGER (0..15)

VerticalChange ::= SEQUENCE
{
direction VerticalDirection,
rate Vertical Rate

}

VerticalDirection ::= ENUMERATED
{
up 0),
down D
}

OPTIONAL,
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VerticalRate ::= CHOICE

{

vertical RateEnglish [Q] VerticalRateEnglish,
vertical RateMetric [1] VerticaRateMetric

}

VerticalRateEnglish ::= INTEGER (0..3000)
-- unit = Feet/Minute, Range (0..30000), resolution = 10

VerticalRateMetric ::= INTEGER (0..1000)
-- unit = Meters/Minute, Range (0..10000), resolution = 10

WaypointSpeedL evel ::= SEQUENCE

{

position [Q] Position,

speed [1] Speed OPTIONAL,
aTWLevels [2] ATWLevel Sequence OPTIONAL
}

WindDirection ::= INTEGER (1..360)
-- unit = Degree, Range (1..360), resolution=1

Winds ::= SEQUENCE
{

direction WindDirection,
speed WindSpeed
}

WindSpeed ::= CHOICE
{
windSpeedEnglish [Q] WindSpeedEnglish,
windSpeedMetric [1] WindSpeedMetric
}

WindSpeedEnglish ::= INTEGER (0..255)
-- unit = Knot, Range (0..255), resolution = 1

WindSpeedMetric ::= INTEGER (0..511)
-- unit = Kilometer/Hour, Range (0..511), resolution = 1

Year ::= INTEGER (1996..2095)
-- unit = Y ear, Range (1996..2095), resolution = 1

END
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2.3.5 PROTOCOL DEFINITION
2.3.5.1 Sequence Rules

23511 With the exception of abort primitives, only the sequence of primitives illustrated in
figures 2.3.5-1 t0 2.3.5-18 shall be permitted.

Note 1.— The following figures define the valid sequences of primitives that are possible to be invoked
during the operation of the CPDLC application. It shows the relationship in time between the service
request and the resulting indication, and if applicable, the subsequent response and resulting confirmation.
Note 2.— Abort primitives may interrupt and terminate any of the normal message sequences outlined below.

Note 3.— Primitives are processed in the order received. See 4.4.3.

CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User

D-START Req

-
CPDLC-start Req
D-START Ind -~ ‘i
3

CPDLC-start Ind I T

|

M

Lotart E

CPDLC-start Rsp \
~ -~
D-START Rsp A v
CPDLC-start Cnf
-
D-START Cnf

Figure 2.3.5-1. Sequence Diagram for CPDL C-start Service/Air Initiated
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CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
D-START Req
-
CPDLC-start Req N\,
M~
A ~ Al D-START Ind
K} CPDLC-start Ind
T
- |
fuan "
< / CPDLC-start Rsp
- -
A D-START Rsp '
CPDLC-start Cnf
D-START Cnf

Figure 2.3.5-2. Sequence Diagram for CPDL C-start Service/Ground Initiated

CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User

D-START Req

-
DSC-start Req
D-START Ind - ‘i
P\
DSC-start Ind </_ T

-
DSC-start Rsp \
N~

~
D-START Rsp Al v

DSC-start Cnf
-

D-START Cnf

Figure 2.3.5-3. Sequence Diagram for DSC-start Service
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CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
-
/ CPDLC-message Req
— -
LA D-DATA Req

CPDLC-message Ind I
-

D-DATA Ind

m=—-

Figure 2.3.5-4. Sequence Diagram for CPDL C-message Service/Air Initiated

CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User

D-DATA Req

CPDLC-message Req \
I~

~ .|
al D-DATA Ind

CPDLC-message Ind

Figure 2.3.5-5. Sequence Diagram for CPDL C-message Service/Ground Initiated
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CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
D-END Req
-
CPDLC-end Req \
S < A D-END Ind
K} CPDLC-end Ind
T
| |
M
- E
| / CPDLC-end Rsp
7 7 D-END Rsp
&~

CPDLC-end Cnf I v

D-END Cnf

Figure 2.3.5-6. Sequence Diagram for CPDL C-end Service

CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
D-END Req
-
| / DSC-end Req
D-END Ind PR -
DSC-end Ind </_ T
[
M
E

-
DSC-end Rsp \
™~ ~
D-END Rsp Al v
x DSC-end Cnf
-

D-END Cnf

Figure 2.3.5-7. Sequence Diagram for DSC-end Service
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Sending CPDLC Service Provider Receiving
CPDLC-Ground-User CPDLC-Ground-User
D-START Req
-
CPDLC-forward Req \
N~
A ~ Al D-START Ind
K} CPDLC-forward Ind
T
gl
tstarl ’é
- /‘<_
| D-START Rsp v
- D-START Cnf
CPDLC-forward Cnf

Figure 2.3.5-8. Sequence Diagram for CPDL C-forward Service/Ground Forwarding Supported,
ASE Version Numbersthe Same

Sending CPDLC Service Provider Receiving
CPDLC-Ground-User CPDLC-Ground-User
D-START Req
|
CPDLC-forward Req \
g
A ~ Al D-START Ind
T
[
fuar "
-~ o
> D-START Rsp v
- D-START Cnf
CPDLC-forward Cnf

Figure 2.3.5-9. Sequence Diagram for CPDL C-forward Service/Ground Forwar ding Not
Supported, or Ground Forwarding Supported and ASE Version Numbers Not the Same
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CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User

D-ABORT Re
g
CPDLC-user-abort Req
D-ABORT Ind .- 7
CPDLC-user-abort Ind </_
-y T

Figure 2.3.5-10. Sequence Diagram for CPDL C-user-abort Service/CPDL C-Air-User Initiated

CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
D-ABORT Req
CPDLC-user-abort Req \
~ < Al D-ABORT Ind

CPDLC-user-abort Ind
T
| |
M
E

Figure 2.3.5-11. Sequence Diagram for CPDL C-user-abort Service/CPDL C-Ground-User Initiated
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CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
D-P-ABORT Ind A ‘*‘ D-P-ABORT Ind
[}
- 4—/_ x T
CPDLC-provider-abort Ind CPDLC-provider-abort Ind I\In
E

Figure 2.3.5-12. Sequence Diagram for CPDL C-provider-abort Service/Dialogue Service

Abort
CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
D-ABORT Req
A |
7’ CPDLC-provider-abort Ind

D-ABORT Ind |4

mz — -

-

CPDLC-provider-abort Ind

Figure 2.3.5-13. Sequence Diagram for CPDL C-provider-abort Service/CPDL C-Air-ASE Abort
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CPDLC-Ground-User CPDLC Service Provider CPDLC-Air-User
D-ABORT Req
- N
CPDLC-provider-abort Ind N \ D.ABORT Ind -:-
M
x E
-
CPDLC-provider-abort Ind
Figure 2.3.5-14. Sequence Diagram for CPDL C-provider-abort Service/
CPDL C-Ground-ASE Abort
Sending CPDLC Service Provider Receiving
CPDLC-Ground-User CPDLC-Ground-User
D-ABORT Req
CPDLC-user-abort Req \
[~ D-ABORT Ind
=~ A;_’ "
T
[
M
E

Figure 2.3.5-15. Sequence Diagram for CPDL C-user-abort Service/Sending
CPDL C-Ground-User Initiated
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Sending
CPDLC-Ground-User

-

CPDLC Service Provider

D-P-ABORT Ind

CPDLC-provider-abort Ind

e

-

D-P-ABORT Ind

-

Receiving
CPDLC-Ground-User

mz — -

Figure 2.3.5-16. Sequence Diagram for CPDL C-provider-abort Service/Dialogue Service Abort

Sending
CPDLC-Ground-User

-

CPDLC Service Provider

D-ABORT Ind

CPDLC-provider-abort Ind

A

D-ABORT Req

<

Receiving

CPDLC-Ground-User

mz — -

Figure 2.3.5-17. Sequence Diagram for CPDL C-provider-abort Service/Receiving
CPDL C-Ground-ASE Abort
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Sending CPDLC Service Provider Receiving
CPDLC-Ground-User CPDLC-Ground-User
D-ABORT Req
- N
CPDLC-provider-abort Ind N

\ D-ABORT Ind
—>

mZ — o

Figure 2.3.5-18. Sequence Diagram for CPDL C-provider-abort Service/Sending
CPDL C-Ground-ASE Abort

2.3.5.2 CPDLC Service Provider Timers
23521 A CPDLC-ASE shall be capable of detecting when atimer expires.

Note 1.— Table 2.3.5-1 lists the time constraints related to the CPDLC application. Each time constraint
requires a timer to be set in the CPDLC protocol machine.

Note 2.— If the timer expires before the final event has occurred, a CPDLC-ASE takes appropriate action
as defined in 2.3.5.4.1.

23522 Recommendation. — The timer values should be asindicated in Table 2.3.5-1.

Table2.3.5-1. CPDLC Service Provider Timers

CPDLC Service | Timer | Timer Value | Timer Start Event | Timer Stop Event

CPDLC-start Lot 6 minutes D-START request D-START confirmatiop

DSC-start Lot 6 minutes D-START request D-START confirmatiop

CPDLC-forward | f. 6 minutes D-START request D-START confirmatiop
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Note.— The receipt of CPDLC-user-abort requests, D-ABORT Indications, or D-P-ABORT Indications are
also timer stop events.

2.3.5.3 CPDL C-Air-ASE Protocol Description
23531 Introduction
235311 If no actions are described for a CPDLC service primitive when a CPDLC-air-ASE isina
specific state, then the invacation of that service primitive shall be prohibited while the CPDLC-air-ASE is
in that state.
235312 Upon receipt of a PDU, if no actions are described for the arrival of that PDU when a
CPDLC-air-ASE isin a specific state, then that PDU is considered not permitted, and exception handling
procedures as described in 2.3.5.4.4 shall apply.

235.3.13 If a PDU is received that cannot be decoded, then exception handling procedures as
described in 2.3.5.4.3 for invalid PDU shall apply.

235314 If aPDU isnot received when oneisrequired, then exception handling asdescribed 2.3.5.4.3
shall apply.

Note 1.— The states defined for the CPDLC-air-ASE are the following.
a) IDLE
b) START-REQ,
C) START-IND,
d) DIALOGUE, and
e) END.
Note 2.— The CPDLC-air-user is an active user from:
a) the time it has invoked the CPDLC-start service request until:

1) receipt of a CPDLC-start service confirmation with Result parameter equal
to the abstract value “rejected”, or

2) invocation of a CPDLC-end service response with the Result parameter set
to the abstract value “accepted”, or

3) invocation of a CPDLC-user-abort service request, or
4) receipt of CPDLC-user-abort service indication, or

5) receipt of a CPDLC-provider-abort service indication; or
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b) the time it has received the CPDLC-start service indication until:

1) invocation of a CPDLC-start serviceresponsewith Result parameter equal
to the abstract value “rejected”, or

2) invocation of a CPDLC-end service response with the Result parameter set
to the abstract value “accepted”, or

3) invocation of a CPDLC-user-abort service request, or
4) receipt of CPDLC-user-abort service indication, or
5) receipt of a CPDLC-provider-abort service indication; or
c) the time it has invoked the DSC-start service request until:
1) receipt of a DSC-start service confirmation with Result parameter equal to

the abstract value “rejected”, or

2) receipt of a DSC-end service confirmation with Result parameter equal to
the abstract value “accepted”, or

3) invocation of a CPDLC-user-abort service request, or
4) receipt of CPDLC-user-abort service indication, or
5) receipt of a CPDLC-provider-abort service indication.

2.35.3.15 On initiation the CPDLC-air-ASE shall bein the IDLE state.

Note.— The CPDLC-air-ASE contains a Boolean called DSC. DSC has the abstract value “true” when the
dialogue is a DSC dialogue, and has the abstract value “false” otherwise.

2.35.3.1.6 On the initiation of a CPDLC-air-ASE, DSC shall be set to the abstract value “false”.
2.3.5.3.2 D-START Indication

2.3.5.3.21 Upon receipt of a D-START indication, if the CPDLC-air-ASE is ihDh& state and the
D-START User Data parameter contains a GroundPDUs [UplinkMessage] APDU, and the D-SQ@RT
Priority parameter has the abstract value “high priority flight safety message” and the D-SJ@RT
Residual Error Rate parameter has the abstract value “low”, the D-STARIS Routing Class parameter

has one of the abstract values specified in Table 2.3.6-1, and the D-STaNIR\f Peer ID parameter is a
valid four to eight character facility designation, the CPDLC-air-ASE shall:

a) Invoke CPDLC-start service indication containing the following:

1) the D-STARTCalling Peer ID parameter value as the CPDLC-start service
Calling Peer Identifier parameter value,
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2) the D-START QOS Routing Class parameter value as the CPDLC-start
service Class of Communication parameter value,

3) if the GroundPDUs [UplinkMessage] APDU contained in the D-START
User Data parameter is an ATCUplinkMessage, set the GroundPDUs
APDU-element as the CPDLC-start service CPDLC Message parameter
value, and

b) Enter the START-IND state.
23533 D-START Confirmation
235331 Uponreceipt of aD-START confirmation, if theCPDL C-air-ASEisinthe START-REQ state

and the D-START Result parameter has the abstract value “accepted” and DSC has the abstract value “false
and D-STARTUser Data parameter is not provided, the CPDLC-air-ASE shall:

a) Stop timerd,,,

b) Invoke CPDLC-start service confirmation with the abstract value “accepted” as the
CPDLC-start servic®esult parameter value,

c) Enter theDIALOGUE state.

2.3.5.3.3.2 Uponreceipt of a D-START confirmation, if the CPDLC-air-ASE is iBTART-REQ state

and the D-STARResult parameter has the abstract value “rejected (permanent)” and the D-$RefaRiT

Source parameter has the abstract value “DS user” and DSC has the abstract value “false” and if the
D-START User Data parameter is provided, th®ser Data parameter contains a GroundPDUs
[ATCUplinkMessage] APDU, the CPDLC-air-ASE shall:

a) Stop timerd,,,
b) Invoke CPDLC-start service confirmation containing the following:
1) if the D-STARTUser Data parameter is provided, the APDU contained in
the D-STARTUser Data parameter as the CPDLC-start serviRapect

Reason parameter value, and

2) the abstract value “rejected” as the CPDLC-start seRésdt parameter
value, and

c) Enter thd DLE state.
2.3.5.3.3.3 Uponreceipt of a D-START confirmation, if the CPDLC-air-ASE is iBTART-REQ state

and the D-STARResult parameter has the abstract value “accepted” and DSC has the abstract value “true
and D-STARTUser Data parameter is not provided, the CPDLC-air-ASE shall:

a) Stop timerd,,,
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b) Invoke DSC-start service confirmation with the abstract value “accepted” as the
DSC-start servicResult parameter value,

c) Enter theDIALOGUE state.

2.3.5.3.34 Uponreceipt of a D-START confirmation, if the CPDLC-air-ASE is iBTART-REQ state

and the D-STARResult parameter has the abstract value “rejected (permanent)” and the D-$RefaRiT

Source parameter has the abstract value “DS user”, and DSC has the abstract value “true”, and if the
D-START User Data parameter is provided, th&ser Data parameter contains a GroundPDUs
[ATCUplinkMessage] APDU, the CPDLC-air-ASE shall:

a) Stop timerd,,,
b) Invoke DSC-start service confirmation containing the following:

1) if the D-STARTUser Data parameter is provided, the APDU contained in
the D-STARTUser Data parameter as the CPDLC-start servrapect
Reason parameter value, and

2) the abstract value “rejected” as the DSC-start seiRasalt parameter
value,
c) Set DSC to the abstract value “false”, and

d) Enter thd DLE state.

2.3.5.34 D-DATA Indication

2.3.5.34.1 Upon receipt of a D-DATA indication, if the CPDLC-air-ASE is inDh&LOGUE state
and the APDU contained in the D-DATWser Data parameter is a GroundPDUs [ATCUplinkbéage]
APDU, the CPDLC-air-ASE shall:

a) Invoke CPDLC-message service indication with the APDU contained in the
D-DATA User Data parameter as the CPDLC-message se@RBLC Message

parameter value, and
b) Remain in th®IALOGUE state.

2.3.5.3.4.2 Upon receipt of a D-DATA indication, if the CPDLC-air-ASE is irEKP state and DSC
has the abstract value of “true” and the APDU contained in the D-DA$& Data parameter is a
GroundPDUs [ATCUplinkMessage] APDU, the CPDLC-air-ASE shall:

a) Invoke CPDLC-message service indication with the APDU contained in the
D-DATA User Data parameter as the CPDLC-message se@RBLC Message

parameter value, and

b) Remain in th&ND state.
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2.35.35 D-END Indication

235351 Upon receipt of aD-END indication, if the CPDL C-air-ASE isin the DIALOGUE state, and
DSC has the abstract value “false”, and if the D-ENBer Data parameter is provided, théser Data
parameter contains a GroundPDUs [ATCUplinkMessage] APDU, the CPDLC-air-ASE shall:

a) Invoke CPDLC-end service indication with the APDU contained in the D-END
User Data parameter as the CPDLC-message se@ReLC Message parameter
value, if provided, as the CPDLC-end sen@DLC Message parameter value,
and

b) Enter theEND state.

2.3.5.3.6 D-END Confirmation

2.3.5.3.6.1 Upon receipt of a D-END confirmation, if the CPDLC-air-ASE is i@ state and the
abstract the D-ENResult parameter has the abstract value “accepted” and DSC has the abstract value “true
and if the D-ENDUser Data parameter is provided, thdser Data parameter contains a GroundPDUs
[ATCUplinkMessage] APDU, the CPDLC-air-ASE shall:

a) Invoke DSC-end service confirmation with:

1) if the D-ENDUser Data parameter is provided, the APDU contained in the
D-END User Data parameter as the DSC-end sen@eDLC Message
parameter value, and

2) the abstract value “accepted” as the CPDLC-end sdRestit parameter
value,

b) Set DSC to the abstract value “false”, and
c) Enter thd DLE state.

2.3.5.3.6.2 Upon receipt of a D-END confirmation, if the CPDLC-air-ASE is itMi2 state and the
D-END Result parameter has the abstract value “rejected”, and DSC has the abstract value “true”, and if the
D-END User Data parameter is provided, th&ser Data parameter contains a GroundPDUs
[ATCUplinkMessage] APDU, the CPDLC-air-ASE shall:

a) Invoke DSC-end service confirmation with:

1) if the D-ENDUser Data parameter is provided, the APDU contained in the
D-END User Data parameter as the DSC-end sen@feDLC Message
parameter value, and

2) the abstract value “rejected” as the CPDLC-end seRasalt parameter
value:

b) Enter theDIALOGUE state.
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2.35.37 CPDLC-start Service Request

235371 Upon receipt of aCPDL C-start servicerequest, if the CPDLC-air-ASE isinthe IDLE state,
the CPDLC-air-ASE shall:

a) Create an AircraftPDUs APDU with a StartDownMessage APDU element

containing:
1) the abstract value “cpdic” as the mode,
2) if provided, theCPDLC Message parameter as the DownlinkMessage, or

3) else, NULL as the DownlinkMessage,
b) Invoke D-START request with the following:

1) the CPDLC-start servic€alled Peer Identifier parameter value as the
D-START Called Peer ID parameter value,

2) the CPDLC-start servic€alling Peer Identifier parameter value as the
D-START Calling Peer ID parameter value,

3) the D-STARTQuality of Service parameters set as follows:
i) if provided, the CPDLC-start servidglass of Communication
parameter value as the D-STARJIOS Routing Class parameter

value, or

i) The abstract value of “high priority flight safety messages”, as the
D-START QOSPriority parameter value, and

iii) The abstract value of “low” as the D-STARJOSResidual Error
Rate parameter value, and

4) the APDU as the D-STARUser Data parameter value;
c) Start timer ¢, and
d) Enter theSTART-REQ state.
2.3.5.3.8 CPDLC-start Service Response
2.3.5.3.8.1 Upon receipt of a CPDLC-start service response, if the CPDLC-air-ASE is in the
START-IND state and the CPDLC-start serviResult parameter has the abstract value “accepted” and the
CPDLC-start servic®eject Reason parameter is not provided, and DSC has the abstract value “false”, the

CPDLC-air-ASE shall:

a) Invoke D-START response with the abstract value “accepted” as the D-START
Result parameter value, and



Air-ground applications

11-323

b)

Enter the DIALOGUE state.

2.35.38.2 Upon receipt of a CPDLC-start service response, if the CPDLC-air-ASE is in the
START-IND state, and the CPDL C-start service Result parameter has the abstract value “rejected” and DSC
has the abstract value “false”, the CPDLC-air-ASE shall:

a)

b)

c)

If the CPDLC-start servic®eject Reason parameter is provided, create an
AircraftPDUs APDU with an ATCDownlinkMessage APDU element based on the
Reject Reason parameter,

Invoke D-START response with the following:
1) if created, the APDU as the D-STARJBer Data parameter, and

2) the abstract value “rejected (permanent)” as the D-STARSUIt
parameter value, and

Enter thd DLE state.

2.3.5.3.9 DSC-start Service Request

2.3.5.3.9.1 Upon receipt of a DSC-start service request, if the CPDLC-air-ASE isii_thetate, the

CPDLC-air-ASE shall:

a)

b)

Create an AircraftPDUs APDU with a StartDownMessage APDU element
containing:

1) the abstract value “dsc” as the mode,

2) if provided, theCPDLC Message parameter as the DownlinkMessage, or
3) else, NULL as the DownlinkMessage,

Invoke D-START request with the following:

1) the DSC-start servicéacility Designation parameter value as the
D-START Called Peer ID parameter value,

2) the DSC-start servicgircraft Address parameter value as the D-START
Calling Peer ID parameter value,

3) Set the D-STARTQuality of Service parameters as follows:

i) if provided, the DSC-START servic€lass of Communication
parameter value as the D-STARJOS Routing Class parameter
value,

i) The abstract value of “high priority flight safety messages”, as the
D-START QOS Priority parameter value, and
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iii) The abstract value of “low” as the D-STARJOSResidual Error
Rate parameter value, and

4) the APDU as the D-STARUser Data parameter value;
c) Set DSC to the abstract value “true”,
d) Start timer ¢, and
e) Enter theSTART-REQ state.

2.3.5.3.10 CPDLC-message Service Request

2.3.5.3.10.1 Upon receipt of a CPDLC-message service request, if the CPDLC-air-ASE is in the
DIALOGUE state, the CPDLC-air-ASE shall:

a) Create an AircraftPDUs APDU with an ATCDownlinkMessage APDU-element
based on the CPDLC-message ser@dBP®LC Message parameter,

b) Invoke D-DATA request with the APDU as the D-DATJser Data parameter
value, and

c) Remain in th®IALOGUE state.

2.3.5.3.10.2 Upon receipt of a CPDLC-message service request, if the CPDLC-air-ASE ENDthe
state and DSC has the abstract value “false”, the CPDLC-air-ASE shall:

a) Create an AircraftPDUs APDU with an ATCDownlinkMessage APDU-element
based on the CPDLC-message ser@dBP®LC Message parameter,

b) Invoke D-DATA request with the APDU as the D-DATUser Data parameter
value, and
c) Remain in th&ND state.

2.3.5.3.11 CPDLC-end Service Response

2.3.5.3.11.1 Upon receipt of a CPDLC-end service response, if the CPDLC-air-ASE is in the END state,
and the CPDLC-end servi€sult parameter has the abstract value “accepted” and DSC has the abstract

value “false”, the CPDLC-air-ASE shall;

a) Create an AircraftPDUs APDU with an ATCDownlinkMessage APDU-element
based on the CPDLC-end servicEDLC Message parameter, if provided,

b) Invoke D-END response with the following:

1) if created, the APDU as the D-ENIxer Data parameter value, and

2) the abstract value “accepted”, as the D-BREuUlt parameter value, and
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C) Enter the IDLE state.

235.3.11.2  Uponreceipt of aCPDLC-end serviceresponse, if the CPDLC-air-ASE isinthe END state,
and the CPDL C-end service Result parameter has the abstract value “rejected” and DSC has the abstract

value “false”, the CPDLC-air-ASE shall;

a) Create an AircraftPDUs APDU with an ATCDownlinkMessage APDU-element
based on the CPDLC-end servicEDLC Message parameter, if provided,

b) Invoke D-END response with the following:
1) if created, the APDU as the D-ENI¥er Data parameter value, and

2) the abstract value “rejected”, as the D-ER&ult parameter value, and
c) Enter theDIALOGUE state.

2.3.5.3.12 DSC-end Service Request

2.3.5.3.12.1 Upon receipt of a DSC-end service request, if the CPDLC-air-ASE idhAIheGUE
state and DSC has the abstract value “true”, the CPDLC-air-ASE shall:

a) Create an AircraftPDUs APDU with an ATCDownlinkMessage APDU-element
based on the DSC-end servicEDLC Message parameter, if provided,

b) Invoke D-END request with the APDU as the D-ENBer Data parameter value,
if provided, and

c) Enter theEND state.
2.3.5.3.13 CPDLC-user-abort Service Request

2.3.5.3.13.1 Upon receipt of a CPDLC-user-abort service request, if the CPDLC-air-ASE is not in the
IDLE state, the CPDLC-air-ASE shall:

a) Stop any timer,

b) If the CPDLC-user-abort servicReason parameter is provided, create an
AircraftPDUs APDU with a CPDLCUserAbortReason APDU-element based on the
CPDLC-user-abort servideeason parameter,

c) Else create an AircraftPDUs APDU with a CPDLCUserAbortReason [undefined]
APDU-element,

d) Invoke D-ABORT request with the following:
1) the D-ABORTOriginator parameter set to the abstract value “user”, and

2) the APDU as the D-ABORUser Data parameter value, and
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€ If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
f) Enter thel DLE state.

2.3.5.3.14 D-ABORT Indication

2.3.5.3.14.1 Upon receipt of a D-ABORT indication, if the CPDLC-air-ASE is not ifDhE state, and
the D-ABORT Originator parameter is “user” and the D-ABORJser Data parameter contains a
GroundPDUs [CPDLCUserAbortReason] APDU, the CPDLC-air-ASE shall:

a) Stop any timer,

b) If the CPDLC-air-user is an active user, invoke CPDLC-user-abort service
indication with the APDU contained in the D-ABORJEer Data parameter as the
CPDLC-user-abort servideeason parameter value,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

d) Enter thd DLE state.
2.3.5.3.14.2 Upon receipt of a D-ABORT indication, if the CPDLC-air-ASE is not ifDbE state, and

if the D-ABORTOriginator parameter is “provider” and if the D-ABORJser Data parameter is provided,
the D-ABORTUser Data parameter contains a GroundPDUs [CPDLCProviderAbortReason] APDU, the

CPDLC-air-ASE shall:
a) Stop any timer,

b) If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the D-ABORTUser Data parameter as the CPDLC-provider-abort
serviceReason parameter value, if provided,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
d) Enter thd DLE state.

2.3.5.3.15 D-P-ABORT Indication

2.3.5.3.15.1 Upon receipt of a D-P-ABORT indication, if the CPDLC-air-ASE is not iDihie state,
the CPDLC-air-ASE shall:

a) Stop any timer,

b) If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the CPDLC-provider-abort serviBeason parameter set to the
abstract value “communication-service-failure”,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

d) Enter thd DLE state.
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2.3.5.4 CPDLC-AIir-ASE Exception Handling

2354.1 A Timer Expires

2354.1.1 If a CPDLC-air-ASE detects that atimer has expired, that CPDLC-air-ASE shall:

a) Interrupt any current activity,
b) Createan AircraftPDUsAPDU withaCPDL CProviderAbortReason [ timer-expired]
APDU message element,
C) Invoke D-ABORT request with:
1) theabstract value “provider” as the D-ABORFiginator parameter value,
and
2) the APDU as the D-ABORUser Data parameter value, and
d) If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “timer-expired” as the CPDLC-provider abort
serviceReason parameter value,
e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
f) Enter thel DLE state.
2.3.5.4.2 Unrecoverable System Error
235421 Recommendation. — If a CPDLC-air-ASE has an unrecoverable system error, the

CPDLC-air-ASE should:

a)

b)

<)

d)

Sop any timer,

Create an AircraftPrDUs APDU with a CPDLCProvider AbortReason
[undefined-error] APDU message element,

Invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORT Originator parameter
value, and

2) the APDU as the D-ABORT User Data parameter value, and
If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “undefined-error” as the CPDLC-provider abort

service Reason parameter value,

If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
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f) Enter the IDLE state.
23543 Invalid PDU
235431 If the User Data parameter of a D-END confirmation with Result parameter set to the
abstract value “rejected”, or if theUser Data parameter of a D-START indication, a D-DATA indication,
or a D-END indication, does not contain a valid PDU, the CPDLC-air-ASE shall:

a) Stop any timer,

b) Create an AircraftPDUs APDU with a CPDLCProviderAbortReason [invalid-PDU]
APDU message element,

c) Invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and
d) If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “invalid-PDU” as the CPDLC-provider abort
serviceReason parameter value,
e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
f) Enter thel DLE state.
2.3.5.4.3.2 If thé&Jser Data parameter of a D-START confirmation wiResult set to the abstract value
“rejected (permanent)”, or a D-END confirmation wiRbsult set to the abstract value “accepted”, is not a
valid PDU then the CPDLC-air-ASE shall:
a) Stop any timer,
b) If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the CPDLC-provider-abort serviBeason parameter set to the
abstract value “invalid-PDU" ,
c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
d) Enter thd DLE state.
2.3.5.4.4 Protocol Error
2.3.5.4.4.1 If theJser Data parameter of a D-START indication, D-DATA indication, or D-END
indication is a valid PDU, but is not a PDU for which action is described within a given state in 2.3.5.3, the

CPDLC-air-ASE shall:

a) Stop any timer,
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b)

<)

d)

e)

f)

Create an AircraftPDUs APDU with a CPDLCProviderAbortReason [protocol-
error] APDU message element,

Invoke D-ABORT request with:

1) theabstract value “provider” as the D-ABORFiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider abort
serviceReason parameter value ,

If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

Enter thel DLE state.

2.3.5.4.4.2 If a D-START confirmation with tiResult parameter set to the abstract value “accepted”
contains aJser Data parameter the CPDLC-air-ASE shall:

a)

b)

c)

d)

e)

f)

Stop any timer,

Create an AircraftPDUs APDU with a CPDLCProviderAbortReason [protocol-
error] APDU message element,

Invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider-abort
serviceReason parameter value,

If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

Enter thel DLE state.

2.3.5.4.4.3 If thdJser Data parameter of a D-END confirmation is a valid PDU, but is not a permitted
PDU as defined in 2.3.5.3, the CPDLC-air-ASE shall:

a)

If the D-ENDResult parameter is set to the abstract value “rejected”, then

1) Stop any timer,
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2) Create an AircraftPDUs APDU with a CPDLCProviderAbortReason
[protocol-error] APDU message element,

3) Invoke D-ABORT request with:

)] the abstract value “provider” as the D-ABORODriginator
parameter value, and

i) the APDU as the D-ABORUser Data parameter value, and
b) If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider-abort
serviceReason parameter value,
c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
d) Enter thd DLE state.
235444 Upon receipt of a Dialogue service primitive for wich there are no instruction in 2.3.5.3 (i.e.
the primitive was not expected or was expected under other conditions or with other parameter values), the
CPDLC-air-ASE shall:

a) Stop any timer,

b) Create an AircraftPDUs APDU with a CPDLCProviderAbortReason [protocol-
error] APDU message element,

c) If a dialogue exists, invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

d) If the CPDLC-air-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider abort
serviceReason parameter value ,

e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
f) Enter thel DLE state.
2.3.5.4.5 D-START ConfirmatioResult or Reject Source Not as Expected

2.3.545.1 If a D-START confirmatidResult parameter has the abstract value of “rejected (transient)”
or if the Reject Source parameter has the abstract value of “DS provider”, the CPDLC-air-ASE shall:

a) Stop any timer,
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b) If the CPDLC-air-user is an active user, invoke CPDL C-provider-abort service
indication with the CPDLC-provider-abort service Reason parameter set to the
abstract value “communication-service-error”,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

d) Enter thd DLE state.

2.3.5.4.6 D-START IndicatioQuality of Service Not as Expected

2.3.54.6.1 If a D-START indicatioQOSPriority parameter does not have the abstract value of “high
priority flight safety messages” or if tfgOSResidual Error Rate parameter does not have the abstract value
of “low”, or if the QOS Routing Class parameter does not have one of the abstract values specified in
Table 2.3.6-1, the CPDLC-air-ASE shall:

a) Stop any timer,

b) Create an AircraftPDUs APDU with a CPDLCProviderAbortReason [invalid-QOS-
parameter] APDU message element,

c) Invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,

and

2) the APDU as D-ABORser Data parameter value,

d) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

e) Enter thd DLE state.

2.3.5.4.7 Expected PDU Missing

235471 If theUser Data parameter of a D-START indication or D-DATA indication does not
contain a PDU, the CPDLC-air-ASE shall:

a)

b)

c)

Stop any timer,

Create an AircraftPDUs APDU with a CPDLCProviderAbortReason
[expected-PDU-missing] APDU message element,

Invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter values,
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d) If the CPDLC-air-user is an active user, invoke CPDL C-provider-abort service
indication with the abstract value “not-permitted-PDU” as the
CPDLC-provider-abort servideeason parameter value,

e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

f) Enter thel DLE state.

2.3.5.5 CPDL C-Ground-ASE Protocol Description
2.355.1 Introduction
2.3551.1 If no actions are described for a CPDLC service primitive when a CPDLC-ground-ASE is
in specific state, then the invocation of that service primitive shall be prohibited while the
CPDLC-ground-ASE is in that state.
2.3.55.1.2 Won receipt of a PDU, if no actions are described for the arrival of that PDU when a
CPDLC-ground-ASE is in a specific state, then that PDU is considered not permitted, and exception handling

procedures as described in 2.3.5.6.4 shall apply.

2.3.5.5.1.3 If a PDU is received that cannot be decoded, then exception handling procedures as
described in 2.3.5.6.3 for invalid PDU shall apply.

235514 If a PDU is not received when one is required, then exception handling as described in
2.3.5.6.3 shall apply.

Note 1.— The states defined for the CPDLC-ground-ASE are the following.
a) IDLE
b) START-REQ,
C) START-IND,
d) DIALOGUE,
e) END, and
) FORWARD.
Note 2.— The CPDLC-ground-user is an active user from:
a) the time it has invoked the CPDLC-start service request until:

1) receipt of a CPDLC-start service confirmation with Result parameter equal
to the abstract value “rejected”, or

2) receipt of a CPDLC-end service confirmation with the Result parameter
equal to the abstract value “accepted”, or
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3) invocation of a CPDLC-user-abort service reguest, or
4) receipt of a CPDLC-user-abort service indication, or
5) receipt of a CPDLC-provider-abort service indication; or
b) the time it has received the CPDLC-start service indication until:
1) invocation of a CPDLC-start service response with Result parameter set
to the abstract value “rejected”, or
2) receipt of a CPDLC-end service confirmation with the Result parameter
equal to the abstract value “accepted”, or
3) invocation of a CPDLC-user-abort service request, or
4) receipt of CPDLC-user-abort service indication, or
5) receipt of a CPDLC-provider-abort service indication; or
c) the time it has received the DSC-start service indication until:
1) invocation of a DSC-start service response with Result parameter equal to
the abstract value “rejected”, or
2) invocation of a CPDLC-user-abort service request, or
3) receipt of CPDLC-user-abort service indication, or
4) receipt of a CPDLC-provider-abort service indication; or
d) the time it has invoked the CPDLC-forward service request until;
1) receipt of a CPDLC-forward service confirmation,
2) invocation of a CPDLC-user-abort service request, or
3) receipt of CPDLC-user-abort service indication, or
4) receipt of a CPDLC-provider-abort service indication.

2355.15 On initiation the CPDL C-ground-ASE shall be in the IDLE state.

Note.— The CPDLC-ground-ASE contains a Boolean called DSC. DSC has the abstract value “true” when
the dialogue is a DSC dialogue, and has the abstract value “false” otherwise.

2.3.55.1.6 On theinitiation of a CPDLC-ground-ASE, DSC shall be set to the abstract value “false”.
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2.355.2 D-START Indication

235521 Uponreceipt of aD-START indication, if the CPDL C-ground-ASE isinthe IDLE state, and

the abstract value of the D-START Calling Peer 1D parameter isa24-bit aircraft address, andthe D-START

User Data parameter containsan AircraftPDUs|[ StartDownM essage] APDU with the APDU-element mode
“cpdic”, and the D-STARTQOS Priority parameter has the abstract value “high priority flight safety
messages” and the D-STARJOS Residual Error Rate parameter has the abstract value “low” and the
D-START QOS Routing Class parameter has one of the abstract values specified in Table 2.3.6-1, the
CPDLC-ground-ASE shall:

a) Invoke CPDLC-start service indication containing the following:

1) the D-STARTCalling Peer ID parameter value as the CPDLC-start service
Calling Peer Identifier parameter value,

2) the D-STARTQOS Routing Class parameter value as the CPDLC-start
serviceClass of Communication parameter value,

3) if the AircraftPDUs APDU-element contained in the D-STABRSEr Data
parameter is an ATCDownlinkMessage, set the AircraftPDUs
APDU-element as the CPDLC-start serviceDLC Message parameter
value, and

b) Enter theSTART-IND state.

2.3.5.5.2.2 Upon receipt of a D-START indication, if the CPDLC-ground-ASE is IDttE state, and

the abstract value of the D-STARCRIling Peer ID parameter is a 24-bit aircraft address, and the D-START
User Data parameter contains an AircraftPDUs [StartDownMessage]APDU with the APDU-element mode
“dsc”, and the D-STARTQOS Priority parameter has the abstract value “high priority flight safety
messages” and the D-STARJOS Residual Error Rate parameter has the abstract value “low”, and the
D-START QOS Routing Class parameter has one of the abstract values specified in Table 2.3.6-1 the
CPDLC-ground-ASE shall:

a) Invoke DSC-start service indication containing the following:

1) the D-STARTCalling Peer ID parameter value as the DSC-start service
Aircraft Address parameter value,

2) the D-STARTQOS Routing Class parameter value as the CPDLC-start
serviceClass of Communication parameter value,

3) if the APDU AircraftPDUs APDU contained in the D-START is an
ATCDownlinkMessage, set the AircraftPDUs APDU as the DSC-start
serviceCPDLC Message parameter value,

b) Set DSC to “true”, and

c) Enter theSTART-IND state.
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2.355.2.3 Uponreceipt of aD-START indication, if the CPDL C-ground-ASE isinthe IDLE state, and

the abstract value of the D-START Calling Peer 1D parameter isaFacility Designation, and the D-START
User Data parameter containsaGroundPDUs[ATCForwardM essage] APDU and the CPDL C-ground-ASE
supportsthe CPDL C-forward service, andthe D-START QOSPriority parameter has the abstract value “high
priority flight safety messages” and the D-STAQDSResidual Error Rateparameter has the abstract value
“low”, the CPDLC-ground-ASE shall:

a) If the D-START DS User Version Number parameter value is equal to the
CPDLC-ground-ASE version number:

1) Invoke CPDLC-forward service indication containing the following:
i) the D-START Calling Peer ID parameter value as the
CPDLC-forward servic€alling Facility Designation parameter

value,

i) set the D-START GroundPDUs APDU-element as the
CPDLC-forward servic€PDLC Message parameter value, and

2) Create a GroundPDUs APDU with an ATCForwardResponse [success]
APDU element,

3) Invoke D-START response with the following:
i) the APDU as the D-STARUser Data parameter value, and

i) the abstract value “rejected (permanent)” as the D-STRESTIt
parameter value, and

4) Remain in théDLE state.

b) If the D-STARTDS User Version Number parameter value is not equal to the
CPDLC-ground-ASE version number:

1) Create a GroundPDUs APDU with an ATCForwardResponse [version-not-
equal] APDU element,

2) Invoke D-START response with the following:

i) the CPDLC-ground-ASE version number as the D-STARY
User Version Number parameter value,

i) the APDU as the D-STARUser Data parameter value, and

iii) the abstract value “rejected (permanent)” as the D-STRESIt
parameter value, and

3) Remain in théDLE state.
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2.355.24 Uponreceipt of aD-START indication, if the CPDL C-ground-ASE isinthe IDLE state, and
the abstract value of the D-START Calling Peer 1D parameter isaFacility Designation, and the D-START
User Data parameter contains a GroundPDUs APDU and the APDU element is an ATCForwardM essage
and the CPDL C-ground-A SE does not support the CPDL C-forward service, the CPDL C-ground-A SE shall:

a) Create a GroundPDUs APDU with an ATCForwardResponse
[service-not-supported] APDU element,

b) Invoke D-START response with the following:
1) the APDU as the D-START User Data parameter value, and

2) the abstract value “rejected (permanent)’” as the D-STARSBuIt
parameter value, and

c) Remain in théDLE state.
2.3.55.3 D-START Confirmation
2.3.55.3.1 Uponreceipt of a D-START confirmation, if the CPDLC-ground-ASE is STERT-REQ
state and if the D-STARResult parameter has the abstract value “accepted”, and DSC has the abstract value
of “false” and D-STARTUser Data parameter is not provided, the CPDLC-ground-ASE shall:
a) Stop timerd,,,

b) Invoke CPDLC-start service confirmation containing the abstract value “accepted”
as the CPDLC-start serviésult parameter value, and

c) Enter theDIALOGUE state.
2.3.5.5.3.2 Uponreceipt of a D-START confirmation, if the CPDLC-ground-ASE is ST&RT-REQ
state and the D-STARResult parameter has the abstract value “rejected (permanent)” and the D-START
Reject Source parameter has the abstract value “DS user” and DSC has the abstract value “false” and if the
D-START User Data parameter is provided, thEser Data parameter contains a AircraftPDUs
[ATCDownlinkMessage] APDU, the CPDLC-ground-ASE shall:
a) Stop timerd,,,
b) Invoke CPDLC-start service confirmation containing the following:
1) if the D-STARTUser Data parameter is provided, the APDU contained in
the D-STARTUser Data parameter as the CPDLC-start serviaggect

Reason parameter value, and

2) the abstract value “rejected” as the CPDLC-start seRésdt parameter
value, and

c) Enter thd DLE state.
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235533 Upon receipt of aD-START confirmation, if the CPDL C-ground-ASE isinthe FORWARD
state and if the D-START Result parameter has the abstract value “rejected (permanent)” aiRdjtoe
Source parameter has the abstract value “DS user’and the D-STWERT Data parameter contains a
GroundPDUs [ATCForwardResponse] APDU, the CPDLC-ground-ASE shall:

a) If the D-STARTDSUser Version Number parameter value is equal to the CPDLC-
ground-ASE version number:

1) Stop timer ¢,

2) Invoke CPDLC-forward service confirmation with the D-START
GroundPDUs APDU element as the CPDLC-forward serResult
parameter value, and

3) Enter thd DLE state.

b) If the D-STARTDS User Version Number parameter value is not equal to the
CPDLC-ground-ASE version number:

1) Stop timer 4.,
2) Invoke CPDLC-forward service confirmation with the following:

i) the D-START GroundPDUs APDU-element as the CPDLC-
forward serviceResult parameter value, and

)] the D-START DS User Version Number parameter value as the
CPDLC-forward servicASE Version Number parameter value,
and

3) Enter thd DLE state.

2.3554 D-DATA Indication

2.3.554.1 Uponreceipt of a D-DATA indication, if the CPDLC-ground-ASE is iDHAEOGUE state
and the APDU contained in the D-DATUser Data parameter is a AircraftPDUs [ATCDownlinkMessage]
APDU, the CPDLC-ground-ASE shall:

a) Invoke CPDLC-message service indication with the APDU contained in the
D-DATA User Data parameter as the CPDLC-message se@RBLC Message
parameter value, and

b) Remain in thé®IALOGUE state.
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235542 Upon receipt of aD-DATA indication, if the CPDLC-ground-ASE isin the END state and
DSC has the abstract value “false” and the APDU contained in the D-DA36A Data parameter is an
AircraftPDUs [ATCDownlinkMessage] APDU, the CPDLC-ground-ASE shall:

a) Invoke CPDLC-message service indication with the APDU contained in the
D-DATA User Data parameter as the CPDLC-message se@RBLC Message
parameter value, and

b) Remain in th&ND state.

2.3.5.55 D-END Indication

2.3.555.1 Upon receipt of a D-END indication, if the CPDLC-ground-ASE is DIthEOGUE state,
and DSC has the abstract value “true”, and if the D-EN® Data parameter is provided, théser Data
parameter contains an AircraftPDUs [ATCDownlinkMessage] APDU, the CPDLC-ground-ASE shall:

a) Invoke DSC-end service indication with the APDU contained in the DE&D
Data parameter as the DSC-end servitefDLC Message parameter value, if
provided, and

b) Enter theEND state.

2.3.5.5.6 D-END Confirmation

2.3.5.5.6.1 Upon receipt of a D-END confirmation, if the CPDLC-ground-ASE is iBNBestate and

the D-ENDResult parameter has the abstract value “accepted” and DSC has the abstract value “false” and
if the D-END User Data parameter is provided, tHdser Data parameter contains an AircraftPDUs
[ATCDownlinkMessage] APDU, the CPDLC-ground-ASE shall:

a) Invoke CPDLC-end service confirmation with:

1) The APDU contained in the D-ENWser Data parameter as the
CPDLC-end servic€EPDLC Message parameter value, if provided, and

2) The abstract value “accepted” as the CPDLC-end sdRestidt parameter
value, and

b) Enter thd DLE state.

2.3.5.5.6.2 Upon receipt of a D-END confirmation, if the CPDLC-ground-ASE is iBNBestate and

the D-ENDResult has the abstract value “rejected” and DSC has the abstract value “false”, and if the D-END
User Data parameter is provided, thdJser Data parameter contains an AircraftPDUs
[ATCDownlinkMessage] APDU, the CPDLC-ground-ASE shall:

a) Invoke CPDLC-end service confirmation with:

1) The APDU contained in the D-ENMJser Data parameter as the
CPDLC-end servic€PDLC Message parameter value, if provided, and
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2) The abstract value “rejected” as the CPDLC-end seRaslt parameter
value, and
b) Enter theDIALOGUE state.
2.355.7 CPDLC-start Service Request

2.3.55.7.1 Upon receipt of a CPDLC-start service request, if the CPDLC-ground-ASE itDhEhe
state, the CPDLC-ground-ASE shall:

a)

b)

c)
d)

Create a GroundPDUs APDU with an UplinkMessage APDU element containing:
1) if provided, theCPDLC Message parameter as the UplinkMessage, or

2) else, NULL as the UplinkMessage,

Invoke D-START request with the following:

1) the CPDLC-start servicEalled Peer |dentifier parameter value as the
D-START Called Peer ID parameter value,

2) the CPDLC-start servic€alling Peer Identifier parameter value as the
D-START Calling Peer ID parameter value,

3) the D-STARTQuality of Service parameters set as follows:

i) if provided, the CPDLC-start servidglass of Communication
parameter value as the D-STARJOS Routing Class parameter
value,

i) The abstract value of “high priority flight safety messages”, as the

D-START QOS Priority parameter value, and

iii) The abstract value of “low” as the D-STARJOSResidual Error
Rate parameter value, and

4) the APDU as the D-STARUser Data parameter value;
Start timer ¢, and

Enter theSTART-REQ state.
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23558 CPDLC-start Service Response

235581 Upon receipt of a CPDLC-start service response, if the CPDLC-ground-ASE is in the
START-IND state and the CPDL C-start service Result parameter has the abstract value “accepted” and the
CPDLC-start servic®eject Reason parameter is not provided, and DSC has the abstract value “false”, the
CPDLC-ground-ASE shall:

a) Invoke D-START response with the abstract value “accepted” as the D-START
Result parameter value, and

b) Enter theDIALOGUE state.

2.3.5.5.8.2 Upon receipt of a CPDLC-start service response, if the CPDLC-ground-ASE is in the
START-IND state and the CPDLC-start serviRasult parameter has the abstract value “rejected” and DSC
has the abstract value “false”, the CPDLC-ground-ASE shall:

a) If the CPDLC-start servic&eject Reason parameter is provided, create a
GroundPDUs APDU with an ATCUplinkessage APDU element based on the
Reject Reason parameter,

b) Invoke D-START response with the following:

1) The APDU as the D-STARUser Data parameter value; if thBeject
Reason parameter was provided, and

2) the abstract value “rejected (permanent)”as the D-STRdR{It parameter
value, and

c) Enter thd DLE state.
2.3.559 DSC-start Service Response

2.3.5.59.1 Upon receipt of a DSC-start servicepoese, if the CPDLC-ground-ASE is in the
START-IND state and the DSC-start serviRasult parameter has the abstract value “accepted” and DSC has
the abstract value “true”, the CPDLC-ground-ASE shall:

a) Invoke D-START response with the abstract value “accepted” as the D-START
Result parameter value, and

b) Enter theDIALOGUE state.

2.3.5.5.9.2 Upon receipt of a DSC-start service response, if the CPDUBeYASE is in the
START-IND state and the DSC-start servitesult parameter has the abstract value “rejected” and DSC has
the abstract value “true”, the CPDLC-ground-ASE shall:

a) If the DSC-start servideej ect Reason parameter is provided, create a GroundPDUs
APDU with an ATCUplinkMessage APDU element based onR#ject Reason
parameter,
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b)

c)

d)

Invoke D-START response with the following:

1) The APDU element asD-START User Data parameter value; if the Reject

Reason parameter was provided, and

2) theabstract value “rejected (permanent)”as the D-STRBSIIt parameter

value,

Set DSC to the abstract value “false”, and

Enter thd DLE state.

2.3.5.5.10 CPDLC-message Service Request

2.3.5.5.10.1 Upon receipt of a CPDLC-message service request, if the CPDLC-ground-ASE is in the
DIALOGUE state, the CPDLC-ground-ASE shall:

a)

b)

c)

Create a GroundPDUs APDU with an ATCUplinkMessage APDU-element based
on the CPDLC-message servicBDLC Message parameter,

Invoke D-DATA request with the APDU as the D-DATUYser Data parameter
value, and

Remain in théIALOGUE state.

2.3.5.5.10.2 Upon receipt of a CPDLC-message service request, if the CPDUT-GSE is in th&ND
state and DSC has the abstract value “true”, the CPDLC-ground-ASE shall:

a)

b)

c)

Create a GroundPDUs APDU with an ATCUplinkMessage APDU-element based
on the CPDLC-message servicBDLC Message parameter,

Invoke D-DATA request with the APDU as the D-DATUser Data parameter
value, and

Remain in thé&END state.

2.3.5.5.11 CPDLC-end Service Request

2.3.55.11.1 Upon receipt of a CPDLC-end service request, if the CPDLC-ground-ASE is in the
DIALOGUE state and DSC has the abstract value “false”, the CPDLC-ground-ASE shall:

a)

b)

c)

Create a GroundPDUs APDU with an ATCUplinkMessage APDU-element based
on the CPDLC-end servicegPDLC Message parameter, if provided,

Invoke D-END request with the APDU as the D-ENBer Data parameter value,
if provided and,

Enter theEND state.
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2.355.12 DSC-end Service Response

2355121  Uponreceipt of aDSC-end serviceresponse, if the CPDL C-ground-ASE isinthe END state
and DSC has the abstract value “true”, and the DSC-end sdRestdt parameter has the abstract value

“accepted”, the CPDLC-ground-ASE shall:

a) Create a GroundPDUs APDU with an ATCUplinkMessage APDU-element based
on the DSC-end servi€@PDLC Message parameter, if provided,

b) Invoke D-END response with the following:

1) the APDU as the D-ENDser Data parameter; if provided, and

2) the abstract value “accepted” as the D-BRiBuUlt parameter value,
c) Set DSC to the abstract value “false”, and
d) Enter thd DLE state.

2.3.5.5.12.2 Upon receipt of a DSC-end service response, if the CPDLC-ground-ASE END state
and DSC has the abstract value “true”, and the DSC-end s&esak parameter has the abstract value

“rejected”, the CPDLC-ground-ASE shall:

a) Create a GroundPDUs APDU with an ATCUplinkMessage APDU-element based
on the DSC-end servi€@PDLC Message parameter, if provided,

b) Invoke D-END response with the following:
1) the APDU as the D-ENDser Data parameter; if provided, and

2) the abstract value “rejected” as the D-ER&ult parameter value, and
c) Enter theDIALOGUE state.

2.3.5.5.13 CPDLC-forward Service Request

2.3.5.5.13.1 Won receipt of a CPDLC-forward service request, if the CPDIdtyuy-ASE is in théDLE
state, the CPDLC-ground-ASE shall:

a) Create a GroundPDUs APDU with an ATCForwardMessage APDU element based
on the CPDLC-forward servidéPDLC Message parameter,

b) Invoke D-START request with the following:

1) the CPDLC-forward servicgalled Facility Designation parameter value
as the D-STARTCalled Peer ID parameter value,

2) the CPDLC-start servidgalling Facility Designation parameter value as
the D-STARTCalling Peer ID parameter value,
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3) the D-START Quality of Service parameters set as follows:
)] if provided, the CPDLC-start service Class of Communication
parameter value as the D-START QOS Routing Class parameter
value,

i) The abstract value of “high priority flight safety messages”, as the
D-START QOSPriority parameter value, and

iii) The abstract value of “low” as the D-STARJOSResidual Error
Rate parameter value, and

4) the APDU as the D-STARUser Data parameter value;
c) Start timer ¢, and
d) Enter theFORWARD state.
2.3.5.5.14 CPDLC-user-abort Service Request

2.3.5.5.14.1 Upon receipt of a CPDLC-user-abort service request, if the CPDLC-ground-ASE is not in
the IDLE state, the CPDLC-ground-ASE shall:

a) Stop any timer,

b) If the CPDLC-user-abort servicReason parameter is provided, create a
GroundPDUs APDU with a CPDLCUserAbortReason APDU-element based on the
CPDLC-user-abort servideeason parameter,

c) Else create a GroundPDUs APDU with a CPDLCUserAbortReason [undefined]
APDU-element,

d) Invoke D-ABORT request with the following:
1) the D-ABORTOriginator parameter set to the abstract value “user”, and
2) the APDU as the D-ABORUser Data parameter value, and
e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
f) Enter thel DLE state.
2.3.5.5.15 D-ABORT Indication
2.3.5.5.15.1 Upon receipt of a D-ABORT indication, if the CPDLC-ground-ASE is notiDLitestate
and the D-ABORTOriginator parameter is “user” and the D-ABORJser Data parameter contains an

AircraftPDUs [CPDLCUserAbortReason] APDU, the CPDLC-ground-ASE shall:

a) Stop any timer,
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b) If the CPDLC-ground-user is an active user, invoke CPDL C-user-abort service
indication with the APDU contained inthe D-ABORT User Data parameter asthe
CPDL C-user-abort service Reason parameter value,

C) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

d) Enter thd DLE state.

2.3.5.5.15.2 Upon receipt of a D-ABORT indication, if the CPDLC-ground-ASE is notliDtitestate,

and if the D-ABORTOriginator parameter is “provider” and if the D-ABORTser Data parameter is
provided, the D-ABORT User Data parameter contains either an AircraftPDUs
[CPDLCProviderAbortReason] APDU or a GroundPDUs [CPDLCProviderAbortReason] APDU , the
CPDLC-ground-ASE shall:

a) Stop any timer,

b) If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the D-ABORTUser Data parameter as the CPDLC-provider-abort
serviceReason parameter value, if provided,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

d) Enter thd DLE state.

2.3.5.5.16 D-P-ABORT Indication

2.3.5.5.16.1 Upon receipt of a D-P-ABORT indicatj if the CPDLC-gpund-ASE is not in théDLE
state, the CPDLC-ground-ASE shall:

a) Stop any timer,

b) If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the CPDLC-provider-abort serviBeason parameter set to the
abstract value “communication-service-failure”,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

d) Enter thd DLE state.

2.3.5.6 CPDLC-Ground-ASE Exception Handling
2.3.5.6.1 A Timer Expires
2.3.5.6.1.1 If a CPDLC-ground-ASE detects that a timer has expired, that CPDLC-ground-ASE shall:

a) Interrupt any current activity,

b) Create a GroundPDUs APDU with a CPDLCProviderAbortReason [timer-expired]
APDU message element,
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2.3.5.6.2

2.3.5.6.2.1

2.3.5.6.3

2.35.6.3.1

<)

d)

e)

f)

Invoke D-ABORT request with:

1) theabstract value “provider” as the D-ABORFiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “timer-expired” as the CPDLC-provider abort
serviceReason parameter value”,

If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

Enter thel DLE state.

Unrecoverable System Error

Recommendation. — If a CPDLC-ground-ASE has an unrecoverable system error, the
CPDLC-ground-ASE should:

a) Stop any timer,

b) Create a GroundPDUs APDU with a CPDLCProviderAbortReason
[undefined-error] APDU message element,

C) Invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORT Originator parameter

value, and

2) the APDU as the D-ABORT User Data parameter value, and

d) If the CPDLC-ground-user is an activean, invoke CPDLC-provider-abaervice
indication with the abstract value “undefined-error” as the CPDLC-provider abort
service Reason parameter value”,

e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

f) Enter the IDLE state.

Invalid PDU

If the User Dataparameter of a D-END confirmation with Resultparameter set to the
abstract value “rejected”, a D-START indication, a D-DATA indication, or a D-END indication, does not
contain a valid PDU, the CPDLC-ground-ASE shall:

a)

Stop any timer,
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b) Create a GroundPDUs APDU with a CPDL CProviderAbortReason [invalid-PDU]
APDU message element,

C) Invoke D-ABORT request with:
1) theabstract value “provider” as the D-ABORFiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

d) If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “invalid-PDU” as the CPDLC-provider abort
serviceReason parameter value,

e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

f) Enter thel DLE state.

2.3.5.6.3.2 If thé&Jser Data parameter of a D-START confirmation wiResult set to the abstract value
“rejected (permanent)”, or a D-END confirmation wiRbsult set to the abstract value “accepted”, is not a
valid PDU the CPDLC-ground-ASE shall:

a) Stop any timer,

b) If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the CPDLC-provider-abort serviBeason parameter set to the
abstract value “invalid-PDU”,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
d) Enter thd DLE state.

2.3.5.6.4 Protocol Error

2.3.5.6.4.1 If theJser Data parameter of a D-START indication, D-DATA indication, or a D-END
indication is a valid PDU, but is not a PDU for which action is described within a given state as defined in
2.3.5.5, the CPDLC-ground-ASE shall:

a) Stop any timer,

b) Create a GroundPDUs APDU with a CPDLCProviderAbortReason [protocol-error]
APDU message element,

c) Invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and
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d)

e)

f)

If the CPDL C-ground-user isan active user, invoke CPDL C-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider abort
serviceReason parameter value”,

If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

Enter thel DLE state.

2.3.5.6.4.2 If D-START confirmation with theesult parameter set to the abstract value “accepted”
contains aJser Data parameter, the CPDLC-ground-ASE shall:

a)

b)

c)

d)

e)

f)

Stop any timer,

Create a GroundPDUs APDU with a CPDLCProviderAbortReason [protocol-error]
APDU message element,

Invoke D-ABORT request with:

1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider-abort
serviceReason parameter value,

If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

Enter thel DLE state.

2.3.5.6.4.3 If thdJser Data parameter of a D-END confirmation is a valid PDU, but is not a permitted
PDU for which action is described within a given state as defined in 2.3.5.5, the CPDLC-ground-ASE shall:

a)

b)

Stop any timer,
If the D-ENDResult parameter is set to the abstract value “rejected”, then

1) Create a GroundPDUs APDU with a CPDLCProviderAbortReason
[protocol-error] APDU message element,

2) Invoke D-ABORT request with:

i) the abstract value “provider” as the D-ABOROriginator
parameter value, and

i) the APDU as the D-ABORUser Data parameter value, and
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C) If the CPDL C-ground-user isan active user, invoke CPDL C-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider-abort
serviceReason parameter value,

d) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

e) Enter thd DLE state.
2.3.5.6.4.4 Upon receipt of a Dialogue service primitive for wich there are no instructionin 2.3.5.3 (i.e.
the primitive was not expected or was expected under other conditions or with other parameter values), the
CPDLC-ground-ASE shall:

a) Stop any timer,

b) Create a GroundPDUs APDU with a CPDLCProviderAbortReason [protocol-error]
APDU message element,

c) If a dialogue exists, invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

d) If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “protocol-error” as the CPDLC-provider-abort
serviceReason parameter value,

e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
f) Enter thel DLE state.
2.3.5.6.5 D-START Confirmation Result or Reject Source Not as Expected

2.3.5.6.5.1 If a D-START confirmatidResult parameter has the abstract value of “rejected (transient)”
or if the Reject Source parameter has the abstract value of “DS provider”, the CPDLC-ground-ASE shall:

a) Stop any timer,

b) if the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the CPDLC-provider-abort serviBeason parameter set to the
abstract value “communication-service-error”,

c) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

d) Enter thd DLE state.
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2.3.5.6.6 D-START Indication Quality of Service Not as Expected

2.35.6.6.1 If aD-START indication QOSPriority parameter does not have the abstract value of “high
priority flight safety messages” or if tl@@OSResidual Error Rate parameter does not have the abstract value
of “low”, or if the QOS Routing Class parameter does not have one of the abstract values specified in
Table 2.3.6-1, the CPDLC-ground-ASE shall:

a) Stop any timer,

b) Create a GroundPDUs APDU with a CPDLCProviderAbortReason [invalid-QOS-
parameter] APDU message element,

c) Invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and
d) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and
e) Enter thd DLE state.
2.3.5.6.7 Expected PDU Missing

2.3.5.6.7.1 If thdJser Data parameter of a D-START indication or a D-DATA indication does not
contain a PDU, the CPDLC-ground-ASE shall:

a) Stop any timer,

b) Create a GroundPDUs APDU with a CPDLCProviderAbortReason
[expected-PDU-missing] APDU message element,

c) Invoke D-ABORT request with:
1) the abstract value “provider” as the D-ABORMiginator parameter value,
and

2) the APDU as the D-ABORUser Data parameter value, and

d) If the CPDLC-ground-user is an active user, invoke CPDLC-provider-abort service
indication with the abstract value “not-permitted-PDU” as the
CPDLC-provider-abort servideeason parameter value,

e) If DSC has the abstract value “true”, set DSC to the abstract value “false”, and

f) Enter thel DLE state.



11-350 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)

2.3.5.7 CPDLC ASE State Tables
23571 Priority

235.7.1.1 If thestatetablesshown for the CPDL C-air-A SE and the CPDL C-ground-A SE shown bel ow
conflict with textual statements made elsewhere in this document, the textual statements shall take
precedence.

Note 1.— In the following state tables, the statement “cannot occur” means that if the implementation
conforms to the SARPSs, it is impossible for this event to occur. If the event does occur, this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE aborts with the
error “unrecoverable system error”.

Note 2.— In the following state tables, the statement “not permitted” means that the implementation must
prevent this event from occurring through some local means. If the event does occur this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE performs a local
rejection of the request rather than aborting the dialogue.
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Table2.3.5-2. CPDLC-AIir-ASE State Table

STATE = IDLE START-REQ START-IND DIALOGUE END

EVENT !

Dialogue Service

Events

D-START Indication O CPDLC-start cannot occur cannot occur cannot occur cannot occur

APDU = UplinkMessage | indication

=START-IND

D-START Confirmation cannot occur e Stop timer &, cannot occur cannot occur cannot occur

Result “accepted”, ®CPDLC-start

DSC = “false” confirmation

No User Data =DIALOGUE

D-START Confirmation | cannot occur e Stop timer §,, cannot occur cannot occur cannot occur

Result “rejected ®CPDLC-start

(permanent)” and Reject confirmation

Source “DS user”, =|DLE

DSC="false”

if User Data, APDU =

ATCUplinkMessage

D-START Confirmation | cannot occur e Stop timer §,, cannot occur cannot occur cannot occur

Result “accepted”, oDSC-start

DSC = “true” confirmation,

No User Data =DIALOGUE

D-START Confirmation | cannot occur e Stop timer §,, cannot occur cannot occur cannot occur

Result “rejected oDSC-start

(permanent)” and Reject confirmation

Source “DS user”, DSC= eSet DSC =

“true” “false”

if User Data, APDU = =IDLE

ATCUplinkMessage

D-DATA Indication cannot occur cannot occur cannot occur ®CPDLC-message| eif DSC="true”

APDU = indication ®CPDLC-messag

ATCUplinkMessage =DIALOGUE e indication
=END
®else not
permitted

D-END Indication: cannot occur cannot occur cannot occur eCPDLC-end cannot occur

DSC="false" indication

if User Data, APDU = =END

ATCUplinkMessage

D-END Confirmation: cannot occur cannot occur cannot occur cannot occur | eDSC-end

DSC="true” confirmation

Result “accepted” eSet DSC “false”

if User Data, APDU = =IDLE

ATCUplinkMessage
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STATE = IDLE START-REQ START-IND DIALOGUE END
EVENT |
D-END Confirmation: cannot occur cannot occur cannot occur cannot occur | eDSC-end
DSC="true”, confirmation
Result “rejected” =DIALOGUE

if User Data, APDU =
ATCUplinkMessage

CPDL C-User Events

CPDLC-start Request oD-START not permitted not permitted not permitted not permitted
request
e Start timer §,,
—START-REQ
CPDLC-start Response | not permitted not permitted oD-START not permitted not permitted
DSC="false” response
Result “accepted” =DIALOGUE
CPDLC-start Response | not permitted not permitted oD-START not permitted not permitted
DSC="false” response
Result “rejected” =|DLE

DSC-start Request

oD-START
request

eset DSC ="true”
e Start timer §,,
=START-REQ

not permitted

not permitted

not permitted

not permitted

CPDLC-message
Request

not permitted

not permitted

not permitted

oD-DATA request
=DIALOGUE

eif DSC="false”
oD-DATA
request

=END

eelse not
permitted

CPDLC-end Service
Response

DSC = “false”

Result “accepted”

cannot occur

cannot occur

cannot occur

not permitted

®D-END response
=IDLE

CPDLC-end Service
Response

DSC = “false”

Result “rejected”

cannot occur

cannot occur

cannot occur

not permitted

oD-END response
=DIALOGUE

DSC-end Request:
DSC = “true”

not permitted

not permitted

not permitted

oD-END request
=END

not permitted

ABORT Events

CPDLC-user-abort
Request

not permitted

e Stop timer &, if
set

oD-ABORT
request
elf DSC = “true”,

set DSC = “false”
=|DLE

e Stop timer §,,, if
set

oD-ABORT
request
o|f DSC = “true”,

set DSC = “false”
=IDLE

oD-ABORT
request
o|f DSC = “true”,

set DSC = “false”
=IDLE

oD-ABORT
request
o|f DSC = “true”,

set DSC = “false”
=IDLE
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STATE =
EVENT |

IDLE

START-REQ

START-IND

DIALOGUE

END

D-ABORT Indication
Originator “user”

cannot occur

o Stop timer T,

if set

o|f active user:
CPDLC-user-abort
indication

o|f DSC = “true”,
set DSC = “false”
=|DLE

e Stop timer T,

if set

oIf active user:
CPDLC-user-abort
indication

o|f DSC = “true”,
set DSC = “false”
=IDLE

oIf active user:
CPDLC-user-abort
indication

o|f DSC = “true”,
set DSC = “false”
=IDLE

oIf active user:
CPDLC-user-abor
t indication

o|f DSC = “true”,
set DSC = “false”
=IDLE

D-ABORT Indication
Originator “provider”

cannot occur

e Stop timer T,
if set

e|f active user:
CPDLC-provider-
abort indication
o|f DSC = “true”,
set DSC “false”
=|DLE

e Stop timer T,
if set

o|f active user:
CPDLC-provider-
abort indication
oIf DSC = “true”,
set DSC “false”
=|DLE

o|f active user:
CPDLC-provider-
abort indication
olf DSC = “true”,
set DSC “false”
=|DLE

o[f active user:
CPDLC-provider-
abort indication
olf DSC = “true”,
set DSC “false”
=|DLE

D-P-ABORT indication

cannot occur

e Stop timer &, if
set

o|f active user:
CPDLC-provider-
abort indication
e|f DSC = “true”,
set DSC = “false”
=|DLE

o Stop timer &, if
set

oIf active user:
CPDLC-provider-
abort indication
o|f DSC = “true”,
set DSC = “false”
=IDLE

oIf active user:
CPDLC-provider-
abort indication
o|f DSC = “true”,
set DSC = “false”
=IDLE

oIf active user:
CPDLC-provider-
abort indication
o|f DSC = “true”,
set DSC = “false”
=IDLE

Ty Expires

cannot occur

oD-ABORT
request
®CPDLC-provider
-abort indication
e|f DSC = “true”,
set DSC = “false”
=|DLE

cannot occur

cannot occur

cannot occur




11-354 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)
Table 2.3.5-3. CPDLC-Ground-ASE State Table
STATE = IDLE START-REQ START-IND DIALOGUE END FORWARD
EVENT |
Dialogue Service
Events
D-START Indication | @ CPDLC-start | cannot occur cannot occur cannot occur cannot occu cannot ocqur
APDU Aircraft indication
mode “cpdlic” =START-IND
D-START Indication | e DSC-start cannot occur cannot occur cannot occur cannot occu cannot ocdur
APDU Aircraft indication,
mode “dsc” eSet DSC
=“true”
=START-IND
D-START Indication | € CPDLC- cannot occur cannot occur cannot occur cannot occu cannot ocdur
APDU Forward forward
version equal and indication
function supported | eD-START
response
=|DLE
D-START Indication | eD-START cannot occur cannot occur cannot occur cannot occu cannot ocqur
APDU Forward response
version not equal or | =IDLE

function not

supported

D-START cannot occur e Stop timer §,, | cannot occur cannot occur cannot occur cannot occu
Confirmation ®CPDLC-start

Result “accepted” confirmation

DSC = “false” =DIALOGUE

D-START cannot occur eStop timer §,; | cannot occur cannot occur cannot occur | eStop timer §,,

Confirmation
Result “rejected
(permanent)” and
Reject Source “DS
user”

o CPDLC-start
confirmation
=|DLE

oCPDLC-
forward
confirmation
=IDLE

DSC="false”

D-START cannot occur e Stop timer §,, | cannot occur cannot occur cannot occur cannot occu
Confirmation oDSC-start

Result “accepted” confirmation,

DSC =“true” =DIALOGUE

D-START cannot occur e Stop timer §,, | cannot occur cannot occur cannot occur cannot occu

Confirmation
Result “rejected
(permanent)” and
Reject Source “DS
user”

DSC = “true”

®DSC-start
confirmation
eSet DSC =
“false”
=IDLE
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STATE = IDLE START-REQ START-IND DIALOGUE END FORWARD
EVENT |
D-DATA Indication cannot occur cannot occur cannot occur oCPDLC- eif DSC = cannot occur

message “false
indication ®CPDLC-
=DIALOGUE message
indication
=END
®¢lse not
permitted
D-END Indication: cannot occur cannot occur cannot occur | ®¢DSC-end cannot occur cannot occur
DSC="true” indication
=END
D-END cannot occur cannot occur cannot occur cannot occuf ®CPDLC-end cannot occur
Confirmation: confirmation
DSC = “false” =IDLE

Result “accepted”

D-END
Confirmation:
DSC = “false”
Result “rejected”

cannot occur

cannot occur

cannot occur

cannot occul

oCPDLC-end
confirmation
=DIALOGUE

cannot occur

=IDLE

CPDL C-User
Events
CPDLC-start Reques} #D-START not permitted not permitted not permitted not permitted not permitted
request
e Start timer §,,,
=START-REQ
CPDLC-start not permitted not permitted | ®D-START not permitted not permitted not permitted
Response response
DSC = “false” =DIALOGUE
Result “accepted”
CPDLC-start not permitted not permitted | ®D-START not permitted not permitted not permitted
Response response
DSC = “false” =IDLE
Result “rejected”
DSC-start Response | not permitted not permitted | ®D-START not permitted not permitted not permitted
DSC = “true” response
Result “accepted” =DIALOGUE
DSC-start Response | not permitted not permitted | ®D-START not permitted not permitted not permitted
DSC = “true” response
Result “rejected” eSet DSC=
“false”
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STATE = IDLE START-REQ START-IND DIALOGUE END FORWARD
EVENT |
CPDLC-message not permitted not permitted not permitted oD-DATA o|f DSC= not permitted
Request request “true”
=DIALOGUE ®D-DATA
request
=END
®Else not
permitted
CPDLC-end Request| not permitted not permitted not permitted | ®D-END not permitted not permitted
DSC = “false” request
=END

DSC-end Service
Response

DSC = “true”
Result “accepted”

cannot occur

cannot occur

cannot occur

not permitteg

oD-END
response
eSet DSC =
“false”
=|DLE

not permitted

DSC-end Service
Response

DSC = “true”
Result “rejected”

cannot occur

cannot occur

cannot occur

not permitted

®D-END
response
=DIALOGUE

not permitted

CPDLC-forward
Request

oD-START
request

e Start timer §,,,
=FORWARD

not permitted

not permitted

not permitted

not permitted

not permitte

)

ABORT Events

CPDLC-user-abort | not permitted e Stop timer §,,, | ®Stop timer §,,, | ®D-ABORT oD-ABORT e Stop timer
Request if set if set request request tyan If SEL
oD-ABORT oD-ABORT o|f DSC = o|f DSC = oD-ABORT
request request “true”, set “true”, set request
olf DSC = o|f DSC = DSC= “false” DSC= “false” =IDLE
“true”, set “true”, set =|DLE =IDLE
DSC-= “false” DSC-= “false”
=|DLE =|DLE
D-ABORT Indication | cannot occur e Stop timer e Stop timer o|f active user: | ®If active user: | ®Stop timer
Originator T If SEt Tean If SEt CPDLC- CPDLC- T If SEt
“provider” o|f active user: | oIf active user: | provider-abort | provider-abort | elf active user:
CPDLC- CPDLC- indication indication CPDLC-
provider-abort | provider-abort | ®If DSC = o|f DSC = provider-abort
indication indication “true”, set “true”, set indication
o|f DSC = o|f DSC = DSC= “false” DSC= “false” =IDLE
“true”, set “true”, set =IDLE =IDLE
DSC= “false” DSC= “false”
=|DLE =IDLE
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STATE = IDLE START-REQ START-IND DIALOGUE END FORWARD
EVENT |
D-ABORT Indication | cannot occur e Stop timer e Stop timer o|f active user: | ®If active user: | ®Stop timer
Tyan if SEt Tyan if SEt CPDLC-user- CPDLC-user- Tyan if SEt
Originator “user” o|f active user: | oIf active user: | abort indication | abort indication | eIf active user:
CPDLC-user- CPDLC-user- ®|f DSC = ®|f DSC = CPDLC-user-
abort indication | abort indication | “true”, set “true”, set abort indication
o|f DSC = o|f DSC = DSC= “false” DSC= “false” =|IDLE
“true”, set “true”, set =IDLE =IDLE
DSC= “false” DSC= “false”
=IDLE =|DLE
D-P-ABORT cannot occur e Stop timer .., | ®Stop timer ¢,,, | ®If active user: | eIf active user: | ®Stop timer
indication if set if set CPDLC- CPDLC- tyan If SEL
o|f active user: | eIf active user: | provider-abort | provider-abort o|f active user:
CPDLC- CPDLC- indication indication CPDLC-
provider-abort | provider-abort o|f DSC = o|f DSC = provider-abort
indication indication “true”, set “true”, set indication
o|f DSC = o|f DSC = DSC= “false” DSC= “false” =|DLE
“true”, set “true”, set =|DLE =|DLE
DSC-= “false” DSC-= “false”
=IDLE =|IDLE
Ty Expires cannot occur oD-ABORT cannot occur cannot occur cannot occur | eD-ABORT
request request
e CPDLC- ® CPDLC-
provider-abort provider -abort
indication indication
o|f DSC = =|DLE
“true”, set
DSC-= “false”

=|DLE
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2.3.6 COMMUNICATION REQUIREMENTS
2.3.6.1 Encoding Rules

23.6.1.1 The CPDLC application shall use PER as defined in ISO/IEC 8825-2, using the Basic
Unaligned variant to encode/decode the ASN.1 message structure and content specified in 2.3.4.

2.3.6.2 Dialogue Service Requirements
23.6.2.1 Primitive Requirements
2.3.6.2.1.1 Where dialogue service primitives, that is D-START, D-DATA, D-END, D-ABORT, and
D-P-ABORT aredescribed asbeinginvokedin 2.3.5, the CPDL C-ground-A SE and the CPDL C-air-A SE shall
exhibit external behavior consistent with the dial ogue service, as described in 4.2 having been implemented
and its primitives invoked.

2.3.6.2.2 Quality-of-Service Requirements

23.6.22.1 The application service priority for CPDLC shall have the abstract value of “high priority
flight safety messages”.

2.3.6.2.2.2 The RER Quality of Service Parameter of the D-START shall be set to the abstract value
of “low”.

2.3.6.2.2.3 The CPDLC-ASE shall map the CPDLC-start service or DSC-start s€tagseof
Communication parameter abstract value to the ATSC routing class abstract value part of the D-START QOS
parameter as presented in Table 2.3.6-1.

Table2.3.6-1. Mapping Between Class of Communication and Routing Class Abstract Values

Class of Communication Abstract Value | Routing Class Abstract Value

No Preference No Traffic Type Policy Preference

A Traffic follows Class A ATSC route(s)

Traffic follows Class B ATSC route(s)

Traffic follows Class C ATSC route(s)

Traffic follows Class D ATSC route(s)

Traffic follows Class E ATSC route(s)

Traffic follows Class F ATSC route(s)

Traffic follows Class G ATSC route(s)

IO |MmMmMm[{[O|O|®

Traffic follows Class H ATSC route(s)

Note.— ATSC values are defined in 1.3.
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2.3.7 CPDLC USER REQUIREMENTS
2.3.7.1 General

Note 1.— Requirements imposed on CPDLC-user concerning CPBs€ages and interfacing with the
CPDLC-ASEs are presented in this chapter.

Note 2.— Where reference is made to the “CPDLC-user”, this implies both the CPDLC-air-user and the
CPDLC-ground-user.

Note 3.— A CPDLC message is:

a) what the CPDLC-user provides the CPDLC-service as the CPDLC Message or
Reject Reason parameter, when invoking a CPDLC service request or response
primitive, or

b) what the CPDLC-user reaais in the same parameters from the CPDLC service
indication or confirmation primitives.

Note 4.— The terms CPDLC message, message, uplink message and downlink message are used
interchangeably, and equate to a CPDLC message. When the terms “send” and “transmit” are used this
means that the CPDLC-user has invoked a CPDLC service request or response primitive. When the term
“receive” is used this means that a CPDLC indication or confirmation primitive parameter containing a
CPDLC message has been provided by the CPDLC service.

23.7.1.1 General CPDLC Service Requirements

23.71.11 A CPDLC-ground-user shall invoke CPDLC-start service, DSC-start service,
CPDL C-message service, CPDLC-end service, and DSC-end service only when communicating with a
CPDL C-air-user.

237112 A CPDLC-ground-user shall invoke CPDL C-forward service, only when communicating
with another CPDL C-ground-user.

Note 1.— When a CPDLC-user invokes the CPDLC-start service, the DSC-start service, or the
CPDLC-forward service and requires a particular class of communication service, the CPDLC-user sets the
Class of Communication Service parameter.

Note 2.— When a CPDLC-user does not require a particular class of communication, the user does not set
the Class of Communication Service parameter.

2.3.7.2 CPDLC Message Generation Requirements
Note 1.— A response message is a message which is a reply to a received message. It contains a message
reference number identical to the messagetifleation number of the assage to which it refers. Only

response messages contain a message reference number.

Note 2.— Message response attributes dictate a) if a response is required or prohibited; b) if a response is
required, dictate the permitted response messages.
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Note 3.— A closure response message is a reply to a message or series of messages which terminates a
sequence of message exchanges. However due to the multiple element capability of a CPDLC message, a
closure message may contain message element(s) in addition to the required closure message element that
initiate a new sequence of messages.

23.7.21 Message Composition

237211 A CPDLC message shall be composed of amessage header, and from one to five message
elements.

23.7.21.2 For air/ground messages, the message header shall be composed of amessageidentification
number, a message reference number, if required, atime stamp, and alogical acknowledgment requirement
(optional).

23.7.2.1.3 For ground/ground messages, the message header shall be composed of atime stamp, the
aircraft flight identification, and the aircraft address to which the message refers.

237214 A message element shall consist of a message element identifier, data as indicated by the
specified message element, and associated message element attributes.

23.7.2.15 For each CPDL C message the CPDL C-user sends air/ground it shall provide the following
information:

a) amessage identification number,

b) amessage reference number only if the message is a response message,
C) date and time,

d) alogical acknowledgment indication, if required,

€ from one to five message element identifiers, and

f) data as required for each message element identification included.

23.7.2.16 For each CPDLC message the CPDLC-user sends ground/ground it shall provide the
following information:

a) the aircraft flight identification to which the ground/ground message refers,
b) date and time,
C) from one to five message element identifiers, and
d) data as required for each message element identification included.
23.7.2.2 Message | dentification Number

Note 1.— A message identification number pertains to a single peer to peer dialogue.
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Note 2.— Message identification numbers used by a CPDLC ground system for uplink messages to an
aircraft have no relationship to the message identification numbers used by the samesgstendwith

another aircraft.

Note 3.— Similarly, message identification numbers used by a CPDLC aircraft for downlink messages to
a CPDLC ground system have no relationship to the message identification numbers used by the same
aircraft with another ground system.

Note 4.— There is no relationship between message identification numbers assigned and managed by a
CPDLC ground system and those message identification numbers assigned and managed by the aircraft.

23.7.221 Themessageidentification number provided by the CPDL C-user shall bedifferent fromany
other message identification number currently in use.

23.7.22.2 A message identification number shall be deemed currently in use until:
a) if the message does not alow aresponse, the message is sent, or
b) if the message requires aresponse, the closure response is received.

23.7.22.3 If aCPDLC or DSC dialogue is terminated, all message identification numbers pertaining
to that dialogue shall be considered available.

23.7.2.3 M essage Elements That Cannot Be Combined With Other Message Elementsin aMessage

237231 TheLOGICAL ACKNOWLEDGMENT messageelement (uplink messageel ement 227 and
downlink message element 100) shall be sent only as a single message element CPDL C message.

2.3.7.2.3.2 TheNEXT DATA AUTHORITY [facility] message element (uplink message el ement 160)
shall be sent only as a single message element CPDL C message.

23.7.24 Restriction on Route Clearance V ariable M essage Elements

23.7.24.1 A CPDLC message shall contain ho more than two message elements with the
[routeClearance] variable.

2.3.7.3 CPDLC Message Receipt Requirements
23.7.3.1 Message Attributes

Note 1.— Message attributes dictate certain message handling requirements for the CPDLC-user receiving
a message. Each CPDLC message has Urgency, Alert, and Response attributes.

Note 2.— Message element attribute table entries are listed in order of precedence (i.e., a precedence value
of 1 is highest followed by 2, etc.).

237311 When a message contains a single message element, the message attributes shall be the
message element attributes.
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23.7.3.12 When a message contains multiple message elements, the highest precedence message
element attribute for each attribute type associated with any element in the message shall be the message
attribute for each attribute type for the entire message.

23.7.3.2 Urgency Requirements
Note.— The Urgency (URG) attribute delineates the queuing requirements for received messages that are
displayed to the end-user. The same Urgency attribute types are used for both air/ground and

ground/ground messages.

237321 Each message element shall have associated Urgency attributes with precedence as defined
intable 2.3.7-1.

Table2.3.7-1. Urgency Attribute (Air/Ground and Ground/Ground)

Type | Description | Precedence
D Distress 1
U Urgent 2
N Normal 3
L Low 4

23.7322 When a CPDL C-user gueues received messages, messages with the highest Urgency type
shall be placed at the beginning of the queue.

2.3.7.3.2.3 WhenaCPDL C-user queuesrecei ved messages, messageswith the same Urgency typeshall
be queued in order of receipt.

23.7.3.3 Alerting Reguirements

Note.— The alert (ALRT) attribute delineates the type of end-user alerting required by the CPDLC-user upon
message receipt. The same Alert attribute types are used for both air/ground and ground/ground messages.

23.733.1 Each message element shall have associated Alert attributes with precedence as defined in
table 2.3.7-2.

Table2.3.7-2. Alert Attribute (Air/Ground and Ground/Ground)

Type | Description Precedence
H High 1
M Medium 2
L Low 3
N No aerting required | 4
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23.7.33.2 Uponrecei pt of aCPDL C message, the CPDL C-user shall provideoneof threedistinct alerts
as determined by the received message alert attribute.

23.7.34 Response Attribute

Note.— The response (RESP) attribute mandates CPDLC-user response requirements for a given
message element. Response message attribute only apply to air/ground messages.

23.7.34.1 Each uplink message element shall have associated Response attributes with precedence
as defined in table 2.3.7-3.

Table 2.3.7-3. Response Attribute (Up-Link)

Type Response Valid Responses Description Precedence
Required
W/U Yes Response required: WILCO, UNABLE, STANDBY, 1

NOT CURRENT DATA AUTHORITY, NOT
AUTHORIZED NEXT DATA AUTHORITY, ERROR,
LOGICAL ACKNOWLEDGMENT (only if required)

A/N Yes Response required: AFFIRM, NEGATIVE, 2
STANDBY, NOT CURRENT DATA AUTHORITY,
NOT AUTHORIZED NEXT DATA AUTHORITY,
ERROR, LOGICAL ACKNOWLEDGMENT (only if
required)

R Yes Response required: ROGER, UNABLE, STANDBY, 3
NOT CURRENT DATA AUTHORITY, NOT

AUTHORIZED NEXT DATA AUTHORITY, ERROR
LOGICAL ACKNOWLEDGMENT (only if required)

Y Yes Any CPDLC downlink message, LOGICAL 4
ACKNOWLEDGMENT (only if required),

N No, unless LOGICAL ACKNOWLEDGMENT (only if required) 5
logical ERROR, NOT CURRENT DATA AUTHORITY or
acknowledgment| NOT AUTHORIZED NEXT DATA AUTHORITY
required

2.3.7.34.2 Each downlink message element shall have associated Response attributes with
precedence as defined in table 2.3.7-4.
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Table 2.3.7-4. Response Attribute (Down-Link)

Type Response Valid Responses Description Precedence
Required
Y Yes Any CPDLC uplink message, 1
LOGICAL ACKNOWLEDGMENT (only if required)

N No, unless LOGICAL ACKNOWLEDGMENT (only if required), 2
logical ERROR, SERVICE UNAVAILABLE, or FLIGHT
acknowledgment | PLAN NOT HELD
required

2.3.7.35 CPDLC/DSC Distinction

23.7.35.1 Upon receipt of a CPDL C message the CPDL C-air-user shall provide adistinction between
CPDL C messages received from the Current Data Authority and those received from a Downstream Data
Authority.

2.3.7.3.6 Air/Ground - Ground/Ground Distinction

23.7.36.1 Upon receipt of a CPDLC message the CPDLC-ground-user shall provide a distinction
between CPDL C messages received from an aircraft and those received from another ground system.

23.7.3.7 Logical Acknowledgment Prohibited

237371 Upon receipt of the CPDLC message USE OF LOGICAL ACKNOWLEDGMENT
PROHIBITED the CPDLC-air-user shall be prohibited from requiring a logical acknowledgment for any
message sent for the duration of the CPDLC or DSC diaogue.

23.7.3.7.2 If the CPDL C-ground-user receivesa CPDL C messagerequiring alogical acknowledgment
wherethe useof logical acknowledgment hasbeen prohibited asabove, the CPDL C-ground-user shall invoke
the CPDL C-message servicewith amessage containing the ERROR [ errorinformati on] message el ement with
the[logical AcknowledgmentNotAccepted] value asthe CPDLC M essage parameter and discard the content
of the received message.

2.3.7.3.8 Message Reference Numbers

23.7.38.1 If areceived messagerequiresaresponse, the CPDL C-user shall provideamessagereference
number for each response message sent.

2.3.7.38.2 The message reference number shall be identical to the message identification number of
the received message to which it refers.

2.3.7.39 M essage Response Requirements

23.7.39.1 Recommendation. — A message sequence initiated by data link should be closed by data
link.
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2.3.7.3.9.2 Recommendation. — If amessage sequence exchangeinitiated by datalinkissubsequently
closed by voice, local procedures should be in place to ensure deletion of outstanding data link messages
requiring closure.

2.3.7.3.9.3 A CPDLC-user shall only be permitted to respond to a received message in its entirety.
2.3.7.3.94 Only one closure response shall be permitted for a given message.

2.3.7.3.95 If the CPDLC-air-user has not issued a DSC-end service request primitive, or if the
CPDLC-air-user has issued a DSC-end service request primitive for which a DSC-end service confirmation

primitive has been received with tResult parameter containing the abstract value “rejected” then, if a
message is received that requires a response, the CPDLC-air-user shall either:

a) send any permitted response messages and then send a closure response message,
or
b) send a closure response message.

2.3.7.3.9.6 If the CPDLC-ground-user has not issued a CPDLC-end service request primitive, or if the
CPDLC-ground-user has issued a CPDLC-end service request primitive for which a CPDLC-end service
confirmation primitive has been received with Result parameter containing the abstract value “rejected”
then, if a message is received that requires a response, the CPDLC-ground-user shall either:

a) send any permitted response messages and then send a closure response message,
or
b) send a closure response message.

Note.— In above cases, the LOGICAL ACKNOWLEDGMENT message element is not sent.

2.3.7.39.7 For agiven message, oncethe CPDL C-user has sent the closure response message, no other
response messages shall be sent referring to the given message.

2.3.7.39.8 When a message is received by the CPDLC-user requiring a logical acknowledgment
response,

a) whenthe CPDL C-userisaCPDL C-air-user, the CPDL C-air-user shall respondwith
either aCPDL C messagecontainingalL OGICAL ACKNOWLEDGMENT message
element, or with a message containing an ERROR, NOT CURRENT DATA
AUTHORITY, or NOT AUTHORIZED NEXT DATA AUTHORITY message
element as appropriate, or

b) when the CPDL C-user is a CPDLC-ground-user, the CPDL C-ground-user shall
respond with a CPDL C message containing aLOGICAL ACKNOWLEDGMENT
message element, or with a message containing an ERROR, SERVICE
UNAVAILABLE, or FLIGHT PLAN NOT HEL D message el ement asappropriate.
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2.3.7.39.9 A logical acknowledgment response message, if required, shall be sent prior to sending any
other related response message(s), except:

a) when theresponseisan uplink message, aresponse message containing an ERROR,
SERVICE UNAVAILABLE, or FLIGHT PLAN NOT HELD message el ement as
appropriate, or

b) when the response is a downlink message, a response message containing an
ERROR, NOT CURRENT DATA AUTHORITY, or NOT AUTHORIZED NEXT
DATA AUTHORITY message element as appropriate.

Note.— When case a) or b) occurs, the LOGICAL ACKNOWLEDGEMENT message element is not sent.

23.7.39.10 When the CPDLC-air-user receives a message with a W/U RESP attribute, the only
permitted responses shall be messages that contain a LOGICAL ACKNOWLEDGMENT (if required),
STANDBY, WILCO, UNABLE, NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED NEXT
DATA AUTHORITY or ERROR message el ement.

2.3.7.3.9.11 When the CPDLC-air-user receives a message with a W/U RESP attribute, the closure
responsemessage shall contain at least aWILCO, UNABLE, NOT CURRENT DATA AUTHORITY, NOT
AUTHORIZED NEXT DATA AUTHORITY or ERROR message element.

23.7.39.12 When the CPDLC-air-user receives a message with an A/N RESP attribute, the only
permitted responses shall be messages that contain a LOGICAL ACKNOWLEDGMENT (if required),
STANDBY, AFFIRM, NEGATIVE,NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED NEXT
DATA AUTHORITY or ERROR message el ement.

2.3.7.3.9.13 When the CPDL C-air-user receives a message with an A/N RESP attribute, the closure
response message shall contain at least a AFFIRM, NEGATIVE, NOT CURRENT DATA AUTHORITY,
NOT AUTHORIZED NEXT DATA AUTHORITY or ERROR message €l ement.

23.7.39.14  When the CPDL C-air-user receives amessage with a R RESP attribute, the only permitted
responses shall be messages that contain a LOGICAL ACKNOWLEDGMENT (if required), STANDBY,
ROGER, UNABLE, NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED NEXT DATA
AUTHORITY or ERROR message element.

23.7.39.15 Whenthe CPDLC-air-user receivesamessage with aR RESP attribute, the closureresponse
message shall contain at least a ROGER, UNABLE, NOT CURRENT DATA AUTHORITY, NOT
AUTHORIZED NEXT DATA AUTHORITY or ERROR message element.

2.3.7.3.9.16 When the CPDLC-air-user receives a message with a' Y RESP attribute, a LOGICAL
ACKNOWLEDGMENT only when requested, and all other CPDLC messages shall be permitted as a

response message.

2.3.7.3.9.17  When the CPDLC-air-user receives a message with aY RESP attribute, the first response
message sent that does not containaSTANDBY or LOGICAL ACKNOWLEDGMENT shall constitutethe
closure response message.
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2.3.7.3.9.18  When the CPDL C-ground-user receives an air/ground message with aY RESP attribute, a
LOGICAL ACKNOWLEDGMENT, only whenregquested and all other CPDL C messagesshall be permitted

as aresponse message.

2.3.7.39.19  Whenthe CPDL C-ground-user receivesan air/ground messagewithaY RESP attribute, the
first response message sent that does not contain a STANDBY, REQUEST DEFERRED, or LOGICAL
ACKNOWLEDGMENT message element shall constitute the closure response message.

23.7.3.9.20 When the CPDLC-air-user receives a message with a N RESP attribute, but requiring a
logical acknowledgment, the only permitted response shall be a message that contains a LOGICAL
ACKNOWLEDGMENT, NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED NEXT DATA
AUTHORITY or ERROR message element. This response message is the closure message.

23.7.3.9.21  Whenthe CPDL C-ground-user receivesan air/ground messagewith aN RESP attribute, but
requiring a logical acknowledgment the only permitted response shall be a message that contains a
LOGICAL ACKNOWLEDGMENT, SERVICEUNAVAILABLE, FLIGHT PLANNOT HELD or ERROR
message element. This response message is the closure message.

2.3.7.3.9.22  Whenthe CPDLC-ground-user receives aground/ground message the ground-user shall be
prohibited from generating a ground/ground response message.

Note.— Ground/ground forwarding ofessages is a one-way exchange on a one message per dialogue
basis. There are no message identification or message reference numbers contained in the header of a
ground/ground message.

2.3.7.3.10 Invalid Message Elements

23.7.3.101 TheCPDLC-ground-user shall be prohibited from sending any CPDL C message containing
the uplink message elements 33, 40, 41, or 178.

237311 Error Conditions

2373111 Duplicate Message |dentification Numbers

23.7.3.11.1.1 If aCPDLC messageisreceived containing an identification number identical to that of an
identification number currently in use the CPDL C-user shall invoke the CPDL C-user-abort request service
with a CPDLC message containing the CPDLCUserAbortReason with value
[duplicate-message-identification-number] as the Reasorparameter.

2.3.7.3.11.2 Invalid Reference Number

2.3.7.3.11.2.1 If the CPDLC-user receivesamessage containing amessage reference number which is not
identical to any message identification number currently in use, the CPDLC-user shall:

a) invoke CPDLC-message request with the ERROR [errorinformation] message
eement with the [unrecognizedMsgReferenceNumber] value as the CPDLC
Messageparameter, and

b) disregard the received message.
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23.7.311.3 No Available Message Identification Numbers

2.3.7.3.11.3.1 If the CPDLC-user attempts to send a CPDLC message and all message identification
numbers are currently in use, the CPDL C-user shall invoke the CPDL C-user-abort request with aCPDLC
message containing the CPDLCUserAbortReason with the value
[no-message-identification-numbers-available] as the Reason parameter.

23.7.3.114 I nsufficient Resources

2.3.7.3.11.4.1 Ifthe CPDLC-user receivesamessage and hasinsufficient resourcesto handlethe message,
the CPDL C-user shall:

a) invoke CPDLC-message request with the ERROR [errorinformation] message
element with the [insufficientResources] value asthe CPDLC Message parameter,
and

b) disregard the received message.
2.3.7.3.115 Invalid Message Element Combination
2.3.7.3.11.5.1 If amessageisreceived containing:

a) aLOGICAL ACKNOWLEDGMENT message element in combination with any
other message element in a single message,

b) aNEXT DATA AUTHORITY [facility] message element in combination with any
other message element in a single message, or

C) amessage containing more than two message el ements with the [routeClearance]
variable,

the CPDL C-user shall invoke the CPDL C-message request with the ERROR [errorinformation] message
element with the [invalidM essageElementCombination] value as the CPDLC Message parameter, and
disregard the received message.

23.7.3.11.6  Invalid Message Elements

2.3.7.3.11.6.1 If the CPDLC-air-user receives a message containing any of the uplink message element
identifiers 33, 40, 41 or 178 the CPDL C-air-user shall invoke the CPDL C-message request withthe ERROR
[errorinformation] message element with the [invalidM essageElement] value as the CPDLC Message
parameter, and disregard the received message.

2373117  System Management Responses

23.7.3.11.7.1 If the CPDLC-air-user sends a message containing the NOT CURRENT DATA
AUTHORITY, NOT AUTHORIZED NEXT DATA AUTHORITY or ERROR message element instead of
the expected response message, the NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED NEXT
DATA AUTHORITY or ERROR message shall contain the received message identification number as the
message reference number.
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2.3.7.3.11.7.2 If the CPDLC-ground-user sends a message containing the SERVICE UNAVAILABLE,
FLIGHT PLAN NOT HELD or ERROR message element instead of the expected response message, the
SERVICE UNAVAILABLE, FLIGHT PLAN NOT HELD or ERROR message shall contain the received
message identification number as the message reference number.

23.7.311.7.3 If the CPDLC-air-user sends a NOT CURRENT DATA AUTHORITY, NOT
AUTHORIZED NEXT DATA AUTHORITY or ERROR message in response to a CPDL C message, the
received CPDLC message shall be disregarded.

2.3.7.3.11.7.4 If the CPDLC-ground-user sends a SERVICE UNAVAILABLE, FLIGHT PLAN NOT
HELD or ERROR message in response to a CPDLC message, the received CPDLC message shall be
disregarded.

2.3.7.3.11.8 Invalid Message Response

2.3.7.3.11.8.1 IftheCPDL C-ground-user sendsamessagethat hasaW/U responseattribute, and aresponse
to this message is received by the CPDL C-ground-user that does not contain any of the following message
elements: WILCO, UNABLE, STANDBY, LOGICAL ACKNOWLEDGMENT, NOT CURRENT DATA
AUTHORITY, NOT AUTHORIZED NEXT DATA AUTHORITY or ERROR [errorInformation] the
CPDLC-ground-user shall invoke CPDLC-user-abort request with a CPDLC message containing the
CPDL CUserAbortReason with the value [invalid-response].

2.3.7.3.11.8.2 If the CPDLC-ground-user sends a message that has an A/N response attribute, and a
response to this messageis received by the CPDL C-ground-user that does not contain any of the following
message elements: AFFIRM, NEGATIVE, STANDBY, LOGICAL ACKNOWLEDGMENT, NOT
CURRENT DATA AUTHORITY, NOT AUTHORIZED NEXT DATA AUTHORITY or
ERROR[errorInformation] the CPDL C-ground-user shall invoke CPDL C-user-abort request withaCPDLC
message containing the CPDL CUserAbortReason with the value [invalid-response].

2.3.7.3.11.8.3 If the CPDL C-ground-user sends a message that has a R response attribute, and aresponse
to thismessage is received by the CPDL C-ground-user that does not contain any of the following message
elements: ROGER, UNABLE, STANDBY, LOGICAL ACKNOWLEDGMENT, NOT CURRENT DATA
AUTHORITY, NOT AUTHORIZED NEXT DATA AUTHORITY or ERROR [errorInformation] the
CPDLC-ground-user shall invoke CPDLC-user-abort request with a CPDLC message containing the
CPDL CUserAbortReason with the value [invalid-response].

2.3.7.3.11.8.4 If the CPDLC-ground-user sends a message that has a N response attribute and requires a
logical acknowledgment, and a response to this message is received by the CPDL C-ground-user that does
not contain any of the following message elements; LOGICAL ACKNOWLEDGMENT, NOT CURRENT
DATA AUTHORITY, NOT AUTHORIZED NEXT DATA AUTHORITY or ERROR [errorInformation]
the CPDL C-ground-user shall invoke CPDL C-user-abort request with a CPDL C message containing the
CPDL CUserAbortReason with the value [invalid-response].

2.3.7.3.11.8.,5 If theCPDL C-air-user sendsamessagethat hasaN response attribute and requiresalogical
acknowledgment, and a response to this message is received by the CPDL C-air-user that does not contain
any of thefollowing message el ements. LOGICAL ACKNOWLEDGMENT, SERVICE UNAVAILABLE,
FLIGHT PLAN NOT HELD or ERROR [errorinformation] the CPDLC-air-user shall invoke
CPDL C-user-abort request with a CPDL C message containing the CPDL CUserAbortReason with thevalue
[invalid-response].
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2.3.7.4 CPDLC-air-user Requirements
23.74.1 The CPDLC-start Service
237411 Invoking the CPDL C-start request

2374111 Ifthereisno CPDLC service, the only CPDL C service primitivesthe CPDL C-air-user shall
be permitted to invoke are the CPDLC-start request or the DSC-start request.

23.74.1.12 The CPDLC-air-user shall only be permitted to invoke the CPDL C-start request with:

a) any ground system, if thereis no existing CPDLC servicefor the CPDLC-air-user,
or

b) the Next Data Authority, if the CPDL C-air-user has received a message from the
Current Data Authority designating a Next Data Authority.

23.74.1.13 If a CPDLC-air-user has invoked a CPDLC-start request, the CPDLC-air-user shall be
prohibited frominvokingany CPDL C-serviceprimitiveonthe CPDL C dial ogueinitiated by the CPDL C-start
servicereguest, except the CPDL C-user-abort request, until after it hasreceived aCPDL C-start confirmation.
237412 Receipt of a CPDL C-start Indication and Invoking CPDL C-start Response

23.74.1.2.1 Upon receipt of a CPDLC-start service indication, the CPDLC-air-user shall invoke a
CPDL C-start service response within 0.5 seconds.

23.74.1.22 Uponreceipt of aCPDL C-start indicationthe CPDL C-air-user shall invokethe CPDL C-start
response, with the response parameters set as follows:

a) The Result parameter to the abstract value of “accepted” if:
1) There is no existing CPDLC service, or
2) CPDLC service exists and the request is from either the Current Data

Authority or Next Data Authority,

b) Else set th®esult parameter is set to the abstract value “rejected” anBdlect
Reason parameter to a CPDLC message with the message element NOT
AUTHORIZED NEXT DATA AUTHORITY.

2.3.7.4.1.2.3 If a CPDLC-start indication is received from either the Current Data Authority or the Next
Data Authority, and this results in a second CPDLC dialogue being established with a given ground system,
the CPDLC-air-user shall invoke the CPDLC-user-abort request primitive for the first connection with that
ground system.

2.3.7.4.1.2.4 Ifthe CPDLC-air-user sets the CPDLC-start resjReadle parameter to the abstract value
“rejected” any CPDLC message contained in the CPDLC-start indic2Bbih.C Message parameter shall
be disregarded.
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23.74.1.25 IftheCPDLC-air-user setsthe CPDL C-start response Result parameter to the abstract value
“accepted” and the request is from the Current Data Authority any CPDLC message contained in the
CPDLC-start indicatiofCPDLC Message parameter shall be processed.

2.3.7.4.1.2.6 Ifthe CPDLC-air-user sets the CPDLC-start resjReadle parameter to the abstract value
“accepted” and the request is from the Next Data Authority any CPDE&sage contained in the
CPDLC-start indicatiofCPDLC Message parameter shall be disregarded.

2.3.7.4.1.2.7 Ifthe CPDLC-air-user sets the CPDLC-start resgeagdéparameter to the abstract value
“accepted” the CPDLC-air-user shall:

a) Establish an association between a CPDLC-ASE invocation and a ground system
facility designation contained in CPDLC-start indicati@alling Peer Identifier
parameter,

b) If there is no Current Data Authority, associate this CPDLC-ASE invocation with

the Current Data Authority, or

c) If the facility designation contained in the CPDLC-start indica@ahing Peer
Identifier parameter is the Next Data Authority associate the CPDLC-ASE
invocation with the Next Data Authority.

2.3.7.4.1.2.8 IfaCPDLC-startindication has been received, the CPDLC-air-user shall be prohibited from
invoking any CPDLC-service primitive with this ground system, except the CPDLC-user-abort request, until
after it has invoked the CPDLC-start response.

2.3.7.4.1.3 Receipt of a CPDLC-start confirmation

2.3.7.4.1.3.1 If a CPDLC-start confirmation has been received viRsut parameter containing the
abstract value “accepted” the CPDLC-air-user shall:

a) Establish an association between a CPDLC-ASE invocation and the ground system
facility designation contained in the CPDLC-start req@zsted Peer Identifier
parameter,

b) If there is no Current Data Authority, associate the CPDLC-ASE invocation with

the Current Data Authority, or
c) If the facility designation contained in the CPDLC-start req@zéted Peer
Identifier parameter is the Next Data Authority associate the CPDLC-ASE
invocation with the Next Data Authority.
2.3.7.4.2 The DSC-start Service
23.74.21 Invoking the DSC-start request

2.3.7.4.2.1.1 OnlyaCPDLC-air-user shall be permitted to invoke the DSC-start service request primitive.
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23.74.212 A CPDLC-air-user shal only be permitted toinvokethe DSC-start-servicerequest primitive
if the CPDLC-air-user has no existing DSC dialogue.

2374213 If a CPDLC-air-user has invoked a DSC-start request, the CPDLC-air-user shall be
prohibited from invoking any CPDL C-service primitive on the DSC dialogue initiated by the DSC-start
service request except the CPDL C-user-abort request, until after it has received a DSC-start confirmation.

237422 Receipt of a DSC-start confirmation

23.74.221 If aDSC-start confirmation hasbeen received with aResult parameter containing the abstract
value “accepted” the CPDLC-air-user shall:

a) Establish an association between a CPDLC-ASE invocation and the ground system
facility designation contained in the DSC-start requeatility Designation
parameter,

b) Associate the CPDLC-ASE invocation with a Downstream Data Authority.
2.3.7.4.3 The CPDLC-message Service
2.3.74.3.1 Receipt of a CPDLC-message Indication
2.3.7.4.3.1.1 on receipt of a CPDLC-essage indication, if the indication is from the Current Data
Authority or a Downstream Data Authority the CPDLC-air-user shall process the CPDLC message contained
in the CPDLC Message parameter.
2.3.7.4.3.1.2 IfaCPDLC-message indicationis received from the Current Data Authority containing only
the uplink message element NEXT DATA AUTHORITY specifying a facility as the Next Data Authority
the CPDLC-air-user shall do the following in the order listed:

a) Check that there is no other Next Data Authority already established;

b) if there is, invoke CPDLC-user-abort request with the established Next Data

Authority with the Reason parameter set to CPDLCUserAbortReason value

[no-longer-next-data-authority]; and

c) then designate the ground system indicated in the CPDLC message from the
CPDLC-message indication as the Next Data Authority.

2.3.7.4.3.1.3 IfaCPDLC-message indicationis received from the Current Data Authority containing only
the uplink message element NEXT DATA AUTHORITY, indicating a “NULL” for the Next Data Authority
the CPDLC-air-user shall do the following in the order listed:

a) check if there is a Next Data Authority already established;
b) if there is, invoke CPDLC-user-abort request with the established Next Data

Authority with the Reason parameter set to CPDLCUserAbortReason value
[no-longer-next-data-authority]; and
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C) cancel any existing Next Data Authority designation.

23.74.3.14 If aCPDLC-messageindication isreceived containing the uplink message element NEXT
DATA AUTHORITY, and it is not from the Current Data Authority the message shall be disregarded.

23.74.3.15 Uponreceipt of aCPDLC-messageindication, if theindication isnot fromthe Current Data
Authority or a Downstream Data Authority, the CPDL C-air-user shall:

a) Invoke CPDLC-message service request with the CPDLC Message parameter
containing a message with the message element NOT CURRENT DATA
AUTHORITY, and

b) Disregard the received message contained in the CPDLC-message indication
CPDLC Message parameter.

23744 The CPDLC-end Service

237441 The CPDLC-end Service Request

23.74.411 The CPDLC-air-user shall be prohibited from invoking the CPDL C-end request.
237442 Receipt of a CPDL C-end Indication and Invoking a CPDL C-end Response

2374421 If aCPDLC-end indication isreceived but it is not from the Current Data Authority the
CPDL C-air-user shall:

a) Invoke CPDL C-end response with

1) the CPDLC Message parameter containing a message with the message
element NOT CURRENT DATA AUTHORITY, and

2) the Result parameter set to the abstract value “rejected”, and

b) Disregard any message provided in the CPDLC-end indic&#@1.C Message
parameter.

Note 1.— A CPDLC-air-user is considered to have uplink open messages when the CPDLC-air-user has
received a message(s) for which a response is required, and it has not yet sent the closure response to the
message(s).

Note 2.— Uplink open messages are not considered in setting out the requirements for the CPDLC-end
Service. The ground user is aware of any such messages, and desires to end the dialogue anyway. Any such
messages are considered deleted upon transmission of a CPDLC-end response with the Result parameter
set to the abstract value “accepted” on the airborne side, and upon receipt of a CPDLC-end confirmation
with the Result parameter set to the abstract value “accepted” on the ground side.

Note 3.— A CPDLC-air-user is considered to have downlink open messages when the CPDLC-air-user has
sent any messages that require a response for which it has not received a closure response.
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Note4.— Downlink open message are considered deleted upon transmission of a CPDLC-end response with
the Result parameter set to the abstract value “accepted” on the airborne side, and upon receipt of a
CPDLC-end confirmation with the Result parameter set to the abstract value “accepted” on the ground side.

Note 5.— Local procedures may dictate when a “rejected” response Result parameter is permitted by the
CPDLC-air-user in the cases when section 2.3.7 gives the CPDLC-air-user a choice between “accepted”
or “rejected”.

Note 6.— If a CPDLC-end service response is invoked with a “accepted” Result this will result in ending
the dialogue regardless of any messages contained in the CPDLC Message parameter.

23.74.42.2 Uplink Message Contains Error

2.3.74.4221 If aCPDLC-end indication is received from the Current Data Authority and there is a
message in the CPDLC Messagearameter that either has the response attribute N and requires alogical
acknowledgment or hasaW/U, A/N, R, or Y response attribute, and an error is detected inthe message, then
the CPDL C-air-user shall invoke CPDL C-end response with:

a) the CPDLC Messag@arameter containing a CPDLC message with the message
element ERROR [errorInformation],

b) the Resultparameter set to the abstract value “rejected”.
2.3.7.4.4.2.3 No Message in the CPDLC-end Indication

2.3.7.4.42.3.1 If a CPDLC-end indication is received from the Current Data Authority and the
CPDLC-air-user does not have any downlink open messages and there is no messegbinGidessage
parameter, then the CPDLC-air-user shall invoke CPDLC-end response viRdsihigoarameter set to the
abstract value “accepted”.

2.3.7.4.4.2.3.2 If a CPDLC-end indication is received from the Current Data Authority and the CPDLC
-air-user has downlink open messages and there is no messageEmbti@ Message parameter, then the
CPDLC-air-user shall invoke CPDLC-end response withRésilt parameter set to the abstract value
“accepted” or “rejected”.

2.3.7.4.4.2.4 Message in CPDLC-end Indication Does Not Require Response

2.3.7.4.42.4.1 If a CPDLC-end indication is received from the Current Data Authority and the
CPDLC-air-user does not have any downlink open messages and there is a messaibihGhdessage
parameter with the response attribute N and not requiring a logical acknowledgment, then the CPDLC-air-
user shall invoke CPDLC-end response withRbgult parameter set to the abstract value “accepted”.

2.3.7.4.42.4.2 If a CPDLC-end indication is received from the Current Data Authority and the
CPDLC-air-user has downlink open messages and there is a messa@PbltMessage parameter with

the response attribute N and not requiring a logical acknowledgment, then the CPDLC-air-user shall invoke
CPDLC-end response with tResult parameter set to the abstract value “accepted” or “rejected”.
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23.74.425 Messagein CPDLC-end Indication Requires Only Logical Acknowledgment

23.74.4251 If a CPDLC-end indication is received from the Current Data Authority and the
CPDL C-air-user does not have any downlink open messages and there is amessage in the CPDLC Message
parameter with the response attribute N and requiring alogical acknowledgment, and no error isdetected in
the message, then the CPDL C-air-user shall invoke CPDL C-end response with:

a) the CPDLC Message parameter containing a CPDLC message with the message
element LOGICAL ACKNOWLEDGMENT, and

b) the Result parameter set to the abstract value “accepted”.

2.3.7.4.4.25.2 If a CPDLC-end indication is received from the Current Data Authority and the
CPDLC-air-user has downlink open messages and there is a messa@PbltiEMessage parameter with

the response attribute N and requiring a logical acknowledgment, and no error is detected in the message,
then the CPDLC-air-user shall invoke CPDLC-end response with:

a) theCPDLC Message parameter containing a CPDLC message with the message
element LOGICAL ACKNOWLEDGMENT, and

b) theResult parameter set to the abstract value “accepted” or “rejected”.
2.3.7.4.4.2.6 Message in CPDLC-end Indication With W/U, A/N, or R Attribute, Positive Response

Note.— In this case, positive response to a message in the CPDLC-end Indication also indicates acceptance
of the end of the dialogue.

2.3.74.426.1 If a CPDLC-end indication is received from the Current Data Authority and there is a
message in the CPDLC Messag@arameter with the response attribute W/U, A/N or R and no error is
detected in the message, then if the CPDL C-air-user chooses to respond positively (WILCO, AFFIRM, or
ROGER) to the message, then the CPDL C-air-user shall:

a) if alogical acknowledgment isrequired, invoke CPDL C-message request with the
CPDLC Messagparameter containing a CPDLC message with only the message
element LOGICAL ACKNOWLEDGMENT,

b) if aSTANDBY responseisused, invoke CPDL C-message request withthe CPDLC
Messag@arameter containingaCPDL C messagewith at | east the message el ement
STANDBY, and

C) invoke CPDL C-end response with:

1) the CPDLC Messagparameter containing a CPDL C messagewith at |east
the message element WILCO, AFFIRM, or ROGER as appropriate, and

2) the Resultparameter set to the abstract value “accepted”.
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23.74.42.7 Messagein CPDLC-end Indication With W/U, A/N, or R Attribute, Negative Response

Note.— In this case, negative response to a message in the CPDLC-end Indication also indicates rejection
of the end of the dialogue.

23.74.42.7.1 If aCPDLC-end indication is received from the Current Data Authority and there is a
message in the CPDLC Messag@arameter with the response attribute W/U, A/N or R and no error is
detected in the message, then if the CPDLC-air-user chooses to respond negatively (UNABLE or
NEGATIVE) to the message, then the CPDL C-air-user shall:

a) if alogical acknowledgment isrequired, invoke CPDL C-message request with the
CPDLC Messagparameter containing a CPDLC message with only the message
element LOGICAL ACKNOWLEDGMENT,

b) if aSTANDBY responseisused, invoke CPDL C-message request withthe CPDLC
Messagearameter containingaCPDL C messagewith at | east the message el ement
STANDBY, and

C) invoke CPDL C-end response with:

1) the CPDLC Messagparameter containing a CPDL C message with at |east
the message element UNABLE or NEGATIVE as appropriate, and

2) the Resultparameter set to the abstract value “rejected”.
2.3.7.4.4.2.8 Message in CPDLC-end Indication With Y Response Attribute
2.3.7.4.4.2.8.1 If a CPDLC-end indication is received from the Current Data Authority and the
CPDLC-air-user does not have any downlink open messages and there is a mess@fbinGhédessage
parameter with the response attribute Y and no error is detected in the message, the CPDLC-air-user shall:
a) if a logical acknowledgment is required, invoke CPDLC-message request with the
CPDLC Message parameter containing a CPDLC message with only the message
element LOGICAL ACKNOWLEDGMENT,
b) if a STANDBY response is used, invoke CPDLC-message request wiREHeC
Message parameter containing a CPDLC message with at least the message element
STANDBY, and

c) invoke CPDLC-end response with:

1) the CPDLC Message parameter containing a Y attribute closure CPDLC
message, and

2) theResult parameter set to the abstract value “accepted”.
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2.3.74.4282 If a CPDLC-end indication is received from the Current Data Authority and the
CPDL C-air-user has any downlink open messages and thereis amessage in the CPDLC Message parameter
with the response attribute Y and no error is detected in the message, the CPDL C-air-user shall:

a) if alogical acknowledgment is required, invoke CPDL C-message request with the
CPDLC Message parameter containing a CPDL C message with only the message
element LOGICAL ACKNOWLEDGMENT,

b) if aSTANDBY responseisused, invoke CPDL C-message request withthe CPDLC
Message parameter contai ning aCPDL C messagewith at | east the message el ement
STANDBY, and

C) invoke CPDL C-end response with:

1) the CPDLC Message parameter containing a'Y attribute closure CPDLC
message, and

2) the Result parameter set to the abstract value “accepted” or “rejected”.

2.3.7.4.4.2.9 Upon invoking a CPDLC-end response ®Righult parameter set to “accepted”, the
CPDLC-air-user shall:

a) delete any association with a ground system and Current Data Authority, and
b) if a ground system is designated as Next Data Authority and an association with a

CPDLC-ASE exists, replace the Next Data Authority association with a Current
Data Authority association, or

c) if a ground system is designated as Next Data Authority and no association with a
CPDLC-ASE exists, delete Next Data Authority association with any ground
system.

2.3.7.4.4.2.10 If the CPDLC-air-ASE associated with the Current Data Authority ceases to exist for any
reason other than in response to a CPDLC-end request as specified above, any existing Next Data Authority
designation and/or association shall cease to exist.

2.3.7.45 The DSC-end Service

2.3.745.1 The DSC-end Request

2.3.7.45.1.1 Only the CPDLC-air-user shall be permitted to invoke the DSC-end request.

2.3.7.45.1.2 IfaCPDLC-air-user has invoked a DSC-end service request primitive, the CPDLC-air-user
shall be prohibited from invoking any CPDLC service primitive with this ground system (except the CPDLC-
user-abort request primitive) until it receives a DSC-end service confirmation primitive.

2.3.7.4.6 The CPDLC-user-abort Service

2.3.7.4.6.1 Issuing a CPDLC-user-abort Request [commanded-termination]
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23.74.6.1.1 TheCPDLC-ar-user shall havethecapability toinvoke CPDL C-user-abort request with the
Reason parameter set to CPDL CUserAbortReason value [commanded-termination].

23.74.6.2 Invoking a CPDL C-user-abort Request

23.74.6.2.1 IftheCPDLC-air-user invokes CPDL C-user-abort request with the Current Data A uthority,
the CPDL C-air-user shall:

a) Delete any association of a ground system to a Current Data Authority,
b) If aground systemis designated as Next Data Authority and an association with a
CPDL C-ASE exists, invoke CPDL C-user-abort request with the Reason parameter
set to the value [current-data-authority-abort] and
C) Delete any association of aground system to a Next Data Authority.
23.74.6.22 IftheCPDLC-air-userinvokesCPDL C-user-abort request withtheNext DataAuthority, and
then does not set the Reason parameter as [ current-data-authority-abort] or [no-longer-next-data-authority],

the CPDLC-air-user shall continue to maintain the association of the ground system to the Next Data
Authority.

2.3.74.6.3 Receipt of a CPDL C-abort Indication
2.3.7.4.6.3.1 If the CPDLC-air-user receives a CPDL C-user-abort indication from the Current Data
Authority or aCPDL C-provider-abort indication that causesthe A SE invocation associated with the Current
Data Authority to cease to exist, the CPDLC-air-user shall:
a) Delete any association of a ground system to a Current Data Authority,
b) If aground system is designated as Next Data Authority and an association with a
CPDL C-ASE exists, invoke CPDL C-user-abort request with the Reason parameter
set to the value [current-data-authority-abort], and
C) Delete any association of aground system to a Next Data Authority.
2.3.74.6.3.2 IftheCPDLC-air-user receivesaCPDL C-user-abort indicationfromthe Next DataAuthority
or receivesaCPDL C-provider-abort indication that causesthe A SE invocation associ ated withthe Next Data
Authority to cease to exist, the CPDL C-air-user shall continue to maintain the association of the ground
system to the Next Data Authority.
2.3.7.5 CPDLC-Ground-User Requirements
23751 The CPDLC-start Service
237511 Invoking the CPDL C-start request

23.75.111 If thereisno CPDLC service, the only CPDL C service primitives the CPDL C-ground-user
shall be permitted to invoke are the CPDL C-start-request or the CPDL C-forward request.
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23.75.1.1.2 If aCPDLC-ground-user hasinvoked aCPDL C-start request, the CPDL C-ground-user shall
be prohibited from invoking any CPDL C-service primitive on the CPDLC dial ogueintiated by the CPDL C-
start service request, except the CPDLC-user-abort request until after it has received a CPDLC-start
confirmation.

237512 Receipt of a CPDL C-start Indication and Invoking CPDL C-start Response

23.75.121 If aCPDLC-gtart indication is received from an aircraft with which the ground system
currently has a CPDL C dialogue, the CPDL C-ground-user shall:

a) invokethe CPDL C-start responsewith the Result parameter set to the abstract value
“accepted”, and

b) invoke the CPDLC-user-abort request for the first CPDLC dialogue with that
aircraft.

2.3.7.5.1.2.2 The CPDLC-gund-user shall be prohibited from invoking the CPDLC-stapimese unless
and until it has received a CPDLC-start indication.

2.3.7.5.1.2.3 If the CPDLC-ground-user sets the CPDLC-start resRemgeparameter to the abstract
value “rejected” then thiegj ect Reason parameter shall be an uplink message containing either the SERVICE
UNAVAILABLE or FLIGHT PLAN NOT HELD message element as appropriate.

2.3.7.5.1.2.4 If the CPDLC-ground-user sets the CPDLC-start resRemgtparameter to the abstract
value “rejected” the CPDLC-ground-user shall disregard any CPDLC message contained in the CPDLC-start
indicationCPDLC Message parameter.

2.3.7.5.1.2.5 If the CPDLC-ground-user sets the CPDLC-start resBemdeparameter to the abstract
value “accepted” any CPDLC message contained in the CPDLC-start indicBDiC Message parameter
shall be processed.

2.3.7.5.1.2.6 Ifthe CPDLC-ground-user sets the CPDLC-start resBemseparameter to the abstract
value “accepted” the CPDLC-ground-user shall establish an association between a CPDLC-ASE invocation
and a 24 bit aircraft address contained in CPDLC-start indic&alimg Peer Identifier parameter.

2.3.7.5.1.2.7 IfaCPDLC-startindication has been received, the CPDLC-ground-user shall be prohibited
from invoking any CPDLC-service primitive, except the CPDLC-user-abort request with that aircraft, until
after it has invoked the CPDLC-start response.

2.3.7.5.1.2.8  Upon receipt of a CPDLC-start service indication, the CPDLC-ground-user shall invoke a
CPDLC-start service response within 0.5 seconds.

2.3.7.5.1.3 Receipt of a CPDLC-start confirmation
2.3.7.5.1.3.1 If a CPDLC-start confirmation has been received viRsut parameter containing the

abstract value “accepted” the CPDLC-ground-user shall establish an association between a CPDLC-ASE
invocation and a 24 bit aircraft address contained in CPDLC-start replkst Peer Identifier parameter.
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2.3.75.2 The DSC-start Service
23.75.21 Receipt of a DSC-start Indication and Invoking DSC-start Response

23.75.211 TheCPDLC-ground-user shal be prohibited from invoking the DSC-start response unless
and until it has received a DSC-start indication.

23.75.212 If aDSC-startindicationisreceivedfromanaircraft with which theground system currently
has a DSC diaogue, the CPDL C-ground-user shall:

a) invoke the DSC-start response with the Result parameter set to the abstract value
“accepted”, and

b) invoke the CPDLC-user-abort request for the first DSC dialogue with that aircratft.

2.3.7.5.2.1.3 Ifthe CPDLC-ground-user sets the DSC-start reSResubgparameter to the abstract value
“rejected” then thdrgject Reason parameter shall be an uplink message containing either the SERVICE
UNAVAILABLE or FLIGHT PLAN NOT HELD message element as appropriate.

2.3.7.5.2.1.4 Ifthe CPDLC-ground-user sets the DSC-start resResubgparameter to the abstract value
“rejected” the CPDLC-ground-user shall disregard any CPDLC message contained in the DSC-start
indicationCPDLC Message parameter.

2.3.7.5.2.1.5 Ifthe CPDLC-ground-user sets the DSC-start resResubisparameter to the abstract value
“accepted” any CPDLC message contained in the DSC-start indiGRIDhC Message parameter shall be
processed.

2.3.7.5.2.1.6 Ifthe CPDLC-ground-user sets the DSC-start resResutigparameter to the abstract value
“accepted” the CPDLC-ground-user shall establish an association between a CPDLC-ASE invocation and
a 24 bit aircraft address contained in the DSC-start indicAfimnaft Address parameter.

2.3.7.5.2.1.7 If DSC-startindication has been received, the CPDLC-ground-user shall be prohibited from
invoking any CPDLC-service primitive, except the CPDLC-user-abort request, until after it has invoked the
DSC-start response.

2.3.75.2.2 Receipt of a DSC-start Indication and Invoking a DSC-start Response

2.3.7.5.2.2.1  Upon receipt of a DSC-start indication, the CPDLC-ground-user shall invoke a DSC-start
response within 0.5 seconds.

2.3.7.5.2.2.2  Upon receipt of a DSC-start indication, the CPDLC-ground-user shall invoke a DSC-start
response, with the response parameters set as follows:

a) theResult parameter set to the abstract value “accepted” or “rejected”, and
b) if, and only if, theResult parameter is set to the abstract value “rejected”, then set

the Rgject Reason parameter to a CPDLC message with the message element
SERVICE UNAVAILABLE or FLIGHT PLAN NOT HELD as appropriate.
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2.3.75.3 The CPDLC-end Service
23.753.1 The CPDLC-end Request
23.75.3.11 Only the CPDLC-ground-user shall be permitted to invoke the CPDL C-end request.

23.75.3.1.2 If aCPDLC-ground-user hasinvoked a CPDL C-end service request primitive, the CPDLC-
ground-user shall be prohibited from invoking any CPDLC service primitive with this aircraft, except the
CPDL C-user-abort request primitive, until after it hasreceived aCPDL C-end service confirmation primitive.

23754 The DSC-end Service
23.754.1 Receipt of a DSC-end Indication and Invoking DSC-end Response

Note 1.— The CPDLC-ground-user is considered to have downlink open messages when the
CPDLC-ground-user has received a message(s) for which a response is required, and it has not yet sent the
closure response to the message(s).

Note 2.— Downlink open messages are not considered in setting out the requirements for the DSC-end
Service. The air user is aware of any such messages, and desires to end the dialogue anyway. Any such
messages are considered deleted upon transmission of a DSC-end response with the Result parameter set
to the abstract value “accepted” on the ground side, and upon receipt of a DSC-end confirmation with the
Result parameter set to the abstract value “accepted” on the airborne side.

Note 3.— The CPDLC-ground-user is considered to have uplink open messages when the
CPDLC-ground-user has sent any messages that require a response for which it has not received a closure
response.

Note 4.— Uplink open message are considered deleted upon transmission of a DSC-end response with the
Result parameter set to the abstract value “accepted” on the ground side, and upon receipt of a DSC-end
confirmation with the Result parameter set to the abstract value “accepted” on the airborne side.

Note 5.— Local procedures may dictate when a “rejected” response Result parameter is permitted by the
CPDLC-ground-user in the cases when section 2.3.7 gives the CPDLC-ground-user a choice between
“accepted” or “rejected”.

Note 6.— If a DSC-end service response is invoked with a “accepted” Result this will result in ending the
dialogue regardless of any messages contained in the CPDLC Message parameter.

23.75.4.1.1 Downlink Message Contains Error

2.3.75.4.1.1.1 IfaDSC-endindicationisreceived andthereisamessageinthe CPDLC Messagparameter
that either has the response attribute N and requires alogical acknowledgment or has 'Y response attribute,
and an error is detected in the message, then the CPDL C-ground-user shall invoke DSC-end response with:

a) the CPDLC Messag@arameter containing a CPDLC message with the message
eement ERROR [errorInformation],

b) the Resultparameter set to the abstract value “rejected”.
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2.3.75.4.1.2 No Messagein the DSC-end Indication

2.3.75.4.1.2.1 If aDSC-endindication isreceived and the CPDL C-ground-user does not have any uplink
open messages and there is no message in the CPDLC Message parameter, then the CPDL C-ground-user
shall invoke DSC-end response with the Result parameter set to the abstract value “accepted”.

2.3.7.5.4.1.2.2 If aDSC-end indication is received and the CPDLC-ground-user has uplink open messages
and there is no message in BBDLC Message parameter, then the CPDLC-ground-user shall invoke
DSC-end response with tiResult parameter set to the abstract value “accepted” or “rejected”.

2.3.7.5.4.1.3 Message in DSC-end Indication Does Not Require Response

2.3.7.5.4.1.3.1 If a DSC-end indication is received and the CPDLC-ground-user does not have any uplink
open messages and there is a message CPIBEC Message parameter with the response attribute N and

not requiring a logical acknowledgment, then the CPDLC-ground-user shall invoke DSC-end response with
the Result parameter set to the abstract value “accepted”.

2.3.7.5.4.1.3.2 If a DSC-end indication is received and the CPDLC-ground-user has uplink open messages
and there is a message in €RDLC Message parameter with the response attribute N and not requiring a
logical acknowledgment, then the CPDLC-ground-user shall invoke DSC-end response Wthuthe
parameter set to the abstract value “accepted” or “rejected”.

2.3.7.5.4.1.4 Message in DSC-end Indication Requires Only Logical Acknowledgment

2.3.7.5.4.1.4.1 If a DSC-end indication is received and the CPDLC-ground-user does not have any uplink
open messages and there is a message CPIDEC Message parameter with the response attribute N and
requiring a logical acknowledgment, and no error is detected in the message, then the CPDLC-ground-user
shall invoke DSC-end response with:

a) theCPDLC Message parameter containing a CPDLC message with the message
element LOGICAL ACKNOWLEDGMENT, and

b) theResult parameter set to the abstract value “accepted”.
2.3.7.5.4.1.4.2 If aDSC-end indication is received and the CPDLC-ground-user has uplink open messages
and there is a message in teDLC Message parameter with the response attribute N and requiring a
logical acknowledgment, and no error is detected in the message, then the CPDLC-ground-user shall invoke
DSC-end response with:

a) the CPDLC Message parameter containing a CPDLC message with thesage
element LOGICAL ACKNOWLEDGMENT, and

b) theResult parameter set to the abstract value “accepted” or “rejected”.
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23.75.4.15 Messagein DSC-end Indication With Y Response Attribute

2.3.75.4.15.1 If aDSC-endindication isreceived and the CPDL C-ground-user does not have any uplink
open messages and there is a message in the CPDLC Message parameter with the response attribute Y and
no error is detected in the message the CPDL C-ground-user shall:

a)

b)

d)

if alogical acknowledgment isrequired, invoke CPDL C-message request with the
CPDLC Message parameter containing a CPDL C message with only the message
element LOGICAL ACKNOWLEDGMENT,

if aSTANDBY responseisused, invoke CPDL C-messagerequest withthe CPDLC
Message parameter containing aCPDL C messagewith at | east the message element
STANDBY,

if aREQUEST DEFERRED responseisused, invoke CPDL C-messagerequest with
the CPDLC Message parameter containing a CPDLC message with at least the
message element REQUEST DEFERRED, and

invoke DSC-end response with:

1) the CPDLC Message parameter containing a'Y attribute closure CPDLC
message, and

2) the Result parameter set to the abstract value “accepted”.

2.3.7.5.4.1.5.2 If aDSC-end indication is received and the CPDLC-ground-user has uplink open messages
and there is a message in tBeDLC Message parameter with the responstribbute Y and no error is
detected in the message the CPDLC-ground-user shall:

a)

b)

d)

if a logical acknowledgment is required, invoke CPDLC-message request with the
CPDLC Message parameter containing a CPDLC message with only the message
element LOGICAL ACKNOWLEDGMENT,

if a STANDBY response is used, invoke CPDLC-message request WEREHeC
Message parameter containing a CPDLC message with at least the message element
STANDBY, and

ifa REQUEST DEFERRED response is used, invoke CPDLC-message request with
the CPDLC Message parameter containing a CPDLC message with at least the
message element REQUEST DEFERRED, and

invoke DSC-end response with:

1) the CPDLC Message parameter containing a Y attribute closure CPDLC
message, and

2) theResult parameter set to the abstract value “accepted” or “rejected”.
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2.3.755 The CPDLC-forward Service

23.755.1 Invoking the CPDL C-forward Request

23.75511 Only the CPDLC-ground-user shall be permitted to invoke the CPDL C-forward Request.
2.3.756 The CPDL C-user-abort Service

23.75.6.1 Issuing a CPDL C-user-abort Request

23.75.6.1.1 TheCPDLC-ground-user shall havethecapability toinvoke CPDL C-user-abort request with
the Reason parameter set to CPDL CUserAbortReason value [commanded-termination].

2.3.7.6 Message Intent
2.3.76.1 Purpose

Notel.— 2.3.7.6 contains the message setfor CPDLC. Message attributes, message presentation guidance,
and data structure presentation guidance are presented. The actual information exchanged between an
aircraft and ground peer or a ground and ground peer CPDLC applications is defined in 2.3.4; however,
2.3.4 does not mandate any particular method farspnting this informadin. The presentation of
information to the controller and aircraft crew is a local implementation. The messagengation
recommendations contained in Tables 2.3.7-5 87228 are one possible means of presenting the
information. These recommendations are generally consistent with current ICAO practices for displaying
ATC information.

Note 2.— Tables 2.3.7-5 to 2.3.7-28 which are aligned with the provisions contained in Appendix 5 of the
13th Edition (including Amendment 2, dated 5 November 1998) of ICA@42dc—Procedures for Air
Navigation Services — Rules of the Air and Air Traffic Services (PANS-RA@)ncluded inthisdocument

for completness.

2.3.7.6.2 Uplink message elements shall comply with the intent, use, and element attributes as
presented in Tables 2.3.7-5t0 2.3.7-16

Table2.3.7-5. Responses/Acknowledgments (uplink)

M essage I ntent/Use M essage Element URG [ALRT |RESP

0 Indicates that ATC cannot UNABLE N M N
comply with the request.

1 Indicates that ATC has receivg@ TANDBY N L N
the message and will respond

2 Indicates that ATC has receivglREQUEST DEFERRED N L N
the request but it has been
deferred until later.

3 Indicates that ATC has receivgdROGER N L N
and understood the message.

4 Yes. AFFIRM N L N
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M essage I ntent/Use M essage Element URG [ALRT |RESP
5 No. NEGATIVE N L N
235 [Natification of receipt of ROGER 7500 U H N
unlawful interference message.
211 |Indicatesthat the ATC has REQUEST FORWARDED N L N
received the request and has
passed it to the next control
authority.
218 |Indicatesto the pilot that the REQUEST ALREADY L N N
request has already been RECEIVED
received on the ground.
Table 2.3.7-6. Vertical Clearances (uplink)
M essage I ntent/Use M essage Element URG |ALRT | RESP
6 Notification that alevel change |EXPECT [level] L L R
instruction should be expected.
7 Notification that an instruction EXPECT CLIMB AT [time] L L R
should be expected for the
aircraft to commence climb at the
specified time.
8 Notification that an instruction EXPECT CLIMB AT [position] |L L R
should be expected for the
aircraft to commence climb at the
specified position.
9 Notification that an instruction EXPECT DESCENT AT [timeg] (L L R
should be expected for the
aircraft to commence descent at
the specified time.
10 ([Notification that an instruction EXPECT DESCENT AT L L R
should be expected for the [position]
aircraft to commence descent at
the specified position.
11 ([Notification that an instruction EXPECT CRUISE CLIMB AT L L R
should be expected for the [time]
aircraft to commence cruise climb
at the specified time.
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M essage I ntent/Use M essage Element URG |ALRT | RESP
12 [Notification that an instruction EXPECT CRUISE CLIMB AT L L R
should be expected for the [position]

aircraft to commence cruise climb
at the specified position.

13 |Notification that an instruction AT [time] EXPECT CLIMB TO |L L R
should be expected for the [level]
aircraft to commence climb at the
specified time to the specified

level.
14 |Notification that an instruction AT [position] EXPECT CLIMB |L L R
should be expected for the TO [level]

aircraft to commence climb at the
specified position to the specified

level.
15 |Notification that an instruction AT [time] EXPECT DESCENT |L L R
should be expected for the TO [level]

aircraft to commence descent at
the specified time to the specified

level.
16 |Notification that an instruction AT [position] EXPECT L L R
should be expected for the DESCENT TO [level]

aircraft to commence descent at
the specified position to the

specified level.
17 |Notification that an instruction AT [time] EXPECT CRUISE L L R
should be expected for the CLIMB TO[leve]

aircraft to commence cruise climb
at the specified time to the

specified level.
18 |Notification that an instruction AT [position] EXPECT CRUISE |L L R
should be expected for the CLIMB TO [level]

aircraft to commence cruise climb
at the specified position to the

specified level.

19 |Instruction to maintain the MAINTAIN [level] N M W/U
specified level.

20 [Instruction that aclimbto a CLIMB TO [level] N M W/U

specified level isto commence
and once reached the specified
level isto be maintained.
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M essage I ntent/Use

M essage Element

URG

ALRT

RESP

21

Instruction that at the specified
time a climb to the specified level
isto commence and once reached
the specified level isto be
maintained.

AT [time] CLIMB TO [level]

W/uU

22

Instruction that at the specified
position a climb to the specified
level isto commence and once
reached the specified level isto
be maintained.

AT [position] CLIMB TO [level]

N

W/U

185

Instruction that after passing the
specified position a climb to the
specified level isto commence
and once reached the specified
level isto be maintained.

AFTER PASSING [position]
CLIMB TO [level]

W/U

23

Instruction that a descent to a
specified level isto commence
and once reached the specified
level isto be maintained.

DESCEND TO [level]

W/uU

24

Instruction that at a specified time
adescent to a specified level isto
commence and once reached the
specified level isto be
maintained.

AT [time] DESCEND TO [level]

N

W/U

25

Instruction that at the specified
position a descent to the specified
level isto commence and once
reached the specified level isto
be maintained.

AT [position] DESCEND TO
[level]

W/U

186

Instruction that after passing the
specified position a descent to the
specified level isto commence
and once reached the specified
level isto be maintained.

AFTER PASSING [position]
DESCEND TO [level]

W/U

26

Instruction that aclimb isto
commence at arate such that the
specified level isreached at or
before the specified time.

CLIMB TO REACH [level] BY
[time]

W/U
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Message | ntent/Use M essage Element URG |[ALRT | RESP

27 |Instructionthat aclimbisto CLIMB TOREACH [level] BY [N M W/U
commence at arate such that the |[position]
specified level isreached at or
before the specified position.

28 |Instruction that a descent isto DESCEND TOREACH [level] [N M W/U
commence at arate such that the |BY [time]
specified level isreached at or
before the specified time.

29 |Instruction that a descent isto DESCEND TO REACH [level] [N M wW/uU
commence at arate such that the [BY [position]
specified level isreached at or
before the specified position.

192 |Instruction that achange of level |REACH [level] BY [time] N M W/U
isto continue, but at arate such
that the specified level is reached
at or before the specified time.

209 |[Instruction that a change of level |REACH [level] BY [position] N M W/U
isto continue, but at arate such
that the specified level is reached
at or before the specified
position.

30 [Instruction that alevel withinthe [MAINTAIN BLOCK [level] TO |N M W/U
defined vertical range specified is |[level]
to be maintained.

31 |Instructionthat aclimbtoalevel |CLIMB TO AND MAINTAIN N M wW/uU
within the vertical range defined |BLOCK [level] TO [level]
isto commence.

32 |Instruction that a descent to a DESCEND TO AND N M wW/uU
level within the vertical range MAINTAIN BLOCK [level] TO
defined isto commence. [level]

34 [Instructionthat acruiseclimbis [CRUISE CLIMB TO [level] N M W/U
to commence and continue until
the specified level isreached.

35 [Instruction that a cruise climb can [CRUISE CLIMB ABOVE [level] |N M W/U
commence once above the
specified level.

219 [Instruction to stop the climb STOP CLIMB AT [level] U M W/U

below the previously assigned
level.
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M essage I ntent/Use M essage Element URG |ALRT | RESP

220 |Instruction to stop the descent STOP DESCENT AT [level] U M W/U
above the previoudy assigned
level.

36 [Instruction that theclimbtothe [(EXPEDITECLIMB TO[level] |U M W/U
specified level should be made at
the aircraft’s best rate.

37 |Instruction that the descent to the |EXPEDITE DESCENT TO U M wW/uU
specified level should be made at [[level]
the aircraft’s best rate.

38 [Urgent instruction to immediately [IMMEDIATELY CLIMB TO D H W/U
climb to the specified level. [level]

39 [Urgent instruction to immediately [IMMEDIATELY DESCEND TO |D H W/U
descend to the specified level. [level]

40 |(reserved) L L Y

41  |(reserved) L L Y

171 |Instruction to climb at not less CLIMB AT [vertical rate] N M W/U
than the specified rate. MINIMUM

172 |Instruction to climb at not above |CLIMB AT [vertical rate] N M W/U
the specified rate. MAXIMUM

173 |Instruction to descend at not less |DESCEND AT [vertical rate] N M W/U
than the specified rate. MINIMUM

174 |Instruction to descend at not DESCEND AT [vertical rate] N M W/U
above the specified rate. MAXIMUM

33 [(reserved) L L Y

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a vertical

range, i.e. block level.
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Table2.3.7-7. Crossing Constraints (uplink)

M essage I ntent/Use

M essage Element

URG

ALRT

RESP

42

Notification that alevel change
instruction should be expected
which will require the specified
position to be crossed at the
specified level.

EXPECT TO CROSS [position]
AT [level]

L

Notification that alevel change
instruction should be expected
which will require the specified
position to be crossed at or above
the specified level.

EXPECT TO CROSS [position]
AT OR ABOVE [level]

L

Notification that alevel change
instruction should be expected
which will require the specified
position to be crossed at or below
the specified level.

EXPECT TO CROSS [position]
AT OR BELOW [level]

L

45

Notification that alevel change
instruction should be expected
which will require the specified
position to be crossed at the
specified level whichisto be
maintained subsequently.

EXPECT TO CROSS [position]
AT AND MAINTAIN [level]

L

46

Instruction that the specified
position isto be crossed at the
specified level. Thismay require
the aircraft to modify its climb or
descent profile.

CROSS [position] AT [level]

W/U

47

Instruction that the specified
position isto be crossed at or
above the specified level.

CROSS [position] AT OR
ABOVE [level]

W/U

Instruction that the specified
position isto be crossed at or
below the specified level.

CROSS [position] AT OR
BELOW [level]

W/U

49

Instruction that the specified
position isto be crossed at the
specified level and that level isto
be maintained when reached.

CROSS [position] AT AND
MAINTAIN [level]

W/U

50

Instruction that the specified
position isto be crossed at alevel
between the specified levels.

CROSS [position] BETWEEN
[level] AND [level]

W/U
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M essage I ntent/Use

M essage Element

URG

ALRT

RESP

51

Instruction that the specified
position isto be crossed at the
specified time.

CROSS [position] AT [time]

W/U

52

Instruction that the specified
position isto be crossed at or
before the specified time.

CROSS [position] AT OR
BEFORE [time]

W/U

53

Instruction that the specified
position isto be crossed at or after
the specified time.

CROSS [position] AT OR
AFTER [time]

W/U

Instruction that the specified
position isto be crossed at atime
between the specified times.

CROSS [position] BETWEEN
[time] AND [time]

W/U

55

Instruction that the specified
position isto be crossed at the
specified speed and the specified
speed isto be maintained until
further advised.

CROSS [position] AT [speed]

W/uU

56

Instruction that the specified
position isto be crossed at a speed
equal to or less than the specified
speed and the specified speed or
lessisto be maintained until
further advised.

CROSS [position] AT OR LESS
THAN [speed]

W/U

57

Instruction that the specified
position isto be crossed at a speed
equal to or greater than the
specified speed and the specified
speed or greater isto be
maintained until further advised.

CROSS [position] AT OR
GREATER THAN [speed]

W/U

58

Instruction that the specified
position isto be crossed at the
specified time and the specified
level.

CROSS [position] AT [time] AT
[level]

N

W/U

59

Instruction that the specified
position isto be crossed at or
before the specified time and at the
specified level.

CROSS [position] AT OR
BEFORE [time] AT [level]

W/U

60

Instruction that the specified
position isto be crossed at or after
the specified time and at the
specified level.

CROSS [position] AT OR
AFTER [time] AT [level]

W/U
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M essage I ntent/Use M essage Element URG |ALRT | RESP

61 [Instruction that the specified CROSS [position] AT AND N M W/U
position isto be crossed at the MAINTAIN [level] AT [speed]
specified level and speed, and the
level and speed are to be

mai ntai ned.

62 |Instruction that at the specified AT [time] CROSS [position] AT |N M W/U
time the specified positionisto be |AND MAINTAIN [level]
crossed at the specified level and
the level isto be maintained.

63 [Instruction that at the specified AT [time] CROSS [position] AT |N M W/U
time the specified positionisto be |AND MAINTAIN [level] AT
crossed at the specified level and | [speed]

speed, and the level and speed are
to be maintained.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a vertical
range, i.e. block level.

Table2.3.7-8. Lateral Offsets (uplink)

M essage I ntent/Use M essage Element URG [ ALRT | RESP

64 |Instructionto fly aparallel track to |OFFSET [specified distance] N M W/U
the cleared route at a displacement |[direction] OF ROUTE
of the specified distance in the
specified direction.

65 |[Instructionto fly aparallel track to |AT [position] OFFSET [specified [N M W/U
the cleared route at a displacement |distance] [direction] OF ROUTE
of the specified distance in the
specified direction and
commencing at the specified
position.

66 [Instructionto fly aparallel track to |AT [time] OFFSET [specified N M W/U
the cleared route at a displacement |distance] [direction] OF ROUTE
of the specified distance in the
specified direction and
commencing at the specified time.

67 |Instruction that the cleared flight |PROCEED BACK ON ROUTE [N M W/U
route isto be rejoined.
68 [Instruction that the cleared flight |REJOIN ROUTE BY [position] [N M W/U

route isto be rejoined at or before
the specified position.
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reaching the specified level,
directly to the specified position.

DIRECT TO [position]

M essage I ntent/Use M essage Element URG [ ALRT | RESP
69 [Instruction that the cleared flight |REJOIN ROUTE BY [time] N M W/U
route isto be rejoined at or before
the specified time.
70 [Natification that aclearance may |EXPECT BACK ON ROUTEBY |L L R
be issued to enable the aircraft to  |[position]
rejoin the cleared route at or
before the specified position.
71 [Natification that aclearance may |EXPECT BACK ON ROUTEBY |L L R
be issued to enable the aircraft to  [[time]
rejoin the cleared route at or
before the specified time.
72 |Instruction to resume own RESUME OWN NAVIGATION [N M wW/uU
navigation following a period of
tracking or heading clearances.
May be used in conjunction with
an instruction on how or whereto
rejoin the cleared route.
Table 2.3.7-9. Route Maodifications (uplink)
M essage I ntent/Use M essage Element URG ALRT | RESP
73 [Natification to the aircraft of the  |[departure clearance] N M W/U
instructions to be followed from
departure until the specified
clearance limit.
74  |Instruction to proceed directly PROCEED DIRECT TO N M W/U
from its present position to the [position]
specified position.
75 |Instruction to proceed, when able, |WHEN ABLE PROCEED N M W/U
directly to the specified position. |DIRECT TO [position]
76 |Instruction to proceed, at the AT [time] PROCEED N M W/U
specified time, directly to the DIRECT TO [position]
specified position.
77 |Instruction to proceed, at the AT [position] PROCEED N M W/U
specified position, directly tothe |DIRECT TO [position]
next specified position.
78 |Instruction to proceed, upon AT [level] PROCEED N M W/U
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Message | ntent/Use M essage Element URG ALRT | RESP

79 [Instruction to proceed to the CLEARED TO [position] VIA [N M W/U
specified position viathe specified |[route clearance]
route.

80 [Instruction to proceed viathe CLEARED [routeclearance] [N M W/U
specified route.

81 [Instruction to proceed in CLEARED [procedure name] [N M W/U
accordance with the specified
procedure.

236 |Instruction to leave controlled LEAVE CONTROLLED N M wW/uU
airspace. AIRSPACE

82 [Approval to deviate up to the CLEARED TODEVIATEUP [N M W/U
specified distance from the cleared | TO [specified distance]
route in the specified direction. [direction] OF ROUTE

83 [Instruction to proceed from the AT [position] CLEARED N M W/U
specified position via the specified |[route clearance]
route.

84 [Instruction to proceed from the AT [position] CLEARED N M W/U
specified position via the specified |[procedure name]
procedure.

85 [Notification that aclearanceto fly |EXPECT [route clearance] L L R
on the specified route may be
issued.

86 [Notification that aclearanceto fly |AT [position] EXPECT [route |L L R
on the specified route from the clearance]
specified position may be issued.

87 [Notification that aclearanceto fly |EXPECT DIRECT TO L L R
directly to the specified position  |[position]
may be issued.

88 [Notification that aclearanceto fly |AT [position] EXPECT L L R
directly from the first specified DIRECT TO [position]
position to the next specified
position may be issued.

89 [Notification that aclearanceto fly |AT [time] EXPECT DIRECT |L L R

directly to the specified position
commencing at the specified time
may be issued.

TO [position]
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M essage I ntent/Use M essage Element URG ALRT | RESP

90 [Natification that aclearanceto fly |AT [level] EXPECT DIRECT |L L R
directly to the specified position | TO [position]
commencing when the specified
level isreached may be issued.

91 [Instruction to enter aholding HOLD AT [position] N M W/U
pattern with the specified MAINTAIN [level]
characteristics at the specified INBOUND TRACK [degrees]
position and level. [direction] TURNS [leg type]

92 [Instruction to enter aholding HOLD AT [position] AS N M W/U
pattern with the published PUBLISHED MAINTAIN
characteristics at the specified [level]
position and level.

93 |Notification that an onwards EXPECT FURTHER L L R
clearance may be issued at the CLEARANCE AT [time]
specified time.

94 [Instructiontoturnleft or right as | TURN [direction] HEADING |N M W/U
specified on to the specified [degrees]
heading.

95 [Instructiontoturnleft or rightas | TURN [direction] GROUND |N M W/U
specified on to the specified track. |TRACK [degrees)

215 [Instruction to turn a specified TURN [direction] [degrees] N M W/U
number of degrees|eft or right.

190 |Instruction to fly on the specified [FLY HEADING [degrees] N M W/U
heading.

96 |Instruction to continueto fly on CONTINUE PRESENT N M W/U
the current heading. HEADING

97 [|Instruction to fly on the specified |AT [position] FLY HEADING |N M W/U
heading from the specified [degrees]
position.

221 |[Instruction to stop turn at the STOP TURN HEADING U M W/U
specified heading prior to reaching |[degrees]
the previously assigned heading.

98 |Instruction to turn immediately left IMMEDIATELY TURN D H wW/uU
or right as specified on to the [direction] HEADING
specified heading. [degrees]

99 |Notification that aclearancemay |EXPECT [procedure name] L L R
beissued for the aircraft to fly the
specified procedure.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a vertical

range, i.e. block level.
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Table 2.3.7-10. Speed Changes (uplink)

M essage I ntent/Use M essage Element URG ALRT | RESP

100 |Notification that a speed AT [time] EXPECT [speed)] L L R
instruction may be issued to be
effective at the specified time.

101 |Notification that a speed AT [position] EXPECT L L R
instruction may beissuedto be  |[speed]
effective at the specified position.

102 |Notification that a speed AT [level] EXPECT [speed] |L L R
instruction may be issued to be
effective at the specified level.

103 |Notification that aspeed range  |AT [time] EXPECT [speed] L L R
instruction may beissuedtobe |TO [speed]
effective at the specified time.

104 |Notification that aspeed range  |AT [position] EXPECT L L R
instruction may beissuedtobe |[speed] TO [speed]
effective at the specified position.

105 |Notificationthat aspeed range  |AT [level] EXPECT [speed] L L R
instruction may beissuedtobe |TO [speed]
effective at the specified level.

106 |Instruction that the specified MAINTAIN [speed] N M W/U
speed isto be maintained.

188 |Instruction that after passingthe |AFTER PASSING [position] [N M W/U
specified position the specified  [MAINTAIN [speed]
speed isto be maintained.

107 |Instruction that the present speed |MAINTAIN PRESENT N M W/U
is to be maintained. SPEED

108 |Instruction that the specified MAINTAIN [speed] OR N M W/U
speed or agreater speedistobe  [GREATER
mai ntai ned.

109 |Instruction that the specified MAINTAIN [speed] OR LESS [N M W/U
speed or alesser speed isto be
mai ntai ned.

110 |Instruction that a speed within the [IMAINTAIN [speed] TO N M W/U

specified rangeisto be
mai ntai ned.

[speed]
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M essage I ntent/Use M essage Element URG ALRT | RESP
111 |Instruction that the present speed |INCREASE SPEED TO N M W/U
isto be increased to the specified |[speed]
speed and maintained until
further advised.
112 |Instruction that the present speed |INCREASE SPEED TO N M W/U

isto be increased to the specified |[speed] OR GREATER
speed or greater, and maintained
at or above the specified speed
until further advised.

113 |Instruction that the present speed |REDUCE SPEED TO [speed] |N M W/U
isto be reduced to the specified
speed and maintained until
further advised.

114 |Instruction that the present speed |REDUCE SPEED TO [speed] [N M W/U

isto be reduced to the specified |OR LESS
speed or less and maintained at or
below the specified speed until
further advised.

115 |Instruction that the specified DO NOT EXCEED [speed] N M W/U
speed is hot to be exceeded.

116 |Notification that the aircraft need |RESUME NORMAL SPEED [N M W/U
no longer comply with the
previously issued speed
restriction.

189 |Instruction that the present speed |ADJUST SPEED TO [speed] [N M W/U
isto be changed to the specified
speed.

222 [Notification that the aircraft may |NO SPEED RESTRICTION (L L R
keep its preferred speed without
restriction.

223 |Instruction to reduce present REDUCE TO MINIMUM N M W/U
speed to the minimum safe APPROACH SPEED
approach speed.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a vertical
range, i.e. block level.
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Table2.3.7-11. Contact/Monitor/Surveillance Requests (uplink)

M essage I ntent/Use

M essage Element

URG

ALRT

RESP

117

Instruction that the ATS unit with
the specified ATS unit name isto
be contacted on the specified
frequency.

CONTACT [unitname]
[frequency]

N

M

W/U

118

Instruction that at the specified
position the ATS unit with the
specified ATS unit nameisto be
contacted on the specified
frequency.

AT [position] CONTACT
[unitname] [frequency]

W/U

119

Instruction that at the specified
time the ATS unit with the
specified ATS unit nameisto be
contacted on the specified
frequency.

AT [time] CONTACT
[unitname] [frequency]

W/U

120

Instruction that the ATS unit with
the specified ATS unit name isto
be monitored on the specified
frequency.

MONITOR [unitname]
[frequency]

W/U

121

Instruction that at the specified
position the ATS unit with the
specified ATS unit nameisto be
monitored on the specified
frequency.

AT [position] MONITOR
[unitname] [frequency]

W/U

122

Instruction that at the specified
time the ATS unit with the
specified ATS unit nameisto be
monitored on the specified
frequency.

AT [time] MONITOR
[unitname] [frequency]

W/U

123

Instruction that the specified code
(SSR code) isto be selected.

SQUAWK [code]

W/U

124

Instruction that the SSR
transponder responses are to be
disabled.

STOP SQUAWK

W/U

125

Instruction that the SSR
transponder responses should
include level information.

SQUAWK MODE CHARLIE

W/U

126

Instruction that the SSR
transponder responses should no
longer include level information.

STOP SQUAWK MODE
CHARLIE

W/U
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fuel remaining and the number o

fAND PERSONS ON BOARD

persons on board.

Message | ntent/Use M essage Element URG |ALRT [RESP
179 [Instruction that the ‘idenfunction| SQUAWK IDENT N M W/U
on the SSR transponder is to be
actuated.
Table 2.3.7-12. Report/Confirmation Requests (uplink)
M essage I ntent/Use M essage Element URG | ALRT RESP
127 | Instruction to report when the [REPORT BACK ON ROUTE|( N L W/U
aircraft is back on the cleared
route.
128 | Instruction to report when the [REPORT LEAVING [level] | N L W/U
aircraft has left the specified level.
129 | Instruction to report when the [REPORT MAINTAINING N L W/U
aircraft is in level flight at the [level]
specified level.
175 | Instruction to report when the |REPORT REACHING [level]| N L W/U
aircraft has reached the specified
level.
200 | Instruction used in conjunction |REPORT REACHING N M W/U
with a level clearance to report
reaching the level assigned.
180 | Instruction to report when the [REPORT REACHING N L W/U
aircraft is within the specified BLOCK [level] TO [level]
vertical range.
130 | Instruction to report when the |REPORT PASSING [position] N L wW/U
aircraft has passed the specified
position.
181 | Instruction to report the present | REPORT DISTANCE N M Y
distance to or from the specified |[to/from] [position]
position.
184 | Instruction to report at the AT TIME [time] REPORT N L Y
specified time the distance to or |DISTANCE [to/from]
from the specified position. [position]
228 | Instruction to report the estimate@®EPORT ETA [position] L L Y
time of arrival at the specified
position.
131 | Instruction to report the amount REPORT REMAINING FUELU M Y
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M essage I ntent/Use M essage Element URG | ALRT RESP

132 |Instruction to report the present REPORT POSITION N M Y
position.

133 |Instruction to report the present REPORT PRESENT LEVEL [N M Y
level.

134 |Instruction to report the requested [REPORT [speed type] [speed (N M Y
speed. type] [speed type] SPEED

135 (Instruction to confirm and CONFIRM ASSIGNED N L Y
acknowledge the currently LEVEL
assigned level.

136 |Instruction to confirm and CONFIRM ASSIGNED N L Y
acknowledge the currently SPEED
assigned speed.

137 |Instruction to confirm and CONFIRM ASSIGNED N L Y
acknowledge the currently ROUTE
assigned route.

138 (Instruction to confirm the CONFIRM TIME OVER N L Y
previously reported time over the [REPORTED WAYPOINT
last reported waypoint.

139 |Instruction to confirm theidentity [CONFIRM REPORTED N L Y
of the previously reported WAYPOINT
waypoint.

140 |Instruction to confirmtheidentity [CONFIRM NEXT N L Y
of the next waypaint. WAYPOINT

141 (Instruction to confirm the CONFIRM NEXT N L Y
previously reported estimated time (WAYPOINT ETA
at the next waypoint.

142 |Instruction to confirmtheidentity [CONFIRM ENSUING N L Y
of the next but one waypoint. WAYPOINT

143 | Therequest was not understood. It [CONFIRM REQUEST N L Y
should be clarified and
resubmitted.

144 |Instruction to report the selected [CONFIRM SQUAWK N L Y
(SSR) code.

145 |Instruction to report the present REPORT HEADING N M Y
heading.

146 |Instruction to report the present REPORT GROUND TRACK [N M Y

ground track.
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M essage I ntent/Use M essage Element URG | ALRT RESP

182 |Instruction to report the CONFIRM ATIS CODE N L Y
identification code of the last
ATIS received.

147 |Instruction to make a position REQUEST POSITION N M Y
report. REPORT

216 |[Instruction to file aflight plan. REQUEST FLIGHT PLAN N M

217 [Instruction to report that the REPORT ARRIVAL N M
aircraft has landed.

229 [Instruction to report the preferred  |REPORT ALTERNATE L L Y
alternate aerodrome for landing. |AERODROME

231 [Instruction to indicate the pilot’s |STATE PREFERRED LEVEL |L L Y
preferred level.

232 [Instruction to indicatethe pilot’s |STATE TOP OF DESCENT |L L Y
preferred time and/or position to
commence descent to the
aerodrome of intended arrival.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a vertical

range, i.e. block level.

Table2.3.7-13. Negotiation Requests (uplink)

M essage I ntent/Use M essage Element URG ALRT | RESP
148 |Request for the earliest timeat |WHEN CAN YOU ACCEPT N L Y
which the specified level can be |[level]
accepted.
149 |Instruction to report whether or  [CAN YOU ACCEPT [level] AT |N L A/N
not the specified level can be [position]
accepted at the specified
position.
150 |Instruction to report whether or  [CAN YOU ACCEPT [level] AT |N L A/N
not the specified level can be [time]
accepted at the specified time.
151 |Instruction to report the earliest |WHEN CAN YOU ACCEPT N L Y
time when the specified speed  |[speed]
can be accepted.
152 |Instruction to report the earliest |WHEN CAN YOU ACCEPT N L Y
time when the specified offset  |[specified distance] [direction]
track can be accepted. OFFSET

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a vertical

range, i.e. block level.



11-402 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)

Table 2.3.7-14. Air Traffic Advisories (uplink)

M essage I ntent/Use M essage Element URG |ALRT | RESP
153 |ATSadvisory that the altimeter |ALTIMETER [altimeter] N L R
setting should be the specified
setting.
213 |ATSadvisory that the specified  |[facility designation] N L R
altimeter setting relates to the ALTIMETER [altimeter]
specified facility.
154 |ATS advisory that the radar RADAR SERVICE N L R
service is terminated. TERMINATED
191 |ATSadvisory that the aircraftis |ALL ATSTERMINATED N M R

entering airspace in which no air
traffic services are provided and
all existing air traffic services are
terminated.

155 |ATSadvisory that radar contact |RADAR CONTACT [position] [N M R
has been established at the
specified position.

156 |ATSadvisory that radar contact |RADAR CONTACT LOST N M R
has been lost.
210 |ATS advisory that the aircraft has |[IDENTIFIED [position] N M R

been identified on radar at the
specified position.

193 |Notification that radar IDENTIFICATION LOST N M R
identification has been lost.

157 |Instruction that a continuous CHECK STUCK MICROPHONE (U M N
transmission is detected on the [frequency]
specified frequency. Check the
microphone button.

158 |ATSadvisory that the ATIS ATIS [atis code] N L R
information identified by the
specified codeis the current
ATIS information.

212 |ATSadvisory that the specified  |[facility designation] ATIS[atis [N L R
ATIS information at the specified |code] CURRENT
airport is current.

214 |ATSadvisory that indicatesthe  |RVR RUNWAY [runway] [rvr] [N M R
RVR value for the specified
runway.
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received the message to which the
logical acknowledgment refers and
found it acceptable for display to
the responsible person.

Message | ntent/Use M essage Element URG |[ALRT | RESP
224 |ATS advisory that no delay is NO DELAY EXPECTED N L R
expected.
225 |ATSadvisory that the expected [DELAY NOT DETERMINED N L R
delay has not been determined.
226 |ATS advisory that the aircraft EXPECTED APPROACH TIME |N L R
may expect to be cleared to [time]
commence its approach procedure
at the specified time.
Table 2.3.7-15. System Management M essages (uplink)
Message | ntent/Use M essage Element URG ALRT | RESP
159 |A system generated message ERROR [error information] U M N
notifying that the ground system
has detected an error.
160 ([Notification to the avionics that NEXT DATA AUTHORITY (L N N
the specified data authority isthe |[facility]
next data authority. If no data
authority is specified, this
indicates that any previously
specified next data authority is no
longer valid.
161 ([Notification to the avionics that END SERVICE L N N
the data link connection with the
current data authority is being
terminated.
162 |Notification that the ground SERVICE UNAVAILABLE |L L N
system does not support this
message.
234 [Notification that the ground FLIGHT PLAN NOT HELD |L L N
system does not have aflight plan
for that aircraft.
163 |Natification to the pilot of an [facility designation] L N N
ATSU identifier.
227 |Confirmation to the aircraft system |LOGICAL N M N
that the ground system has ACKNOWLEDGMENT
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M essage I ntent/Use M essage Element URG ALRT | RESP
233 [Notification to the pilot that USE OF LOGICAL N M N

messages sent requiring alogical  [ACKNOWLEDGMENT

acknowledgment will not be PROHIBITED

accepted by this ground system.

Table2.3.7-16. Additional M essages (uplink)

M essage I ntent/Use M essage Element URG | ALRT RESP

164 |Theassociated instruction may be  |WHEN READY L N N
complied with at any future time.

230 |Theassociated instruction isto be IMMEDIATELY D H N
complied with immediately.

165 |Used to link two messages, THEN L N N
indicating the proper order of
execution of clearances instructions.

166 |Theassociated instructionisissued |[DUE TO [traffic type] L N N
due to traffic considerations. TRAFFIC

167 |Theassociated instructionisissued [DUE TO AIRSPACE L N N
due to airspace restrictions. RESTRICTION

168 |Theindicated communication should [ DISREGARD U M R
be ignored.

176 |Notification that the pilot is MAINTAIN OWN N M W/U
responsible for maintaining SEPARATION AND VMC

separation from other trafficand is
also responsible for maintaining
visual meteorological conditions.

177 |Used in conjunction with a AT PILOTSDISCRETION |L L N
clearance/instruction to indicate that
the pilot may execute when prepared

to do so.
178 |(reserved) L L Y
169 [free text] N L R
170 [free text] D H R
183 [free text] N M N
187 [free text] L N N
194 [free text] N L Y
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M essage I ntent/Use M essage Element URG | ALRT RESP

195 [free text] L L R
196 [free text] N M W/U
197 [free text] U M W/U
198 [free text] D H W/U
199 [free text] N L N
201 |Not used L L N
202 |Not used L L N
203 [free text] N M R
204 [free text] N M Y
205 [free text] N M A/N
206 [free text] L N

207 [free text] L L

208 [free text] L L

Note.— Free text message elements have no associated message intent. The capability to send a free text
message with any of the attribute combinations already used in the message set has been provided.

2.3.7.6.3 Downlink message elements shall comply with the intent, use, and element attributes as
presented in Tables2.3.7-17 to 2.3.7-28.

Table 2.3.7-17. Responses (downlink)

M essage I ntent/Use M essage Element URG | ALRT RESP
0 The instruction is understood and will [WILCO N M N
be complied with.
1 The instruction cannot be complied |UNABLE N M N
with.
2 Wait for areply. STANDBY N M N
3 M essage received and understood. ROGER N M N
4 Yes. AFFIRM N M N
5 No. NEGATIVE N M N
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Table2.3.7-18. Vertical Requests (downlink)

M essage I ntent/Use M essage Element URG |ALRT | RESP

6 Reguest to fly at the specified REQUEST [level] N L Y
level.

7 Request to fly at alevel withinthe |REQUEST BLOCK [level] TO [N L Y
specified vertical range. [level]

8 Request to cruise climb to the REQUEST CRUISE CLIMB TO |N L Y
specified level. [level]

9 Request to climb to the specified |REQUEST CLIMB TO [level] |N L Y
level.

10 |Request to descend to the REQUEST DESCENT TO N L Y
specified level. [level]

11 |Request that at the specified AT [position] REQUEST N L Y

position aclimb to the specified [CLIMB TO [level]
level be approved.

12 |Request that at the specified AT [position] REQUEST N L Y
position a descent to the specified [DESCENT TO [level]
level be approved.

13 |Request that at the specified timea [AT [time] REQUEST CLIMB [N L Y
climb to the specified level be TO [level]
approved.

14 |Request that at the specified timea [AT [time] REQUEST N L Y
descent to the specified level be  |DESCENT TO [level]
approved.

69 |Reguest that a descent be approved |REQUEST VMC DESCENT N L Y

on a see-and-avoid basis.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a
vertical range, i.e. block level.
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Table2.3.7-19. Lateral Off-Set Requests (downlink)

Message | ntent/Use M essage Element URG ALRT | RESP
15 |Request that a parallel track, offset [REQUEST OFFSET [specified |N L Y
from the cleared track by the distance] [direction] OF
specified distance in the specified |ROUTE
direction, be approved.
16 |Request that aparallel track, offset [AT [position] REQUEST N L Y
from the cleared track by the OFFSET [specified distance]
specified distance in the specified |[direction] OF ROUTE
direction, be approved from the
specified position.
17 |Request that aparallel track, offset [AT [time] REQUEST OFFSET |N L Y
from the cleared track by the [specified distance] [direction]
specified distance in the specified |OF ROUTE
direction, be approved from the
specified time.
Table 2.3.7-20. Speed Requests (downlink)
M essage I ntent/Use M essage Element URG ALRT | RESP
18 |Request to fly at the specified REQUEST [speed] N L Y
speed.
19 |Request to fly within the specified [REQUEST [speed] TO [speed] |N L Y
speed range.
Table 2.3.7-21. Voice Contact Requests (downlink)
M essage I ntent/Use M essage Element URG |ALRT | RESP
20 |Request for voice contact. REQUEST VOICE CONTACT |N L Y
21 |Request for voice contact onthe |REQUEST VOICE CONTACT ([N L Y
specified frequency. [frequency]
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Table 2.3.7-22. Route M odification Requests (downlink)

M essage I ntent/Use M essage Element URG |ALRT | RESP

22 |Reguest to track from the present |REQUEST DIRECT TO N L Y
position direct to the specified [position]
position.

23  |Request for the specified REQUEST [procedure name] N L Y
procedure clearance.

24  |Request for aroute clearance. REQUEST CLEARANCE [route |N L Y

clearance]
25 |Request for aclearance. REQUEST |[clearance type] N L Y
CLEARANCE

26 |Request for aweather deviation |REQUEST WEATHER N M Y
to the specified position viathe  [DEVIATION TO [position] VIA
specified route. [route clearance]

27 |Request for aweather deviation |REQUEST WEATHER N M Y
up to the specified distance off DEVIATION UP TO [specified
track in the specified direction.  [distance] [direction] OF ROUTE

70 |Request aclearance to adopt the |REQUEST HEADING [degrees] [N L Y
specified heading.

71 |Request aclearance to adopt the |REQUEST GROUND TRACK [N L Y
specified ground track. [degrees]

Table 2.3.7-23. Reports (downlink)

M essage I ntent/Use M essage Element URG |ALRT | RESP

28 [Natification of leaving the LEAVING [level] N L N
specified level.

29 [Notification of climbing to the CLIMBING TO [level] N L N
specified level.

30 [Notification of descendingtothe |DESCENDING TO [level] N L N
specified level.

31 [Notification of passing the PASSING [position] N L N
specified position.

78 [Notification that at the specified |AT [time] [distance] [to/from] N L N
time, the aircraft’s position was as |[position]
specified.

32 [Notification of the present level. |PRESENT LEVEL [level] N L N
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M essage I ntent/Use M essage Element URG |ALRT | RESP

33 [Notification of the present PRESENT POSITION [position] |N L N
position.

34 [Notification of the present speed. |PRESENT SPEED [speed] N L N

113 |Natification of the requested [speed type] [speed type] [speed |N L N
speed. type] SPEED [speed]

35 [Notification of the present heading |PRESENT HEADING [degrees] |N L N
in degrees.

36 [Notification of the present ground |PRESENT GROUND TRACK |N L N
track in degrees. [degrees]

37 [Notification that the aircraft is MAINTAINING [level] N L N
maintaining the specified level.

72 |Notification that the aircraft has  |REACHING [level] N L N
reached the specified level.

76 |Natification that the aircraft has |REACHING BLOCK [level] TO [N L N
reached alevel within the [level]
specified vertical range.

38 [Read-back of the assigned level. |ASSIGNED LEVEL [level] N M N

77 |Read-back of the assigned vertical |ASSIGNED BLOCK [level] TO [N M N
range. [level]

39 [Read-back of the assigned speed. |ASSIGNED SPEED [speed] N M N

40 |Read-back of the assigned route. |ASSIGNED ROUTE [route N M N

clearance]

41 |Theaircraft has regained the BACK ON ROUTE N M N
cleared route.

42 | The next waypoint isthe specified INEXT WAYPOINT [position] |N L N
position.

43 |TheETA at the next waypointis [NEXT WAYPOINT ETA [time] [N L N
as specified.

44 | The next but one waypointisthe |ENSUING WAYPOINT N L N
specified position. [position]

45 | Clarification of previously REPORTED WAYPOINT N L N
reported waypoint passage. [position]

46 |Clarification of time over REPORTED WAYPOINT N L N
previously reported waypoint. [time]
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Message | ntent/Use M essage Element URG |[ALRT | RESP

47 | The specified (SSR) code has been | SQUAWKING [code] N L N
selected.

48 |Position report. POSITION REPORT [position |N M N

report]

79 |Thecodeof thelatest ATIS ATIS [atis code] N L N
received is as specified.

89 [The specified ATS unit isbeing MONITORING [unitname] U M N
monitored on the specified [frequency]
frequency.

102 |Used to report that an aircraft has [LANDING REPORT N N N
landed.

104 |Notification of estimated timeof [ETA [position][time] L L N
arrival at the specified position.

105 ([Notification of the aternative ALTERNATE AERODROME |L L N
aerodrome for landing. [airport]

106 |Notification of the preferred level. [PREFERRED LEVEL [level] L L N

109 |Notification of the preferredtime [TOP OF DESCENT [time] L L N
to commence descent for
approach.

110 |Notification of the preferred TOP OF DESCENT [position] |L L N
position to commence descent for
approach.

111 |Notification of the preferredtime [TOP OF DESCENT [time] L L N
and position to commence descent |[position]
for approach.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a
vertical range, i.e. block level.

Table 2.3.7-24. Negotiation Requests (downlink)

M essage I ntent/Use M essage Element URG | ALRT [RESP

49 |Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to the specified |[speed]
speed can be expected.
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Message | ntent/Use M essage Element URG | ALRT |RESP

50 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to a speed [speed] TO [speed]
within the specified range can be
expected.

51 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to regain the BACK ON ROUTE
planned route can be expected.

52 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to descend can |LOWER LEVEL
be expected.

53 |Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to climb can be |HIGHER LEVEL
expected.

54  [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which aclearance to cruiseclimb |CRUISE CLIMB TO [level]
to the specified level can be
expected.

87 |Request for the earliest time at WHEN CAN WE EXPECT L L Y
which aclearanceto climbtothe |CLIMB TO [level]
specified level can be expected.

88 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to descend to DESCENT TO [level]
the specified level can be
expected.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a
vertical range, i.e. block level.

Table2.3.7-25. Emergency M essages (downlink)

M essage I ntent/Use M essage Element URG |ALRT | RESP
55 [Urgency prefix. PAN PAN PAN U H Y
56 [Distress prefix. MAYDAY MAYDAY D H Y
MAYDAY
112 |Indicates specifically that the SQUAWKING 7500 U H N
aircraft is being subjected to
unlawful interference.
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M essage I ntent/Use M essage Element URG |ALRT | RESP
57 [Notification of fuel remaining and |[remaining fuel] OF FUEL U H Y
number of persons on board. REMAINING AND [persons on

board] PERSONS ON BOARD

58 [Notification that the pilot wishes |CANCEL EMERGENCY U M Y
to cancel the emergency condition.

59 [Notification that the aircraft is DIVERTING TO [position] VIA |U H Y
diverting to the specified position |[route clearance]
viathe specified route due to an
urgent need.

60 [Natification that the aircraft is OFFSETTING [specified U H Y
deviating the specified distancein |distance] [direction] OF ROUTE
the specified direction off the
cleared route and maintaining a
parallel track due to an urgent
need.

61 [Natification that the aircraft is DESCENDING TO [level] U H Y
descending to the specified level
due to an urgent need.

80 [Notification that the aircraft is DEVIATING UPTO [specified |U H Y
deviating up to the deviating distance] [direction] OF ROUTE
distance from the cleared route in
the specified direction due to an
urgent need.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a
vertical range, i.e. block level.

Table2.3.7-26. System Management M essages (downlink)

M essage I ntent/Use M essage Element URG |ALRT | RESP
62 |A system-generated messagethat |ERROR [error information] U L N
the avionics has detected an error.
63 |A system-generated denial toany |NOT CURRENT DATA L L N
CPDLC message sent from a AUTHORITY

ground facility that is not the
current data authority.

99 |A system-generated message to CURRENT DATA L L N
inform aground facility that itis [AUTHORITY
now the current data authority
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M essage I ntent/Use

M essage Element

URG

ALRT

RESP

Notification to the ground system
that the specified ATSU isthe
current data authority.

[facility designation]

107

A system-generated message sent
to aground system that triesto
connect to an aircraft when a
current data authority has not
designated the ground system as
the NDA.

NOT AUTHORIZED NEXT
DATA AUTHORITY

73

A system-generated message
indicating the software version
number.

[version number]

100

Confirmation to the ground system
that the aircraft system has
received the message to which the
logical acknowledgment refers and
found it acceptable for display to
the responsible person.

LOGICAL
ACKNOWLEDGMENT

Table 2.3.7-27. Additional M essages (downlink)

M essage I ntent/Use

M essage Element

URG

ALRT

RESP

65

Used to explain reasons for pilot’s
message.

DUE TO WEATHER

66

Used to explain reasons for pilot’s
message.

DUE TO AIRCRAFT
PERFORMANCE

74

States a desire by the pilot to
provide his/her own separation and
remainin VMC.

REQUEST TO MAINTAIN
OWN SEPARATION AND VMC

75

Used in conjunction with another
message to indicate that the pilot
wishes to execute request when the
pilot is prepared to do so.

AT PILOTS DISCRETION

101

Allows the pilot to indicate a
desire for termination of CPDLC
service with the current data
authority.

REQUEST END OF SERVICE

103

Allows the pilot to indicate that
he/she has cancelled IFR flight
plan.

CANCELLINGIFR
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M essage I ntent/Use M essage Element URG [ ALRT | RESP
108 |Notification that de-icing action  [DE-ICING COMPLETE L L N

has been completed.
67 [free text] N L N
68 [free text] D H Y
90 [free text] N M N
91 [free text] N L Y
92 [free text] L L Y
93 [free text] U H N
9 [free text] D H N
95 [free text] U M N
96 [free text] U L N
97 [free text] L L N
98 [free text] N N N

Note.— Free text message elements have no associated message intent. The capability to send a free text
message with any of the attribute combinations already used in the message set has been provided.

Table 2.3.7-28. Negotiation Responses (downlink)

M essage I ntent/Use M essage Element URG [ ALRT | RESP

81 [We can accept the specified level |WE CAN ACCEPT [level] AT L L N
at the specified time. [time]

82 [We cannot accept the specified WE CANNOT ACCEPT [level] |L L N
level.

83 [We can accept the specified speed |WE CAN ACCEPT [speed] AT |L L N
at the specified time. [time]

84 [We cannot accept the specified WE CANNOT ACCEPT [speed] |L L N
speed.

85 [We can accept aparallel track WE CAN ACCEPT [specified L L N
offset the specified distance in the |distance] [direction] at [time]
specified direction at the specified
time.
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M essage I ntent/Use M essage Element URG [ ALRT | RESP

86 [We cannot accept apardlel track |WE CANNOT ACCEPT L L N
offset the specified distance in the |[specified distance] [direction]
specified direction.

Note.— Wherever the variable “level” is specified, the message can specify either a single level or a
vertical range, i.e. block level.

2.3.7.7 Parameter Value Unit, Range, and Resolution

23.7.7.1 A CPDL C-user shall interpret CPDL C message el ement variabl esunit, range, and resol ution
asdefined in 2.3.4.
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2.3.8 SUBSETTING RULES
2.3.8.1 General

Note.— This chapter specifies conformance requirements which all implementations of the CPDLC protocol
obey.

23811 An implementation of either the CPDLC ground based service or the CPDLC air based
service claiming conformanceto 2.3 shall support the CPDL C protocol featuresasshowninthetablesbel ow:

Note.— The ‘statucolumn indicates the level of support required for conformance to the CPDLC-ASE
protocol described in this part. The values are as follows:

‘M’ mandatory support is required,

‘O’  optional support is permitted for conformance to the CPDLC protocol,

‘N/A’ the item is not applicable, and

‘C.n” theitemis conditional where n is the number which identifies the condition which is applicable. The
definitions for the conditional statements used in this chapter are written under the tables in which

they first appear.

Table 2.3. 8-1. Protocol Versions I mplemented

Status | Associated Predicate

Versonl (M none
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Table 2.3.8-2. CPDL C Protocol Options

receiving user

Status Associated Predicate
CPDLC-air-ASE C1l CPDLClair
CPDL C-ground-ASE C1l CPDLC/ground
DSC function supported if (CPDLClair) O, else M DSC-FU
DSC function supported by if (CPDLC/ground) O, else N/A [DSC-USER
CPDL C-ground-user
Forward function supported by | if (CPDLC/ground) O, else N/A [ FWD-INIT
initiating user
Forward function supported by | if (CPDLC/ground) O, else N/A |FWD-USER

C.1: aconforming implementation will support one and only one of these two options.

Table 2.3.8-3. CPDL C-air-ASE Conformant Configurations

List of Predicates

Functionality Description

CPDLCl/air

a CPDL C-air-ASE supporting just the core* CPDLC
functionality (no downstream clearance capability)

[I. | CPDLC/air + DSC-FU

a CPDL C-air-ASE supporting the core CPDLC
functionality and the downstream clearance capability
(complete CPDL C-air-ASE functionality)

Services.

* the core CPDLC functionality is defined as support for
the CPDL C-start, message, end services plus abort
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Table 2.3.8-4. CPDL C-ground-ASE Conformant Configurations

List of Predicates Functionality Description

CPDLC/ground a CPDL C-ground-ASE supporting the core

CPDLC functionality plus:

« functionality for receiving and
CPDL C-ground-user rejecting arequest for a
DSC dialogue

« functionality for receiving and indicating that the
forward function is not supported

. CPDLC/ground + DCS-FU + a CPDL C-ground-A SE supporting the core

DSC-USER CPDLC functionality and downstream clearance

function plus

« functionality for receiving and indicating that the
ground forward function is not supported

"l. CPDLC/ground + DSC-FU + FWD-INIT | a CPDLC-ground-ASE supporting the core

CPDLC functionality plus:

« functionality for receiving and
CPDL C-ground-user rejecting arequest for a
DSC dialogue

« functionality for receiving and indicating that the
ground forward function is not supported

« functionality for supporting the capability to
initiate the ground forwarding of CPDLC

messages
V. CPDLC/ground + DCS-FU + a CPDL C-ground-A SE supporting the core
DSC-USER + FWD-INIT CPDLC functionality and downstream clearance

function plus

« functionality for receiving and indicating that the
ground forward function is not supported

« functionality for supporting the capability to
initiate the ground forwarding of CPDLC
messages
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List of Predicates Functionality Description

V. CPDLC/ground + DSC-FU FWD-USER | a CPDL C-ground-A SE supporting the core
CPDLC functionality plus:
« functionality for receiving and

CPDL C-ground-user rejecting arequest for DSC

dialogue.
VI. CPDLC/ground + DCS-FU + a CPDL C-ground-A SE supporting the core
DSC-USER + FWD-USER CPDLC functionality and downstream clearance

function plus
« functionality for CPDL C-ground-user support
for the receipt of CPDL C ground forward

messages

VII. | CPDLC/ground + DSC-FU + FWD-INIT | a CPDLC-ground-ASE supporting the core

+ FWD-USER CPDLC functionality plus:

« functionality for receiving and
CPDL C-ground-user rejecting arequest for a
DSC dialogue

« full CPDLC ground forwarding functionality
(initiating and user receiving)

VIIl. | CPDLC/ground + DSC-FU + a CPDL C-ground-A SE supporting the core

DSC-USER + FWD-INIT + FWD-USER | CPDLC functionality and downstream clearance

function plus

« full CPDLC ground forwarding functionality
(initiating and user receiving)

(complete CPDL C-ground-A SE functionality)
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24 FLIGHT INFORMATION SERVICESAPPLICATION
24.1 INTRODUCTION
2.4.1.1 Introduction
24.1.1.1 The FIS application allows a pilot to request and receive FIS services from ground FIS
systems. The FIS application is designed to enable FIS services to be provided to a pilot via the exchange

of messages between aircraft avionics and ground FIS systems.

Note.— Structure:

a) 2.4.1: INTRODUCTION contains the part's purpose and structure and a summary of the

functions of FIS.

b) 2.4.2: GENERAL REQUIREMENTS contains backwards compatibility and error processing

requirements.

c) 2.4.3: ABSTRACT SERVICE contains the description of the abstract service provided by the

application service elements (ASE) defined for FIS.

d) 2.4.4: FORMAL DEFINITION OF MESSAGES contains the formal definition of the messages

exchanged by FIS-ASEs using the Abstract Syntax Notation Number One (ASN.1).

e) 2.4.5: PROTOCOL DEFINITION describes the exchanges of messages allowed by the FIS
protocol, as well as time constraints and the exception handling procedures associated with

these exchanges. This chapter also describes the FIS protocol in terms of state tables.

f) 2.4.6: COMMUNICATION REQUIREMENTS contains the requirements that the FIS-ASEs

impose on the underlying communication system.

g) 2.4.7: FIS USER REQUIREMENTS outlines the requirements that a user of a FIS-ASE must

meet.

h) 2.4.8: SUBSETTING RULES contains the conformance requirements which allimplementations

of the FIS protocol obey.
24.1.1.2 Two types of FIS contract may be established on request of the pilot:

a) the FIS Demand Contractvhere the ground FIS system provides the information
immediately and once only, and

b) the FIS Update Contraatheretheground FIS system providestheinformation and
any subsequent update of thisinformation.

Note.— The concept of the FIS Demand Contract and the FIS Update Contract used in 2.4 is equivalent to
the concept of FIS Demand Mode and FIS Contract Mode developed in the ICAO Manual of Air Traffic

Services (ATS) Data Link Applications.
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24.1.1.3 Multiple “FIS services” may be supported by the FIS application, as for instance:

a) Automatic Terminal Information Services (ATIS),

b) Precipitation Map Service,

c) Terminal Weather Service (TWS),

d) Windshear Advisory Service,

e) Pilot Report (PIREP) Service,

f) Notice to Airmen (NOTAM) Service, and

0)] Runway Visual Range (RVR) Service.
24114 Each of these services will be accessed and used independently of the others and are
initiated by the aircraft avionics (and/or pilot). It will not be required that aircraft avionics include the

capability for all of the FIS services.

24.1.1.5 The FIS application supports only the FIS service related to ATIS. Additional services and
negotiation mechanisms could be incorporated in future packages.

Note.— Functional Descriptions
a) TheF1S Demand Contract function:

1) This function allows the airborne FIS system to establish a FIS demand
contract with a ground FIS system. Realisation of the contract involves the
sending of a single FIS report from the ground FIS system to the aircraft,
optionally after the sending of a positive acknowledgement.

2) Multiple FIS demand contracts may be established in parallel with a
ground FIS server.

3) The actions performed by the FIS systems supporting the FIS Demand
Contract function are the following:

i) the airborne FIS system formats and sends to the ground FIS
system a FIS-demand-contract message. This message identifies
the type of FIS information requested and contains the parameters
of the request, and

i) the ground FIS system then determines whether or not it is able to
comply with the request:

A) if the ground FIS system detects that the requested FIS
information can be retrieved but is not yet available, the
ground FIS system formats and sends to the airborne FIS
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4)

5)

6)

B)

C)

system a FI S-positive-acknowl edgement message first to
indicate itsacceptance of the contract, and the FIS-report
message later,

if theground FISsystemcan comply promptly withthe FIS
demand contract request it sends the FIS-report message
as soon as possible, or

if thereareerrorsinthe Fl S-demand-contract message, or
if the ground FIS system cannot comply with the request,
it sendsa FIS-contract-reject messagetotheairborne FIS
systemindicating the reason for itsinability to accept the
contract.

When an unrecoverable error situation is detected by the airborne or the
ground FIS system or when either of the users request the abrupt
termination of the FISdemand contract, the FI Ssystem for mats and sends
to the peer system a FIS-abort message indicating the source and the
reason of the abort. All FIScontracts established between the ground FIS
system and the airborne FIS system are aborted.

The FI S-demand-contract message contains the following information:

i) the reference of the FIS contract,

i) the type of FISinformation requested, and

iii) the parameters of the ATISrequest, i.e.:

A)

B)

the airport identifier, and

optionally, the type of the requested ATIS (arrival or
departure).

The FI S-report message contains the following information:

)] the reference of the FIS contract,

i) the type of the FISinformation returned, and

iii) the parameters of the ATIS i.e.:

A)
B)

C)

the airport identifier,
the version number of the returned ATIS,

the type of the returned ATIS (departure, arrival, both or
combined),
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b)

7)

8)

9

11-423
D) optionally, the time of observation of the returned ATIS
and
E) the ATISinformation elements, i.e.:
)] themandatory ATl Selements: identification of the

runway(s) in use, runway surface conditions,
other operational information, surface winds,
visual visibility, cloud, air temperature, dew point
temperature, altimeter setting, SSIGMET, specific
ATISinstructions, and

I the optional ATIS elements. approach type,
braking action, holding delay, transition level,
runway visibility range, present weather, trend
type landing forecast.

The F1 S-positive-acknowl edgement message containsther eference of the
FIS contract.

The FI S-contract-reject message contains the following information:
)] the reference of the FIS contract, and

i) the reason of the regjection.

The F1 S-abort message contains the following information:

)] the type of the FIS contract aborted,

i) the source of the abort of the FIS contract (i.e. FIS service-
provider or FISservice-user), and

iii) if the source isthe FIS service-provider, the reason of the abort.

The FIS Update Contract function:

1)

2)

This function allows the airborne FIS system to establish an Update
Contract withaground FISsystem. Realisation of the contract involvesthe
sending of FISreportsfromthe ground FISsystemto theaircraft each time
the requested FISinformation is modified.

Multiple Fl1Supdate contracts may be established in parallel withaground
FISserver.
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3)

4)

5)

6)

The actions performed by the FIS systems supporting the FIS Update
Contract function are the following:

i)

i)

the airborne FIS system formats and sends to the ground FIS
systemaFl S-update-contract message. Thismessageidentifiesthe
type of FISinformation requested and contains the parameter s of
the request, and

if the ground FI Ssystem can comply with the FI S-update-contract
request, then

A) it sendsthefirst FISreport message, as soon as possible,
and

B) whenever the requested FIS information is modified, it
sends a new FISreport message to the aircraft.

if theground FI Ssystemdetectsthat therequested FI Sinformation
can beretrieved but is not yet available, then

A) it formats and sends to the airborne FIS system a FIS
positive-acknowl edgement message first to indicate its
acceptance of the contract, and

B) then sends the FIS-report messages,

if there are errors in the FIS-update-contract message, or if the
ground FISsystem cannot comply with therequest, it sendsa FIS
contract-reject message to the airborne FIS systemindicating the
reason for itsinability to accept the contract, or

if the ground FIS system does not support the update contract
function, it sends a FIS-contract-reject message containing, if
available, the requested FISinformation.

When an error situation is detected by the airborne or the ground FIS
systemor when either of the user srequest the abr upt ter mination of the FIS
Update Contract, the FIS system formats and sends to the peer system a
FIS-abort message indicating the source and the reason of the abort. All

FIScontracts established between the ground FI Ssystemand the airborne
FIS system are aborted.

The FIS-update-contract message has the same contents as the FIS
demand-contract message as described for the FIS Demand Contract
function.

The FIS-report messages have the same contents as the FISreport
message as described for the FIS Demand Contract function.
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7)

8)

9)

The FI S-contract-reject message contains the following information:

i) the reference of the FIS contract,

i) the reason of the rejection of the FIS contract, and

i) the current value of the requested ATIS if the reason of the
reection is “FIS Update Contract function not supported by the
ground FIS system”.

TheF| S-positive-acknowl edgement message has the same contents as the

FIS-positive-acknowlegement message as described for the FIS Demand

Contract function.

TheF | S-abort message has the same contents as the FIS-abort message as
described for the FIS Demand Contract function.

TheCancellation of Contracts function:

1)

2)

3)

This function allows both air and ground FIS system to cancel a particular
FIS update contract that is in operation, as follows:

i) a FIS-update-contract-cancel message is sent by the system
initiating the termination. Any FIS-report message previously sent
is delivered to the aircraft before the contract is effectively ended.
Other pending FIS contracts are not disrupted by the termination
of a particular FIS update contract, and

i) the cancellation of the FIS update contract is confirmed to the FIS-
user by the system receiving the FIS-update-contract-cancel
message. A FIS-update-contract-cancel-accept message is sent
back.

The airborne FIS system may also cancel all FIS contracts (demand and
update contracts) of the same type in a single FIS-cancel-contracts
message. The ground FIS system cancels these contracts and acknowledges
the cancellation by sending a FIS-cancel-contracts-accept message. The
cancellation is made on the basis of the type(s) of contract supplied by the
airborne FIS system.

The FIS-update-contract-cancel message contains the following
information:

i) the reference of the FIS contract, and

i) the type of the FIS-update-contract.
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4)

5)

6)

The FI S-update-contract-cancel-accept message contains the following
information:

i) the reference of the FIS contract, and
i) the type of the FIS-update-contract cancelled.

The FI S-cancel-contracts message containsthe types of the FIScontracts
to be cancelled.

The FIS-cancel-contracts-accept message contains the types of the
cancelled FIS contracts.
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2.4.2 GENERAL REQUIREMENTS
2.4.2.1 FISASE Version Number

Note.— 2.4 describes the version 1 of the protocol operated by the FIS-ASEs. Best efforts will be made to
ensure that subsequent versions of this protocol are backwards compatible.

24211 For thisversion of the FIS SARPs, the FIS-air-A SE and FIS-ground-A SE version numbers
shall both be set to one.
2.4.2.2 Error Processing Requirements

24.2.2.1 In the event of information input by the FIS-user being incompatible with that able to be
processed by the system, the FIS-user shall be notified.

24.2.2.2 Inthe event of aFIS-user invoking aFISservice primitivewhenthe FIS-ASE isnotinastate
specified in 2.4.5, the FIS-user shall be notified.
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2.4.3 THE ABSTRACT SERVICE
2.4.3.1 Service Description
24311 Animplementation of either the FIS ground based service or the FIS air based service shall
exhibit external behaviour consistent with having implemented a FIS-ground-ASE, or a FIS-air-ASE
respectively.
Note 1.— 2.4.3 defines the abstract service interface for thes&idce. The FIS-ASE abstradrvice is
described in this chapter from the viewpoint of the FIS-air-user, the FIS-ground-user and the FIS service-

provider.

Note 2.— 2.4.3 defines the static behaviour (i.e, the format) of the FIS-ASE abstract service. Its dynamic
behaviour (i.e., how it is used) is described in 2.4.7.

Note 3.— Figure 2.4.3-1 shows the functional model of the FIS Application. The functional modules
identified in this model are the following:

a) the FIS-user,

b) the FIS Application Entity (FIS-AE) service interface,

c) the FIS-AE,

d) the FIS Control Function (FIS-CF),

e) the FIS Application Service Element (FIS-ASE) service interface,

f) the FIS-ASE, and

Q) the Dialogue Service (DS) interface.
Note 4.— The FIS-user represents the operational part of the FIS system. This user does not perform the
communication functions but relies on a communication service provided to it via the FIS-AE through the
FIS-AE service interface. The indival actions at this interface are called FIS-AE service primitives.
Similarly, individual actions at other interfaces in the communication system are called service primitives

at these interfaces.

Note 5.— The FIS-AE consists of several elements, including the FIS-ASE and the FIS-CF. The DS interface
is made available by the FIS-CF to the FIS-ASE for communication with the peer FIS-ASE.
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FIS Air or Ground User
FIS Application Entity
Abstract Service

trol Function FIS Application Service
o Element Service Interface
FIS Application |

Service Element

Dialogue Service Interface

Control Function

FIS Application Entity

Figure 2.4.3-1. Functional Model of the FIS Application

Note 6.— The FIS-ASE is the element in the communication system which executes the FIS specific protocol.
In other words, it takes care of the FIS specific service primitive sequencing actions, message creation, timer
management, error and exception handling.

Note 7.— The FIS-ASE interfaces only with the FIS-CF. This FIS-CF is responsible for mapping service

primitives received from one element (such as the FIS-ASE and the FIS-user) to other elements which
interface with it. The part of the FIS-CF which is relevant from the point of view of these SARPs, i.e. the part

between the FIS-user and the FIS-ASE, will map FIS-AE service primitives to FIS-ASE service primitives

transparently.

Note 8.— The DS interface is the interface between the FIS-ASE and part of FIS-CF underneath the FIS-
ASE, and provides the dialogue service as described in 4.2.

2.4.3.2 TheFIS-ASE Abstract Service

Note.— There is no requirement to implementstérgice in a FIS product; however, it is necessary to
implement the ground based and air based system in such a way that it will be impossible to detect (from the
peer system) whether or not an interface has been built.

24321 The FIS-ASE abstract service shall consist of a set of the following services as allowed by
the subsetting rules defined in 2.4.8:

a) FIS-demand-contracervice as defined in 2.4.3.3,
b) FIS-update-contractervice as defined in 2.4.3.4,

C) FIS-reportservice as defined in 2.4.3.5,
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d) F1S-cancel-contracts service as defined in 2.4.3.6,

€ FIS-cancel-update-contract service as defined in 2.4.3.7,
f) FIS-user-abort service as defined in 2.4.3.8, and

0) FIS-provider-abort service as defined in 2.4.3.9.

Note 1.— For a given primitive, the presence of each parameter is described by one of the following values
in the parameter tables of this chapter:

a) blank not present,
b) C conditional upon some predicate explained in the text,
) C(=) conditional upon the value of the parameter to the immediate left

being present, and equal to that value,
d) M mandatory,

e) M(=) mandatory,and equal to the value of the parameter to the
immediate left, and

f) U user option.
Note 2.— The following abbreviations are used in this part:

a) Req request; data is input by FIS-user initiating the service to its
respective ASE,

b) Ind indication; data is indicated by the receiving ASE to its respective
FIS-user,

C) Rsp response; data is input by receiving FIS-user to its respective ASE,
and

d) Cnf confirmation; data is confirmed by the initiating ASE to its

respective FIS-user.

Note 3.— An unconfirmed service allows just one message to be transmitted, in one direction, without
providing a corresponding response.

Note 4.— A confirmed service provides end-to-end confirmation that a message sent by one user was
received by its peer user.

Note 5.— An abstract syntax is a syntactical description of a parameter which does not imply a specific
implementation. Only when the FIS-ASE maps a parameter onto an APDU field, or vice-versa, is the
abstract syntax of the parameter described by using the ASN.1 of 2.4.4 for this field.
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2.4.3.3 FIS-demand-contract Service

Note.— The FIS-demand-contract service allows the FIS-air-user to request a FIS demand contract with a
FIS-ground-user. It is a confirmed service, initiated by the FIS-air-user.

24.33.1 The FIS-demand-contract service shall contain primitives and parameters as presented in
Table2.4.3-1.

Table2.4.3-1. FIS-demand-contract service parameters

Parameter Name Req |Ind Rsp [Cnf
ICAO Facility Designation M

FIS Contract Number M M(=) [M(=) [M(=)
Class of Communication Service U

FIS Contract Details M M(=)

Result M M(=)
Reject Reason C C(=)
FIS Information C C(®

24.3.3.2 ICAOQ Facility Designation
Note.— This parameter contains the FIS-ground-ASE ICAO Facility Designation.

243321 The ICAOFacilityDesignatiorparameter value shall conform to the abstract syntax four
to eight-character ICAO Facility Designation

24333 FIS Contract Number
Note.— This parameter contains the user-defined reference of the requested FIS demand contract.

243331 The FISContractNumbeparameter value shall conformto the ASN.1 abstract syntax
ContractNumber

24334 Class Of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by
the FIS-air-user.

24.334.1 Where specified by the FIS-air-user, the ClassOfCommunicationServiparameter value
shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F", “G” or “H".

Note 1.— If FIS contracts are currently in place, the ClassOfCommunicationService parameter is not used
by the FIS service provider.
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Note 2.— Where not specified by the FIS-air-user, when there are no FIS Contracts already in force, this
indicates that there is no routing preference.

24335 FIS Contract Details
Note.— This parameter contains the details of the FIS Demand Contract as requested by the FIS-air-user.

243351 The FISContractDetailsparameter value shall conform to the ASN.1 abstract syntax
FISRequestData

Note.— This parameter identifies also the type of the requested FIS information. For version 1 of the FIS-
ASEs, the requested information is always of type “ATIS".

24336 Result

Note.— The value of this parameter indicates whether the FIS-demand-contract request has been accepted
or rejected by the FIS-ground-user.

24.3.3.6.1 The Resultparameter value shall conform to one of the following abstract values:

a) “accepted”,
b) “positive acknowledgment”, and
c) “rejected”.

2.4.3.3.7 Reject Reason

Note.— This parameter contains the reason of the rejection.

243371 The RejectReasornparameter value shall conform to the ASN.1 abstract syntax
FISRejectReason

24.33.7.2 TheRejectReasoparameter shall be present if and only if the Resuliparameter containsthe
abstract value “rejected”.

2.4.3.3.8 FIS Information
Note.— This parameter contains the FIS information, as requested by the FIS-air-user.

24.3.38.1 The FISInformation parameter value shall conform to the ASN.1 abstract syntax
FISReportData

Note.— This parameter identifies also the type of the returned FIS informatiorers@mnv1 of the FIS-
ASEs, the requested information is always of type “ATIS".

24.3.3.8.2 The FISInformationparameter shall be present if and only if the Resultparameter contains
the abstract value “accepted”.
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2.4.3.4 FIS-update-contract Service

Note.— The FIS-update-contract service allows the FIS-air-user to request a FIS update contract with a FIS-
ground-user. It is a confirmed service, initiated by the FIS-air-user.

24.34.1 The FIS-update-contract service shall contain primitives and parameters as presented in
Table 2.4.3-2.

Table2.4.3-2. FIS-update-contract service parameters

Parameter Name Req |Ind Rsp [Cnf
ICAO Facility Designation M

FIS Contract Number M M(=) [M(=) [M(=)
Class Of Communication Service U

FIS Contract Details M M(=)

Result M M(=)
Reject Reason C C(=)
FIS Information C C(®

24.34.2 ICAOQ Facility Designation
Note.— This parameter contains the FIS-ground-ASE ICAO Facility Designation.

24.34.2.1 The ICAOFacilityDesignatiomparameter value shall conform to the abstract syntax four to
eight-character ICAO Facility Designation

24.34.3 FIS Contract Number
Note.— This parameter contains the user-defined reference of the requested FIS update contract.

243431 The FISContractNumbeparameter value shall conform to the ASN.1 abstract syntax
ContractNumber

24344 Class Of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by
the FIS-air-user.

24.34.4.1 Where specified by the FIS-air-user, the ClassOfCommunicationServiparameter value
shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F", “G” or “H".

Note 1.— If FIS contracts are currently in place, the ClassOfCommunicationService parameter is not used
by the FIS service provider.
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Note 2.— Where not specified by the FIS-air-user, when there are no FIS Contracts already in force, this
indicates that there is no routing preference.

24345 FIS Contract Details
Note.— This parameter contains the details of the FIS Update Contract as requested by the FIS-air-user.

243451 The FISContractDetailsparameter value shall conform to the ASN.1 abstract syntax
FISRequestData

Note.— This parameter identifies also the type of the requested FIS information. For version 1 of the FIS-
ASEs, the requested information is always of type “ATIS".

24346 Result

Note.— The value of this parameter indicates whether the FIS-update-contract request has been accepted
or rejected by the FIS-ground-user.

24.34.6.1 The Resultparameter value shall conform to one of the following abstract values:

a) “accepted”,
b) “positive acknowledgment”, and
c) “rejected”.

2.4.3.4.7 Reject Reason

Note.— This parameter contains the reason of the rejection.

2434.7.1 The RejectReasoparameter value shall conform to one of the following abstract values:

a) “can not comply”,

b) “FIS service unavailable”,

c) “error detected in the FIS request”,

d) “update contract function not supported by the FIS-ground-user”, and
e) “undefined”.

2.4.3.4.7.2 Th&e ectReason parameter shall be present if and only ifesult parameter contains the
abstract value “rejected”.

2.4.3.4.8 FIS Information

Note.— This parameter contains the FIS information requested by the FIS-air-user.
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24.34.8.1 The FISnformation parameter value shall conform to the ASN.1 abstract syntax
FISReportData.

Note.— This parameter identifies also the type of the returned FIS information. For version 1 of the FIS-
ASEs, the requested information is always of type “ATIS".

24.3.4.8.2 TheFISInformationparameter shall be present if the Resultparameter containsthe abstract
value “accepted”.

Note.— The FISInformation parameter is present upon user’s choice if the Result parameter contains the
abstract value “rejected” and the RejectReason parameter contains the abstract value “update contract
function not supported by the FIS-ground-user”.

2.4.35 FISreport Service
Note.— The FIS-report service allows the FIS-ground-user to send to the FIS-air-user the requested FIS
information and any update of this FIS information. It is an unconfirmed service initiated by the FIS-ground-
user.

24.35.1 TheFIS-report serviceshall contain primitivesand parametersaspresentedin Table2.4.3-3.

Table2.4.3-3. FISreport service parameters

Parameter Name Reg |(Ind

FIS Contract Number M M(=)

FIS Information M M(=)
24.35.2 FIS Contract Number

Note.— This parameter contains the user-defined reference of the FIS demand contract the FIS Information
is related to.

243521 The FISContractNumbeparameter value shall conform to the ASN.1 abstract syntax
ContractNumber

24353 FIS Information
Note.— This parameter contains the FIS information requested by the FIS-air-user.

243531 The FISInformation parameter value shall conform to the ASN.1 abstract syntax
FISReportData

Note.— This parameter identifies also the type of the returned FIS information. For version 1 of the FIS-
ASEs, the requested information is always of type “ATIS".



11-436 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)

2.4.3.6 FlS-cancel-contracts Service
Note.— The FIS-cancel-contracts service allows the FIS-air-user to cancel all FIS demand and update
contracts of the same type with a particular FIS-ground-user. It is a confirmed service initiated by the FIS-
air-user.

24.36.1 The FIS-cancel-contracts service shall contain primitives and parameters as presented in
Table 2.4.3-4.

Table 2.4.3-4. FlS-cancel-contracts service parameters

Parameter Name Req [Ind |Cnf
FIS Service Type M M=) [M(=)
24.3.6.2 FIS Service Type

Note.— This parameter identifies the types of the FIS contracts to be cancelled.

24.3.6.2.1 The FISServiceTypeparameter value shall conform to the ASN.1 abstract syntax
FISCancelContracts

Note.— For version 1 of the FIS-ASEs, this parameter will always identify the service type “ATIS".

2.4.3.7 FlS-cancel-update-contract Service
Note.— The FIS-cancel-update-contract service allows the FIS-air-user or the FIS-ground-user to cancel
in an orderly manner an active FIS update contract. The FIS reports in transit in the communication system
are delivered before the FIS update contract is cancelled. This service does not affect the other FIS

contracts. This is a confirmed service, initiated by the FIS-air-user or the FIS-ground-user.

24.3.7.1 TheFIS-cancel -update-contract service shall contain primitivesand parametersaspresented
in Table 2.4.3-5.

Table 2.4.3-5. FlS-cancel-update-contract service parameters

Parameter Name Req | Ind | Cnf
FIS Contract Number M M(=) | M(=)
24.3.7.2 FIS Contract Number

Note.— This parameter contains the reference of the FIS update contract to be cancelled.

243.7.2.1 The FISContractNumbeparameter value shall conform to the ASN.1 abstract syntax
ContractNumber
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2.4.3.8 FIS-user-abort Service
Note 1.— The FIS-user-abort service allows a FIS-user to abort all active FIS contracts (both FIS demand
contracts and FIS update contracts). As a consequence, all active FIS contracts processed by the ASE are
cancelled. Messages in transit may be lost during this operation. This is an unconfirmed service. It can be
invoked at any time that the FIS-user is aware that any FIS service is in operation.

Note 2.— If the FIS-user-abort service is invoked prior the complete establishment of the dialogue, the
FIS-user-abort indication may not be provided. A FIS-provider-abort-indication may result instead.

24.38.1 The FIS-user-abort service shall contain the primitives as presented in Table 2.4.3-6.

Table2.4.3-6. FIS-user-abort service parameters

Parameter Name Req | Ind

none

2.4.3.9 FIS-provider-abort Service

Note.— The FIS-provider-abort service is used by thesEt@ice-provider to inform its activesers that

it can no longer provide the FIS service. As a consequence, all active FIS contracts (both FIS demand
contract and FIS update contract) are cancelled. This service is a FIS service-provider initiated service.
Messages in transit may be lost during this operation.

24.39.1 The FIS-provider-abort service shall contain primitives and parameters as presented in
Table2.4.3-7.

Table2.4.3-7. FIS-provider-abort service parameters

Parameter Name Ind

Reason M

2.4.3.9.2 Reason

Note.— This parameter contains the reason for the abort.

24.39.2.1 The Reasorparameter value shall conform to one of the following abstract values:
a) “timer expiration”,
b) “protocol error”,
c) “sequence error”,

d) “decoding error”,
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€ “unrecoverable internal error”,
f) “invalid contract number”,
Q) “dialogue end not supported”,

h) “undefined”,

i) “invalid QOS parameter”,
) “cannot establish contact with the peer”,
k) “contact refused by the peer”, and

) “communication system failure”.
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2.44 FORMAL DEFINITIONS OF MESSAGES
2.4.4.1 Encoding/Decoding Rules

244.1.1 A FIS-air-ASE shall be capable of encoding [FISDownlinkAPDU] APDUs and decoding
[FISUplinkAPDU] APDUs.

24.4.1.2 A FIS-ground-A SE shall be capable of encoding [FISUplinkAPDU] APDUs and decoding
[FISDownlinkAPDU] APDUs.

2.4.4.2 FISASN.1 Abstract Syntax
24.4.2.1 The abstract syntax of the FIS protocol data units shall comply with the description
contained in the ASN.1 module FISMessageSetVersionl (conforming to ISO/IEC 8824-1), as defined in
2.4.4,
FISMessageSetVersionl DEFINITIONS::=
BEGIN

-- FIS messages (Top level)

FISDownlinkAPDU ::= SEQUENCE

{
time DateTimeGroup,
fisDownlinkAPDU DownlinkAPDU
}

FISUplink APDU ::= SEQUENCE
{
time DateTimeGroup,
fisUplinkAPDU UplinkAPDU
}

DownlinkAPDU::= CHOICE
{
fISRequest [O] FISRequest,
fISCancel UpdateContract [1] FISCancel UpdateContract,
fISCancel UpdateA ccept [2] FISCancel UpdateAccept,
fISCancel Contracts [3] FISCancel Contracts,
fISAbort [4] FISAbort,
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Uplink APDU::= CHOICE

{

fISAccept [O] FISAccept,

fISRe ect [1] FISRgject,

fISReport [2] FISReport,

fISCancel UpdateContract [3] FISCancelUpdateContract,
fISCancel UpdateA ccept [4] FISCancel UpdateAccept,
fISCancel ContractsA ccept [5] FISCancel ContractsAccept,
fISAbort [6] FISAbort,

}

-- FIS messages (2nd level)

FISAbort ::= CHOICE

{
-- Automatic Terminal Information Service (ATIS)
atis [O] FISProtocol ErrorDiag,
}

FISAccept ;= SEQUENCE
{
contractNumber ContractNumber,
fISAcceptData FISAcceptData
}

FISAcceptData;:= CHOICE
{
accept [O] FISReportData,
positiveAcknowledgement [1] NULL
}

FISCancelContracts ::= FISServiceType

FISCancelContractsAccept ::= FISServiceType
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FI SCancel AcceptData::= CHOICE

[0] NULL,

{
-- Automatic Terminal Information Service (ATIS)
atis
}
FI SCancelUpdateAccept ::= SEQUENCE
{

fISUpdateContractNumber
fISCancel AcceptData

}

FISCancelUpdateContract ::= SEQUENCE
{
fISUpdateContractNumber
fISCancel UpdateData

ContractNumber,
FISCancel AcceptData

ContractNumber,

FISCancelUpdateData

[0] NULL,

ContractNumber,
FISRejectData

}
FISCancelUpdateData ::= CHOICE
{
-- Automatic Terminal Information Service (ATIS)
atis
}
FISRgect ::= SEQUENCE
{
contractNumber
fISRg ectData
}
FISRejectData ::= CHOICE
{

updateFunctionNotSupported
updateFunctionNotSupportedWithReport
otherReasons

[0] NULL,
[1] FISReportData,
[2] FISRejectReason,
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FISRegjectReason ::= ENUMERATED

{
canNotComply (0),
fISServiceUnavailable D,
errorlnRequest 2,
undefined 3,
}

FISReport ::= SEQUENCE
{
contractNumber ContractNumber,
fISReportData FISReportData
}

FISReportData ::= CHOICE
{
-- Automatic Terminal Information Service (ATIS)
atis [0] ATISReport,
}

FISRequest ::= SEQUENCE
{
contractNumber ContractNumber,
contractType ContractType DEFAULT demandContract,
fISRequestData FISRequestData
}

FISRequestData ::= CHOICE
{
-- Automatic Terminal Information Service (ATIS)
aTlSRequest [O] ATISRequest,
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FISProtocolErrorDiag ::= ENUMERATED

{
timerExpiration (0),
protocol Error D,
sequenceError 2,
decodingError 3,
unrecoverablelnternal Error (4,
invalidContractNumber (5),
dialogueEndNotSupported (6),
undefined @,
invalidQosParameter (8),
}

FISServiceType::= BIT STRING
{
-- Automatic Terminal Information Service (ATIS)
atis (0)
}
(SIZE (1,...))

-- ATIS Messages

ATISInformation ::= CHOICE
{
arrivaATIS [O] ArrivalATIS,
departureATIS [1] DepartureATIS,
combinedATIS [2] CombinedATIS,
arriva AndDepartureATIS [3] ArrivalAndDepartureATIS
}

ATISReport ::= SEQUENCE
{
aerodromel D Aerodrome,
aTlSInformation ATISInformation
}

ATISRequest ::= SEQUENCE
{
aerodromel D Aerodrome,
arrival Departurel ndicator Arrival Departurel ndicator OPTIONAL

}
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ArrivalAndDepartureATIS ;= SEQUENCE

{
arrivalATIS
departureATIS
}

ArrivalATIS ;= SEQUENCE
{
aTlSDesignator

aTlSTimeOfObservation
arrivalRunwayslnUse

commonATISInfo
arrivaATISInfo

}

CombinedATIS ::= SEQUENCE
{
aTlSDesignator

aTlSTimeOfObservation
runwaysinUse

commonATISInfo
arrivaATISInfo

}

DepartureATIS ::= SEQUENCE
{
aTlSDesignator

arlSTimeOfObservation
departureRunwaysinUse

commonATISInfo

}

Arriva ATIS,
DepartureATIS

[O] ATISDesignator,
[1] Time
[2] SEQUENCE (SIZE (1..36))
OF ArrivalRunway,
[3] CommonATISInformation,
[4] SpecificATISArrivallnfo

[O] ATISDesignator,

[1] Time

[2] SEQUENCE (SIZE (1..36))
OF RunwayType,

[3] CommonATISInformation,

[4] SpecificATISArrivallnfo

[O] ATISDesignator,
[1] Time
[2] SEQUENCE (SIZE (1..36))

OF DepartureRunway,

[3] CommonATISInformation

CommonATISInformation ::= SEQUENCE

{

surfaceWind

visibility

cloud

airTemperature
dewPointTemperature
atimeterSetting
presentWeather
significantM etPhenomena
holdingDelay

[O] Surfacewind,

[1] Visibility

[2] Cloud,

[3] Temperature,

[4] Temperature,

[5] AltimeterSetting,

[6] PresentWeather

[7] SignificantM etPhenomena
[8] IA5String (SIZE(1..200))

OPTIONAL,

OPTIONAL,

OPTIONAL,

OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
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specificATISInstructions [9] IA5SString (SIZE (1..64)) OPTIONAL,
otherOperationinfo [10] IA5String (SIZE (1..250)) OPTIONAL,
transitionLevel [11] TransitionLevel OPTIONAL,
}

SpecificATISArrivallnfo ::= SEQUENCE
{
trendTypelL andingForecast IA5String (SIZE (1..256)) OPTIONAL,
}

-- ATISfields

-- Note: this should be read in conjunction with ICAO Annexes 3, 4, 5, 11, 14 and 15

Aerodrome ::= IA5String (SIZE(4))

Altimeter Setting ::= SEQUENCE

{
gNH [O] PressureMeasure,
gFEAerodrome [1] PressureMeasure OPTIONAL,
gFERunway [2] SEQUENCE (SIZE(1..36))
OF RunwayQFE OPTIONAL
}
Approach ::= ENUMERATED
{
ils (0),
localizer D,
ndb (2),
vor 3,
vordme ¥,
nonprecisiongps (5),
precisiongps (6),
dmearc ),
precisionapproachradar (8),
asr ),
visual (10),
rnav (11),
chartedvisual approachprocedure  (12),
Ida (13),
fms (14),
loran (15),
mis (16),
ilsdme (27),
localizerbackcourse (18),

localizerDME (29),
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vortac (20),
tacan (21),
ndbDme (22),
vdf (23),
sra (24),
}
ApproachType ::= SEQUENCE
{
approachType [O] Approach,
approachTypeOther [1] IA5String (SIZE (1..30))  OPTIONAL
}
ArrivalDeparturelndicator ::= ENUMERATED
{
arrival (0),
departure D,
combined 2
}
ArrivalRunway ::= SEQUENCE
{
runway [0] Runway,
approachType [1] ApproachType OPTIONAL,
circleRunway [2] Runwayld OPTIONAL
}

ATISDesignator ::= 1A5String (SIZE(1))

BrakingAction ::= SEQUENCE

{
brakingActionFull [Q] BrakingActionDescription OPTIONAL,
brakingActionFirstThird [1] BrakingActionDescription OPTIONAL,
brakingActionSecondThird [2] BrakingActionDescription OPTIONAL,
brakingActionLastThird [3] BrakingActionDescription OPTIONAL
}

BrakingActionDescription ::= SEQUENCE
{
brakingActionQuality BrakingActionQuality,
brakingActionQualifier IA5String (SIZE (1..25))

}
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BrakingActionQuality ::= ENUMERATED

{
good (0),
mediumToGood (2),
medium 2,
mediumToPoor 3,
poor %
}
Cloud ::= CHOICE
cloudinfo [Q] Cloudinformation,
skyObscured [1] SkyObscured,
CAVOK [2] NULL
}
CloudAmount ::= ENUMERATED
{
skyclear (0),
few 1),
scattered 2,
broken (3),
overcast (@)
}
CloudHeight ::= CHOICE
{
lowCloudHeightMeters [O] INTEGER (0..100),
-- Units = meters, range (0..3000), resolution = 30
lowCloudHei ghtFeet [1] INTEGER (0..100),
-- Units = feet, range (0..10000), resolution = 100
highCloudHeightM eters [2] INTEGER (11..67),
-- Units = meters, range (3300..20100), resolution = 300
highCloudHeightFeet [3] INTEGER (11..60)
-- Units = feet, range (11000..60000), resolution = 1000
}
CloudlInformation ::= SEQUENCE
{
cloudAmount [O] CloudAmount,
cloudHeight [1] CloudHeight
cloudType [2] CloudType
}
CloudType ::= ENUMERATED
{
cumulonimbus (0),
toweringCumulus D

}

OPTIONAL,
OPTIONAL
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CombinedRunway ::= SEQUENCE

{

runway [0] Runway,

approachType [1] ApproachType OPTIONAL,
circleRunway [2] Runwayld OPTIONAL
}

ContractNumber ::= INTEGER (1..256)

ContractType ::= ENUMERATED

{
demandContract (0),
updateContract (D)
}

Date ::= SEQUENCE
{
year Year,
month Month,
day Day
}

DateTimeGroup ::= SEQUENCE
{
date Date,
time HHMMSS
}

Day ::= INTEGER (1..31)
-- unit = day, range (1..31), resolution = 1

DepartureRunway ::= Runway

DescriptorQualifier ::= ENUMERATED

{

shallow (0),
partial (D,
patches 2,
lowDrifting (3),
blowing (4,
shower 5),
thunderstorm (6),
freezing @)

}



Air-ground applications 11-449

HHMMSS ::= SEQUENCE

{
timeHours TimeHours,
timeMinutes TimeMinutes,
timeSeconds TimeSeconds
}
IntensityQualifier ::= ENUMERATED
{
light (0),
moderate D,
heavy 2
}

Month ::= INTEGER (1..12)
-- unit = month, range (1..12), resolution = 1

Obscuration ::= ENUMERATED

{

mist (0),
fog (D),
smoke (2),
volcanicAsh (3),
widespreadDust (4),
sand 5),
haze (6)
}

Other Weather Phenomena ::= ENUMERATED

{

dustSandwWhirls (0),
squalls D,
funnelCloudTornadoWaterspout  (2),
sandstorm 3),
duststorm 4
}

Precipitation ::= ENUMERATED

{

drizzle (0),
rain D,
snow 2,
snowGrains 3,
iceCrystals @,
icePellets (5),
hail (6),
smallHail AndOrSnowPellets ),
unknownPreci pitation (8

}
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PresentWeather ::= SEQUENCE
{
presentWeather
nosig

}

PresentWX ::= SEQUENCE

{

type
intensityQualifier
inTheVicinity
descriptorQualifier
}

PresentWeather Type ::= SEQUENCE

{

precipitation

obscuration
otherWeatherPhenomena

}

PressureM easure ::= CHOICE

{
hPa

[O] PresentWX,
[1] NULL

[O] PresentWeatherType,
[1] IntensityQualifier
[2] NULL

[3] DescriptorQualifier

[Q] Precipitation
[1] Obscuration
[2] OtherWeatherPhenomena

[0] INTEGER (500..1250),

-- units = hPa, range (500..1250), resolution =1

inches

[1] INTEGER (2200..3200)

-- units = inches of Mercury, range (22.00..32.00), resolution=0.01

}

Runway ::= SEQUENCE
{
runwayld
runway SurfaceConditions
brakingAction
runwayArrestingSystem

runwayVisual Range
}

RASCondition ::= ENUMERATED

{

up

down
unavailable

}

[0] Runwayld,
[1] RunwaySurfaceConditions
[2] BrakingAction
[3] SEQUENCE (SIZE (1..2)
OF RunwayA rrestingSystem
[4] RVR

(0),
D,
)

OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL
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RASL ocation ::= ENUMERATED

{
arrivaEnd (0),
departureEnd D
}

RunwayArrestingSystem ::= SEQUENCE
{
location RASL ocation,
condition RASCondition
}

RunwayDesignator ::= INTEGER (1..36)

Runwayld ::= SEQUENCE

{
runwayDesignator [0] RunwayDesignator,
runwayL etter [1] RunwayL etter OPTIONAL
}
RunwayL etter ::= ENUMERATED
{
leftL eft (0),
|eft D),
leftCenter 2,
center 3),
rightCenter (4,
right ©F
rightRight (6)
}
RunwayQFE ::= SEQUENCE
{
runwayld Runwayld,
gFE PressureMeasure
}
RunwaySurfaceConditions ::= SEQUENCE
{
surfaceConditions [O] SurfaceConditions,
other [1] 1A5String (SIZE (1..256)) OPTIONAL
}
RunwayType ::= CHOICE
{
arrivalRunway [O] ArrivalRunway,
departureRunway [1] DepartureRunway,
combinedRunway [2] CombinedRunway

}
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RunwayVisibility ::= CHOICE

{
inoperative [O] NULL,
reported [1] RVRVisibility
}
RVR ::= SEQUENCE
{
touchdownRVR [0] RunwayVisibility,
midPointRVR [1] RunwayVisibility OPTIONAL,
stopEndRVR [2] RunwayVisibility OPTIONAL,
rVRVariationQualifier [3] SEQUENCE (SIZE(2))
OF RVRVisibility OPTIONAL
}
RVRVisibility ::= CHOICE
{
lowVisibilityMeters [O] INTEGER (0..32),
-- units = meters, range (0..800), resolution = 25
highVisibilityMeters [1] INTEGER (9..15),
-- units = meters, range (900..1500), resolution = 100
lowVisibilityFeet [2] INTEGER (0..10),
-- units = feet, range (0..1000), resolution = 100
midVisibilityFeet [3] INTEGER (6..15),
-- units = feet, range (1200..3000), resolution = 200
highVisibilityFeet [4] INTEGER (7..12)
-- units = feet, range (3500..6000), resolution = 500
}
SkyObscured ::= CHOICE
{
noVerticaVisibility [O] NULL,
vertical Visibility [1] VerticaVisibility
}
SignificantM etPhenomena ::= SEQUENCE
{
approachAreaMet [O] IA5String (SIZE (1..128)) OPTIONAL,
takeoffAreaMet [1] IA5String (SIZE (1..128)) OPTIONAL,
climboutAreaMet [2] IA5String (SIZE (1..128)) OPTIONAL

}
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SurfaceConditions ::= ENUMERATED

{
damp (0),
wet 1),
waterPatches 2,
flooded 3),
wetSnow (4,
drySnow 5),
snow (6),
slush (),
ice (8)
}
SurfaceWind ::= CHOICE
{
calmindicator [O] NULL,
surfaceWind [1] SurfaceWD
}
SurfaceWD ::= SEQUENCE
{
surfaceWindDirection [O] SurfaceWindDirection,
surfaceWindSpeed [1] SurfaceWindSpeed,
surfaceWindV ariations [2] SurfaceWindVariations OPTIONAL
}

SurfaceWindDirection ::= INTEGER (1..36)
-- units = degree, range (10..360), resolution = 10
-- wind direction is the direction from which the wind is coming

SurfaceWindSpeed ::= CHOICE

{
windSpeedMeters [O] INTEGER (0..500),
-- units = kilometerperhour, range (0..500), resolution = 1
windSpeedK nots [1] INTEGER (0..200)
-- units = knots, range (0..200), resolution = 1
}
SurfaceWindVariations::= SEQUENCE
{
directionl [O] SurfaceWindDirection OPTIONAL,
direction2 [1] SurfaceWindDirection OPTIONAL,
speedMax [2] SurfaceWindSpeed OPTIONAL

}
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Temperature ;= CHOICE

{
notAvailable [O] NULL,
temperature [1] INTEGER (-80..60)
-- units = degree Celsius, range (-80..60), resolution = 1
}

Time ::= SEQUENCE
{
timeHours TimeHours,
timeMinutes TimeMinutes
}

TimeHours::= INTEGER (0..23)
-- units = hours, range (0..23), resolution = 1

TimeMinutes::= INTEGER (0..59)
-- units = minutes, range (0..59), resolution = 1

TimeSeconds ::= INTEGER (0..59)
-- units = seconds, range (0..59), resolution = 1

TransitionL evel ::= CHOICE

{
flightLevelMeter [0] INTEGER (100..2000),
-- units = meters, range (1000..20000), resolution = 10 meters
flightL evel Feet [1] INTEGER (30..600)
-- units = feet, range (3000..60000), resolution = 100 feet
}

VerticalVisbility ::= CHOICE
{
visihilityMeters [O] INTEGER (0..100),
-- units = meters, range (0..3000), resolution = 30
visibilityFeet [1] INTEGER (0..100),
-- units = feet, range (0..10000), resolution = 100
notAvailable [2] NULL

}
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VisibilityStatuteMiles ::= CHOICE

{
oneSixteenth [O] INTEGER (0..6),
-- units = Statute Mile, range (0..3/8), resolution = 1/16th
oneEighth [1] INTEGER (3..16),
-- units = Statute Mile, range (3/8..2), resolution = 1/8th
oneFourth [2] INTEGER (8..12),
-- units = Statute Mile, range (2..3), resolution = 1/4th
one [3] INTEGER (3..15),
-- units = Statute Mile, range (3..15), resolution =1
five [4] INTEGER (3..10),
-- units = Statute Mile, range (15..50), resolution =5
moreThanFifty [5] NULL
}

Visibility ::= CHOICE
{
lowMeter [0] INTEGER (0..10),
-- units = meters, range (0..500), resolution = 50
highMeter [1] INTEGER (6..49),
-- units = meters, range (600..4900), resolution = 100
kms [2] INTEGER (5..10),
-- units = kms, range (5..10), resolution = 1
statuteMiles [3] VisibilityStatuteMiles
}

Year ::= INTEGER (1996..2095)
-- unit = year, range (1996..2095), resolution = 1

END
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2.45 PROTOCOL DEFINITION
2.4.5.1 Sequence Rules

245.1.1 With the exception of abort primitives, only the sequence of primitives illustrated in
figures 2.4.5-1 t0 2.4.5-17 shall be permitted.

Note 1.— The following figures define the valid sequences of primitives that is possible to invoke during the
operation of the FIS application. They show the relationship in time between the service request and the
resulting indication, and if applicable, the subsequent response and the resulting confirmation.

Note 2.— All abort primitives may interrupt and terminate any of the normal message sequences outline
below.

Note 3.— Primitives are processed in the order in which they are received .

FIS-Ground-User FIS Service Provider FIS-Air-User

D-START req | . FIS-demand-contract req

D-START ind N

FIS-demand contract ind

FIS-demand-contract rs D-START -DC-1
(accepted or rejected) ’ _\“

.l D-START cnf
FIS-demand-coptract cnf
accepted or refécted)
t-inactivity
D-END req

-LI-1
D-END cnf

e

Figure 2.4.5-1. Use of FI S-demand-contract service with no dialogue existing with contract
accept or contract reject

D-END ind
—

—_—r . .
D-END rsp BRI
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FIS-Ground-User FIS Service Provider FIS-Air-User

D-DATA req FIS-demand-contract req

D-DATAINd | .- ’/
o

A

FIS-demand-contract ind T
X |
FIS-demand-contract rsp +DC-1 M
(accepted or rejected) > X E
" D-DATA ind

IR K

D-DATA req

| FIS-demand-contract cnf
1~ (accepted or rejeged) \/

Figure 2.4.5-2. Use of FI S-demand-contract service with dialogue existing with contract accept
or reject

FIS-Ground-User FIS Service Provider FIS-Air-User

D-START req FIS-demand-contract req

&

D-START ind AR Y
FIS-demand-contract ind
t-DCH1 ]
FIS-demand-contract rs D-START
(positive aanow|eagmenB w.
¥ | D-START cnf

FIS-report req | D-DATA req \_._(_FPEFI(S):::"':‘::";:;"": :t:::nt)
t-DC-2 P 9

Tt~ a__WD-DATAind

AN FIS-report ind
t-infictivity
D-END re

D-END ind e
+—i&
| t-LI-1
D-END rsp IRRRION
(accept) D- enf
(acce !

Figure 2.4.5-3. Use of FI S-demand-contract service with no existing dialogue and with a
positive acknowledgement

mg— -

A 2
7
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FIS-Ground-User FIS Service Provider FIS-Air-User
D-DATA req FIS-demand-contract req
D-DATA ind e
- Yy NG
FIS-demand-contract ind
< ¢ +DC
FIS-demand-contract rsp . D-DATA req T
(positive acknowledgment)
D-DATA ind |
IR B 4 M
E
FIS-demand-contract cnf
FIS-report req D-DATAreq postive
t-DC-2
acknowledgment)
"N [+ D-DATAInd A4

AN FIS-report ind

Figure 2.4.5-4. Use of FlI S-demand-contract with existing dialogue and positive
acknowledgement
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FIS-Ground-User FIS Service Provider FIS-Air-User
D-START req FIS-update-contract req
D-START ind ¢
& '

FIS-update-contract ind
< <

t-UC-1
FIS-update-contract rsp D-START
(acc I rsp
acknowedgment) \'
-BTART cnf
N
FIS-update-contragct cnf
FIS-report req D-DATA req :_(_m;ak/accep sqorposite
FIS-report req t-UC-2 acknowedgment)
FIS-report re .
D ] N\ T v T
... I
N FIS-reportind M
e FIS-report ind : E
D-DATA1 FIS-report ind >
FIS-cancel-update-contract req
\'4
D-DATA ind ‘..-"" D'DATA req
FIS-cancel-update-
contract ind tuc-3
D-DATA req - -DATA ind
FIS-cancel-update-contract cnf
t-inpctivity
D-END re
D-END ind LT
—&
t-LI-1
D-END rsp AEEIN

(accept) D_b Qr enf
(acce S

Figure2.4.5-5. Use of FIS-update-contract service with no existing dialogue and with contract accept and
with air-initiated cancellation
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FIS-Ground-User FIS Service Provider FIS-Air-User
D-START req FIS-update-contract req
D-START ind ¢
la- 'y
FIS-update-contract ind
< ¢ t-UC-1
FIS-update-contract rsp D-START
(accPTETOTpoTIVE P rsp
acknowedgment)
-START cnf
N
FIS-report req D-DATA req | FIS-update-contrgct cnf
'_(_Haccep €0 or positve
FIS-report reg t-UC-2 acknowedgment)
FIS-report req v
M T
Ny e FIS-report ind I
T FIS-report ind l\E/I
FIS-cancel-update-
contract req P > D-DATAreq D-DATA FIS-report ind
¥ ... ] D-DATAINd
— \4
t-uc-3 FIS-cancel-update-contract ind
>
D-DATA re(q
D-DATAin® | ..+~ ¢ t-infictivity

FIS-cancel-update-

contract cnf S
< D-ENDfeq
—n
D-END ind
t-LI-1
_..~~
D-END rsp s

(accept) D- enf
(acce |

'

Figure 2.4.5-6. Use of Fl S-update-contract service with no existing dialogue and with contract
accept and with ground-initiated cancellation
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FIS-Ground-User FIS Service Provider FIS-Air-User
D-DATA req FIS-update-contract req
D-DATA ind B v
la-
FIS-update-contract ind
FIS-update-contract rsp, D-DATA req uCH
(accepted or positive
acknowledgment)
[*--..,| v| D-DATAind
FIS-update-contract cnf
"'l_ﬂ_f‘accep ed or postive
t-UCc-2 acknowledgment)
FIS-report req D-DATA req )
FIS-report req
FIS-report req » D¥DATA ind
> J s
> » FIS-report ind T
T FIS-report ind I
FIS-report ind M
D-DATA req E
FIS-cancel-update-contract req
D-DATA ind
- a \ /
t-Uc-3

Fls-cancel-usdate-contract cnf

p«tﬁ«\ ind

— &

D-DATA req

o le—

AN FIS-cancel-update-contract ind

Figure 2.4.5-7. Useof Fl S-update-contract service with existing dialogue and with contract accept
and with ground-initiated cancellation
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FIS-Ground-User FIS Service Provider FIS-Air-User

D-START req FIS-update-contract req

.
[y

>

L4

D-START ind o

FIS-update-contract ind
< <

FIS-update-contract rsp : D-START rsp

(rejected)
N [¥]

¥ D-START cnf

FIS-update-confract cnf
b zrejeﬁea; H

t-UC-1

/

T
t-inactivity I
M
-END req E
D-END ind - 0—/
«—pn
t-LI-1
A\ 4
D-END rsp
(accept) —} . ..
*h
D- cnf
(accep!

Figure 2.4.5-8. Use of the FI S-update-contract service with no existing dialogue
and with contract reject

FIS-Ground-User FIS Service Provider FIS-Air-User
D-DATA req | FIS-update-contract req 4
D-DATAInd | _..-[*2
s -
FIS-update-contract ind T
< I
FIS-update-contract rs D-DATA req t-uC-1 M
(rejected) E

v D-DATAind

FIS-update-contrgct cnf
(rejected) i \/

Figure 2.4.5-9. Useof FI S-update-contract service with existing dialogue
and with contract reject
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FIS-Ground-User FIS Service Provider FIS-Air-User
> D-DATA req D-DATA req P FIS-cancel-update-contract req
FIS-cancel-update- A 4
contract req R L
& S al
D-DATA ind D-DATA ind
tuc tpc-3
D-DATA req D-DATA req
».. R -
Lt '
}DAA ind D- DA v
v .

) T
FIS-cancel-update- t-inactivity FIS-cancel-update-contract cnf I
contract cnf

D-END req i AN M
E
D-END ind
«—l4
t-LI-1
D-END rsp
(accept) IR N D-END cnf
cept)

Figure 2.4.5-10. Use of FIS-cancel-update service by both FI S-userswithout other
FIS Contract in place
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FIS-Ground-User FIS Service Provider FIS-Air-User
D-START req FIS-update-contract req
D-START ind
& "
FIS-update-contract ind
FIS-cancel-update- D-START
contract req rsp
b AR 4 D-START cnf N
t-Uc-3 FIS-cancel-update-contract ind
D-DATA req
D-DATAin® | ..~ 1 t-ingictivity
FIS-cancel-update- |
contract cnf — M
< ¢ D-ENDfeq E
—la
D-END ind
t-L1-1
\\'4
_.. ..
D-END rsp RN
(accept) D- onf
(accep

Figure 2.4.5-11. Useof FIS-update-contract service with no existing dialogue and with ground-
initiated cancellation during contract establishment phase
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Figure2.4.5-12. Use of FIS-cancel-contracts service with all contractsin place cancelled

FIS-Ground-User FIS Service Provider FIS-Air-User

FIS-user-abort req

_ la--"""| D-ABORTreq

m=—-

FIS-user-abort ind

D-ABORT ind

Figure 2.4.5-13. Use of FIS-user-abort service (air-initiated)
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FIS-Ground-User

FIS-user-abort req

FIS Service Provider

D-ABORT req "s

)

D-ABORT ind

FIS-Air-User

mg— -

| FIS-user-abort ind‘

>

Figure 2.4.5-14. Use of FIS-user-abort service (ground-initiated )

FIS-Ground-User

Flsiprovider-abort ind B

FIS Service Provider

D-P-ABORT ind D-P-ABORT ind

FIS-Air-User

R Fls-provider-abort’ind
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Figure 2.4.5-15. Use of FIS-provider-abort service (dialogue service provider aborts)

FIS-Ground-User
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FIS Service Provider

D-ABORT ind D-ABORT req
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FIS-Air-User

FIS-provider-abort ind
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Figure 2.4.5-16. Useof FIS-provider-abort service (FIS-air-ASE aborts)
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FIS-provider-abort ind
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Figure 2.4.5-17. Use of FIS-provider-abort service (FI S-ground-ASE aborts)
FIS-Ground-User FIS Service Provider FIS-Air-User
o R-DATA req D-DATAreq |, FIS-cancel-contracts req
FIS-cancel-update- 4 |
contract req | L
tUC-3 S PR R
/ D-DATA Ind
< « -DATA ind tCL-1
FIS-cancel-
contracts ind D-DATAreq
’ g T
t-inactivity FIS-cancel-contracts cnf I
D-ENDreq —Y¥ | M
4—/ -
D-END ind
«—&
t-LI-1
D-END rsp
(accept) IREN D-END cnf
pt)

Figure 2.4.5-18. Use of FI S-cancel-update-contract service and FI S-cancel-contracts
service simultaneously
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2.45.2 FIS ServiceProvider Timers

24521 The FIS-ASEs shall be capable of detecting when atimer expires.

Notel.— Table 2.4.5-1 lists the time constraints related to the FIS application. Each time constraint requires
a timer to be set in the FIS protocol machine.

Note 2.— If the timer expires before the final event has occurred:

a) for all timers but the t-inactivity timer, the FIS-ASESs takes the appropriate action
as defined in 2.4.5.3.
b) for the t-inactivity timer, the FIS-air-ASE closes the dialogue by using the D-END
service.
24522 Recommendation. —The timer values should be asindicated in Table 2.4.5-1.
Table 2.4.5-1. FIS Service-Provider Timers

FIS Service Timer Timer | Timer Timer

Name Value | Start Event Stop Event
FIS-demand- t-DC-1 6 min | FIS-demand-contract req FIS-demand-contract cnf
contract i _

t-DC-2 9min | FIS-demand-contract req FIS-report ind
FIS-update- t-UC-1 6 min | FIS-update-contract req FIS-update-contract cnf
contract i _

t-UcC-2 9min | FIS-update-contract req FIS-report ind
FIS-cancel- t-UC-3 9min | FIS-cancel-update-contract | FIS-cancel-update-contract
update-contract reg cnf
FIS-cancel- t-CL-1 6 min | FIS-cancel-contractsreq FIS-cancel-contracts cnf
contracts
General t-LI-1 6min | D-END req D-END cnf

t- (see last primitive of the last FIS-demand-contract req or

inactivity | note) contract received send by FIS-update-contract req

the FIS-air-ASE to the FIS-
air-user

Note 1.— The t-inactivity timer value is set on configuration basis.

Note 2.— The receipt of FIS-user-abort request, D-ABORT indication and D-P-ABORT indication are
also timer stop events.
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2.4.5.3 FIS-ASE Protocol Description
24531 Functional Model

Note 1.— The FIS-ASE is functionally made of 6 modules, as shown in Figure 2.4.5-19:

FIS-ASE
FIS-ASE
Service
HI Module Interface
: -1 CL AB
ucC
Module
Module
‘ LI Module | | ‘ Dialogue
— erace

Figure 2.4.5-19. Functional Architecture of the FIS-air-ASE and the FI S-ground-ASE

a) theFISHigh Interface module (HI module). This module interfaces with the
ASE-user through the abstract service interface as defined in 2.4.3.

b) theF1S Demand Contract module (DC module). This module manages a single
FIS Demand Contract.

C) theF1S Update Contract module (UC module). This module manages a single
FIS Update Contract.

d) theF1S Cancel contracts module (CL module). This module processes the
termination of all contracts of the same type (i.e. ATIS) still in operation.

e) theF IS Abort module (AB module). This module handles aborts in case of
unrecoverable error.
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f) the FISLow I nterface module (LI module). This module interfaces the Dialogue
Service Provider on behalf of the DC, UC, CL and AB modules. It performs the
multiplexing of FIS Contracts on a single dialogue.

Note 2.— This functional architecture allows simplification of the description of the protocol handled by
the FIS-ASE. It does not constrain the implementation architecture.

Note 3.— The following subsections describe the actions of the individual modules in both the air and
ground ASEs. 2.4.5.5 contains state tables for the individual modules.

Note 4.— The FIS-air-user is considered an active user from the time at which it invokes the first FIS-
demand-contract request or FIS-update-contract request until such time that:

a) the FIS-air-ASE invokes a FIS-demand-contract confirmation (accepted or
rejected) and there are no contracts in place,

b) the FIS-air-ASE invokes a FIS-report indication following a FIS-demand-
contract confirmation (positive acknowledgment),

C) the FIS-air ASE invokes a FIS-update-contract confirmation (rejected) and there
is no contract in place,

d) the FIS-air-ASE invokes a FIS-cancel-update-contract confirmation and there is
no contract in place,

e) the FIS-air-ASE invokes a FIS-cancel-update-contract indication and there is no
contract in place,

f) the FIS-air-ASE invokes a FIS-cancel-contracts confirmation,
Q) the FIS-air-ASE receives a FIS-user-abort request,

h) the FIS-air-user invokes a FIS-user-abort indication, or

i) the FIS-air-user receives a FIS-user-abort indication.

Note 5.— The FIS-ground-user is considered an active user from the time at which it receives the first
FIS-demand-contract indication or FIS-update-contract indication until such time that:

a) the FIS-ground-ASE receives a FIS-demand-contract response (accepted or
rejected) and there is no contract in place,

b) the FIS-ground-ASE receives a FIS-report request following a FIS-demand-
contract response (positive acknowledgment),

c) the FIS-ground-ASE receives a FIS-update-contract response (rejected) and
there is no contract in place,
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d) the FI1S-ground-ASE invokes a FIS-cancel -update-contract indication and there
isno contract in place,

€ the FI1S-ground-ASE invokes a FIS-cancel-update-contract confirmation and
thereis no contract in place,

f) the FI1S-ground-ASE invokes a FIS-cancel-contracts indication,

0) the FI1S-ground-ASE receives a FIS-user-abort request,

h) the FI1S-ground-user invokes a FIS-user-abort indication, or
)] the FI1S-ground-user receives a FlIS-user-abort indication.
24532 In the following sections, if no actions are described for a FIS-service primitivein a

particular state, then the invocation of that service primitive shall be prohibited in that state.
24533 Possible Errors Arising from Receipt of an APDU

245331 Upon receipt of an APDU, if no actions are described for the arrival of that APDU when
in a particular state, then exception handling procedures as described in 2.4.5.4.3 shall apply.

245332 If an APDU is not received when one is required, then exception handling procedures as
described in 2.4.5.4.2 shall apply.

245333 Upon receipt of an APDU that cannot be decoded, exception handling procedures as
described in 2.4.5.4.4 shall apply.

24534 Ground and Air FISHI Module
Note.— All statements in 2.4.5.3.4 apply to both the FIS ground HI module and the FIS air HI module.

24534.1 Upon receipt of a FIS-ASE service request or response primitive, the FIS HI module
shall:

a) if the primitive is a FIS-demand-contract request or a FIS-update-contract
request primitive,

1) reject the primitive if the FISContractNumbeparameter correspondsto
an existing FIS contract,

2) else stop timer t-inactivity if set,
b) if the primitive is not a FIS-demand-contract request or a FI S-update-contract
request primitive, reject the primitive if the FISContractNumbeparameter does

not correspond to an existing FIS contract,

C) otherwise pass the primitive to the relevant DC, UC, CL or AB module, as
shown in Tables 2.4.5-2/aand 2.4.5-2/b.
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Table2.4.5-2/a. Request and response primitiveto FIS-ASE module mapping - Air ASE

FIS-ASE Service Primitive Name | FIS-ASE
Module
FIS-demand-contract req DC
FIS-update-contract req ucC
FIS-cancel-update-contract req ucC
FIS-user-abort req AB
FIS-cancel-contracts req CL

Table2.4.5-2/b. Request and response primitiveto FIS-ASE module mapping - Ground ASE

FIS-ASE Service Primitive | FISASE Module

Name
FIS-demand-contract rsp DC
FIS-update-contract rsp ucC

FIS-cancel-update-contract ucC

req
FIS-user-abort req AB
FIS-report req UC or DC based on the FISContractNumber
245342 Upon receipt of arequest to invoke a service indication or confirmation primitive from one

of the modulesin the FIS-ASE as shown in Tables 2.4.5-3/aand 2.4.5-3/b, and if the FIS-user is active, the
FIS HI module shall do so.

Table 2.4.5-3/a: FIS-ASE moduleto indication and confirmation primitives mapping - Air ASE

FIS-ASE Module | FIS-ASE Service Primitive
Name

DC FIS-demand-contract cnf

ucC FIS-update-contract cnf
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FIS-ASE Module | FIS-ASE Service Primitive
Name

ucC FI S-cancel-update-contract
ind

ucC FI S-cancel-update-contract
cnf

DC, UC FIS-report ind

AB FIS-user-abort ind

AB FIS-provider-abort ind

CL FIS-cancel -contracts cnf

Table 2.4.5-3/b: FIS-ASE moduleto indication and confirmation primitives mapping - Ground ASE

FIS-ASE Module | FIS-ASE Service Primitive
Name

DC FIS-demand-contract ind

ucC FIS-update-contract ind

ucC FIS-cancel-update-contract ind

ucC FI S-cancel-update-contract cnf

AB FIS-user-abort ind

AB FIS-provider-abort ind

CL FIS-cancel-contractsind

245343 The air HI module shall reject requests and responses, apart from FlS-user-abort requests,
when the air LI moduleisin the LI-START-I state or the LI-END-I state.

24535 Air FISDC Module

Note.— The states defined for the air FIS DC module are the following:
a) DC-A-IDLE,
b) DC-A-PENDING, and
C) DC-A-ACTIVE.

245351 On initiation, the air FIS DC module shall be in the DC-A-IDLE state.
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245.35.2 Upon receipt of a FIS-demand-contract request, then
2453521 Ifinthe DC-A-IDLE state, the air FIS DC module shall:

a) start timerst-DC-1 and t-DC-2,

b) create aFISDownlinkAPDU [FISRequest] APDU with ademandContract APDU-
element based on the value of the FISContractNumber and FISContractDetails
parameters,

C) request the L1 module to send the APDU to the FIS-ground-ASE identified by the
value of the received ICAOFacilityDesignation parameter, and with the
ClassOfCommunicationService parameter value if specified by the user, and

d) enter the DC-A-PENDING state.

245353 Upon receipt of a[FISAccept] APDU with an accept APDU-element, then
2453531 If inthe DC-A-PENDING state, the air FIS DC module shall:
a) stop timerst-DC-1and t-DC-2,

b) if thereis no other FIS contract in place, start t-inactivity timer,

C) request the FIS HI module to invoke a FIS-demand-contract confirmation with the
following parameters:

1) the FISContractNumber parameter containing the information which has
been received as the ContractNumber APDU-element,

2) the Result parameter, containing the abstract value “accepted”, and

3) theFlISnformation parameter containing the information which has been
received as thElSReportData APDU-element, and

d) enter the DC-A-IDLE state.

245354 Uponeceipt of a [FISAcept] APDU containing aositiveAcknowledgement APDU-
element, then

2.45.3.5.4.1 Ifin the DC-A-PENDING state, the air FIS DC module shall:
a) stop timer t-DC-1,

b) request the FIS HI module to invoke a FIS-demand-contract confirmation with the
following parameters:

1) theFI SContractNumber parameter containing the information which has
been received as ti@ontractNumber APDU-element, and
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2) the Result parameter, containing the abstract value “positive
acknowledgement”, and

c) enter the DC-A-ACTIVE state.
245355 Upon receipt of a [FISReject] APDU, then
2.45.3.5.5.1 Ifinthe DC-A-PENDING state, the air FIS DC module shall:
a) stop timers t-DC-and t-DC-2
b) if there is no other FIS contract in place, start t-inactivity timer,

c) request the FIS HI module to invoke a FIS-demand-contract confirmation with the
following parameters:

1) theFISContractNumber parameter containing the information which has
been received as the ContractNumber APDU-element,

2) theResult parameter, containing the abstract value “rejected”, and

3) the RejectReason parameter containing the information which has been
received as thEl SRgjectReason APDU-element, and

d) enter the DC-A-IDLE state.
2.45.3.5.6 Upon receipt of a [FISReport] APDU, then
2.45.35.6.1 Ifinthe DC-A-ACTIVE state, the air FIS DC module shall:

a) stop timer t-DC-2

b) if there is no other FIS contract in place, start t-inactivity timer,

c) request the FIS HI module to invoke a FIS-report indication with the following
parameters:
1) theFISContractNumber parameter containing the information which has

been received as ti@ontractNumber APDU-element, and

2) theFIS nformation parameter, containing the information which has been
received as thElSReportData APDU-element, and

d) enter the DC-A-IDLE state.
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245.35.7 Upon receipt of arequest from the AB or CL modulesto stop operation, then
2453571 Thear FISDC moduleshall:
a) stop any timers, and
b) enter the DC-A-IDLE state.
245.35.8 Upon expiration of the t-DC-1 timer, then
2453581 If inthe DC-A-PENDING state, the air FIS DC module shall:
a) stop timer t-DC-2,
b) request the AB module to abort with reason “timer expiration”, and
c) enter the DC-A-IDLE state.
2.4.5.3.5.9 Upon expiration of the t-DC-2 timer, then
2.45.359.1 Ifinthe DC-A-ACTIVE state, the air FIS DC module shall:
a) request the AB module to abort with reason “timer expiration”, and
b) enter the DC-A-IDLE state.
2.45.3.6 Ground FIS DC Module

Note.— The states defined for the ground FIS DC module are the following:

2453.6.1

245.3.6.2

24536.2.1

a) DC-G-IDLE,

b) DC-G-PENDING, and

c) DC-G-ACTIVE.

On initiation, the ground FIS DC module shall be in the DC-G-IDLE state.

Upon receipt of a[FISRequest] APDU with ademandContract PDU-element, then
If in the DC-G-IDLE state, the ground FIS DC module shall:

a) request the FIS HI module to invoke a FIS-demand-contract indication with the
following parameters:

1) the FISContractNumbeparameter containing the information which has
been received as the ContractNumbeAPDU-element, and
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2) the FISContractDetails parameter, containing the information which has
been received as the FISRequestData APDU-element, and

b) enter the DC-G-PENDING state.

245.3.6.3 Upon receipt of a FlIS-demand-contract response with the Result parameter containing the
abstract value “accepted”, then

2.45.3.6.3.1 Ifin the DC-G-PENDING state, the ground FIS DC module shall:

a) create a FISUplinkAPDU [FISAccept] APDU withaatept APDU-element based
on the value of thElSContractNumber andFIS nformation parameters,

b) request the LI module to send the APDU to the FIS-air-ASE, and
c) enter the DC-G-IDLE state.

245364 Upon receipt of a FIS-demand-contract response wieshié parameter containing the
abstract value “positive acknowledgement”, then:

2.45.3.6.4.1 Ifinthe DC-G-PENDING state, the ground FIS DC module shall:

a) create a FISUplinkAPDU [FISAccept] APDU withpasitiveAcknowl edgement
APDU-element based on the value of FH&ContractNumber parameter,

b) request the LI module to send the APDU to the FIS-air-ASE, and
c) enter the DC-G-ACTIVE state.

2.45.3.6.5 Upon receipt of a FIS-demand-contract response wilteshlé parameter containing the
abstract value “rejected”, then:

2.45.3.6.5.1 Ifin the DC-G-PENDING state, the ground FIS DC module shall:

a) create a FISUplinkAPDU [FISReject] APDU withather Reasons APDU-element
based on the value of théSContractNumber and theRejectReason parameters,

b) request the LI module to send the APDU to the FIS-air-ASE, and
c) enter the DC-G-IDLE state.

2.4.5.3.6.6 Upon receipt of a FIS-report request, then

2.4.5.3.6.6.1 Ifinthe DC-G-ACTIVE state, the ground FIS DC module shall:

a) create a FISUplinkAPDU [FISReport] APDU based on the value of the
FISContractNumber and theFI S nformation parameters,

b) request the LI module to send the APDU to the FIS-air-ASE, and
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C) enter the DC-G-IDLE state.

245.3.6.7 Upon receipt of arequest from the AB or CL modulesto stop operation, then

245.3.6.7.1 Theground FIS DC module shall enter the DC-G-IDLE state.

24537 Air FISUC Module

Note.— The states defined for the air UC module are the following:

245371

a) UC-A-IDLE,
b) UC-A-PENDING,
c) UC-A-ACTIVE, and
d) UC-A-CANCEL

On initiation, the air FIS UC module shall be in the UC-A-IDLE state.

Note.— The air FIS UC module has a boolean variable named CANCELFROMPENDING.

2453.7.2

2453.7.3

2453731

245374

2453741

On initiation, CANCELFROMPENDING shall be set to FALSE.

Upon receipt of a FIS-update-contract request, then

If inthe UC-A-IDLE state, the air FIS UC module shall:

a) start timers t-UC-1 and t-UC-2,

b) create aFISDownlinkAPDU [FISRequest] APDU with anupdateContracAPDU-
element based on the value of the FISContractNumbeand FISContractDetails
parameters,

C) request the LI module to send the APDU to the FIS-ground-A SE identified by the
vaue of the received ICAOFacilityDesignation parameter, with the
ClassOfCommunicationServiparameter value if specified by the user, and

d) enter the UC-A-PENDING state.

Upon receipt of a[FISAccept] APDU containing an acceptAPDU-element, then

If in the UC-A-PENDING state, the air FIS UC module shall:

a) stop timerst-UC-1and t-UC-2,

b) request the FIS HI module to invoke a FIS-update-contract confirmation with the
following parameters:
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1) the FISContractNumber parameter containing the information which has
been received as the ContractNumber APDU-element,

2) the Result parameter, containing the abstract value “accepted”, and

3) theFI SInformation parameter, containing the information which has been
received as thElSReportData APDU-element, and

c) enter the UC-A-ACTIVE state.

2.45.3.7.4.2 Ifinthe UC-A-CANCEL state and the CANCELFROMPENDING is set to TRUE, the air
FIS UC module shall:

a) stop timers t-UC-1 and t-UC-2,
b) set CANCELFROMPENDING to FALSE, and
c) remain in the UC-A-CANCEL state.

2.45.3.75 Upon receipt of a [FISAccept] APDU containingoaitiveAcknowl edgement APDU-
element, then

2.45.3.7.5.1 Ifin the UC-A-PENDING state, the air FIS UC module shall:
a) stop timer t-UC-1,

b) request the FIS HI module to invoke a FIS-update-contract confirmation with the
following parameters:

1) theFISContractNumber parameter containing the information which has
been received as ti@ontractNumber APDU-element, and

2) the Result parameter, containing the abstract value “positive
acknowledgement”, and

c) enter the UC-A-ACTIVE state.

2.45.3.7.5.2 Ifin the UC-A-CANCEL state and the CANCELFROMPENDING is set to TRUE, the air
FIS UC module shall:

a) stop timers t-UC-1 and t-UC-2,
b) set CANCELFROMPENDING to FALSE, and

c) remain in the UC-A-CANCEL state.
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245.3.7.6 Upon receipt of a[FISRegect] APDU, then:
2453.7.6.1 If inthe UC-A-PENDING state, the air FIS UC module shall:
a) stop timerst-UC-1 and t-UC-2,
b) if thereis no other FIS contract in place, start t-inactivity timer,

C) request the FIS HI module to invoke a FIS-update-contract confirmation with the
following parameters:

1) the FISContractNumber parameter containing the information which has
been received as the ContractNumber APDU-element,

2) the Result parameter, containing the abstract value “rejected”,
3) theRejectReason parameter containing:

i) the information which has been received adit#RejectReason
APDU-element, if the FISRejectData contains dkieer Reasons
element, or

i) the abstract value “update contract function not supported by the

FIS-ground-user”, if thé|SRejectData APDU-element contains
the updateFISContractNotSupported or
updateF 1 SContractNotSupportedWithReport choice, and

4) theFISnformation parameter containing the information which has been
received as thé&lSReportData element, if theFISReectData APDU-

element contains thepdateF1 SContractNotSupportedWithReport choice,
and

d) enter the UC-A-IDLE state.

2.45.3.7.6.2 Ifinthe UC-A-CANCEL state and the CANCELFROMPENDING is set to TRUE, the air
FIS UC module shall:

a) stop timers t-UC-1 and t-UC-2,

b) set CANCELFROMPENDING to FALSE,

c) request the FIS HImodule to invoke a FIS-cangelate-contract confirmation with
the FISContractNumber parameter containing the information which has been

received as th€ontractNumber APDU-element, and

d) enter the UC-A-IDLE state.
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245.3.7.7 Upon receipt of a[FISReport] APDU, then

2453.7.71 Ifinthe UC-A-ACTIVE state, the air FIS UC module shall:

a)

b)

<)

if timer t-UC-2 is set, stop timer t-UC-2,

request the FIS HI module to invoke a FIS-report indication with the following
parameters:

1) the FISContractNumber parameter containing the information which has
been received as the ContractNumber APDU-element, and

2) the FI1S nformation parameter, containing the information which has been
received as the FISReportData APDU-element, and

remain in the UC-A-ACTIVE state.

2453772 IfintheUC-A-CANCEL state and the CANCELFROMPENDING isset to FALSE, theair
FIS UC module shall remain in the UC-A-CANCEL state.

245.3.7.8 Upon receipt of a FIS-cancel-update-contract request, then

2453.7.81 Ifinthe UC-A-ACTIVE state, the air FIS UC module shall:

a)

b)

<)
d)

€)

if timer t-UC-2 set, stop timer t-UC-2,

createaFI SDownlinkAPDU [FISCancel UpdateContract] APDU based onthevalue
of the received FISContractNumber parameter,

request the LI module to send the APDU to the FIS-ground-ASE,
start the t-UC-3 timer, and

enter the UC-A-CANCEL state.

245.3.7.8.2 Ifinthe UC-A-PENDING state and adialogueisfully established, the air FIS UC module

shall:
a)

b)

<)
d)

€)

if timer t-UC-2 set, stop timer t-UC-2,

createaFl SDownlinkAPDU [FISCancel UpdateContract] APDU based onthevalue
of the received FISContractNumber parameter,

request the LI module to send the APDU to the FIS-ground-ASE,
start the t-UC-3 timer,

set CANCELFROMPENDING to TRUE, and
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f)

enter the UC-A-CANCEL state.

245379 Upon receipt of a[FISCancelUpdateContract] APDU, then

2453.79.1 Ifinthe UC-A-ACTIVE state, the air FIS UC module shall:

a)

b)

f)

if timer t-UC-2 is set, stop timer t-UC-2,

request the FIS HI module to invoke a FIS-cancel -update-contract indication with
the FISContractNumber parameter containing the information which has been
received as the ContractNumber APDU-element,

create aFISDownlinkAPDU [FISCancel UpdateAccept] APDU based on the value
of the ContractNumber APDU-element as received in the APDU,

request the LI module to send the APDU to the FIS-ground-ASE,
if thereis no other FIS contract in place, start the t-inactivity timer, and

enter the UC-A-IDLE state.

2453.79.2 If inthe UC-A-PENDING state, the air FIS UC module shall:

a)

b)

f)

stop timerst-UC-1 and t-UC-2,

request the FIS HI modul e to invoke a FI S-cancel-update-contract indication with
the FIS ContractNumber parameter containing the information which has been
received as the ContractNumber APDU-element,

create aFISDownlinkAPDU [FISCancel UpdateAccept] APDU based on the value
of the ContractNumber APDU-element as received in the APDU,

request the LI module to send the APDU to the FIS-ground-ASE,
if thereis no other FIS contract in place, start the t-inactivity timer, and

enter the UC-A-IDLE state.

2453793 IfintheUC-A-CANCEL state(i.e. collision of cancel-update-contract requests), theair FIS

UC module shall:

a)

b)

<)

create aFISDownlinkAPDU [FISCancel UpdateAccept] APDU based on the value
of the ContractNumber APDU-element as received in the APDU,

request the LI module to send the APDU to the FIS-ground-ASE, and

remain in the UC-A-CANCEL state.
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245.3.7.10  Upon receipt of a[FISCancelUpdateAccept] APDU, then
2.45.3.7.10.1 If inthe UC-A-CANCEL state, the air FIS UC module shall:

a) stop the t-UC-3 timer,

b) reguest theFISHI moduletoinvokeaFl S-cancel -update-contract confirmationwith
the FISContractNumber parameter containing the information which has been
received as the ContractNumber APDU-element,

C) if thereis no other FIS contract in place, start the t-inactivity timer, and

d) enter the UC-A-IDLE state.

245.3.7.11  Upon receipt on areguest from the AB or CL modules to stop operation, then
2453.711.1 Thear FISUC module shall:
a) stop any timers, and
b) enter the UC-A-IDLE state.
245.3.7.12  Upon expiration of the t-UC-1 timer, then:
2.453.7.12.1 If in UC-A-PENDING state, the air FIS UC module shall:

a) stop timer t-UC-2,

b) request the AB module to abort with reason “timer expiration”, and

c) enter the UC-A-IDLE state.

2.4.5.3.7.13 Upon expiration of the t-UC-2 timer, then:

2.45.3.7.13.1 If in UC-A-ACTIVE state, the air FIS UC module shall:
a) request the AB module to abort with reason “timer expiration”, and
b) enter the UC-A-IDLE state.

2.4.5.3.7.14  Upon expiration of the t-UC-3 timer, then:

2.45.3.7.14.1 Ifin UC-A-CANCEL state, the air FIS UC module shall:
a) request the AB module to abort with reason “timer expiration”, and

b) enter the UC-A-IDLE state.
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2.453.8 Ground FISUC Module

Note.— The states defined for the ground FIS UC module are the following:

a)
b)
c)
d)

UC-G-IDLE,
UC-G-PENDING,
UC-G-ACTIVE, and

UC-G-CANCEL.

24538.1 On initiation, the ground FIS UC module shall be in the UC-G-IDLE state.

245382 Upon receipt of a[FISRequest] APDU containing an updateContracA PDU-element, then

2453821 Ifinthe UC-G-IDLE state, the ground FIS UC module shall:

a)

b)

request the FIS HI module to invoke a FIS-update-contract indication with the
following parameters:

1) the FISContractNumbeparameter containing the information which has
been received as the ContractNumbeAPDU-element, and

2) the FISContractDetailgparameter, containing the information which has
been received as the FISRequestDatAPDU-element, and

enter the UC-G-PENDING state.

24.5.3.8.3 Upon receipt of a FIS-update-contract response with a Resultparameter containing the
abstract value “accepted”, then

2.4.5.3.8.3.1 Ifinthe UC-G-PENDING state, the ground FIS UC module shall:

a)

b)

c)

create a FISUplinkAPDU [FISAccept] APDU withartept APDU-element based
on the value of thElSContractNumber andFIS nformation parameters,

request the LI module to send the APDU to the FIS-air-ASE, and

enter the UC-G-ACTIVE state.

245384 Upon receipt of a FIS-update-contract response ViRbsuit parameter containing the
abstract value “positive acknowledgement”, then

2.4.5.3.8.4.1 Ifinthe UC-G-PENDING state, the ground FIS UC module shall:

a)

create a FISUplinkAPDU [FISAccept] APDU withpasitiveAcknowl edgement
APDU-element based on the value of FH&ContractNumber parameter,



Air-ground applications 11-485

b) request the LI module to send the APDU to the FIS-air-ASE, and
C) enter the UC-G-ACTIVE state.

245385 Upon receipt of a FIS-update-contract response with a Result parameter containing the
abstract value “rejected”, then

2.4.5.3.8.5.1 Ifinthe UC-G-PENDING state, the ground FIS UC module shall:
a) create a FISUplinkAPDU [FISReject] APDU based on the value of:
1) theFISContractNumber parameter and,
2) the FISnformation parameter if provided and if thBejectReason
parameter contains the abstract value “update contract function not

supported”, or

3) theRej ectReason parameter if thRejectReason parameter does not contain
the abstract value “update contract function not supported”,

b) request the LI module to send the APDU to the FIS-air-ASE, and
c) enter the UC-G-IDLE state.

2.4.5.3.8.6 Upon receipt of a FIS-report request, then

2.4.5.3.8.6.1 Ifinthe UC-G-ACTIVE state, the ground FIS UC module shall:

a) create a FISUplinkAPDU [FISReport] APDU based on the value of the
FISContractNumber andFIS nformation parameters,

b) request the LI module to send the APDU to the FIS-air-ASE, and
c) remain in the UC-G-ACTIVE state.
2.4.5.3.8.7 Upon receipt of a FIS-cancel-update-contract request, then
2.4.5.3.8.7.1 Ifinthe UC-G-ACTIVE state, the ground FIS UC module shall:

a) create a FISUplinkAPDU [FISCancelUpdateContract] APDU based on the value of
the FISContractNumber parameter,

b) start timer t-UC-3,
c) request the LI module to send the APDU to the FIS-air-ASE, and

d) enter the UC-G-CANCEL state.
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245.3.8.7.2 If inthe UC-G-PENDING state, the ground FIS UC module shall:

a)

b)
<)

d)

createaFISUplinkAPDU [FISCancel UpdateContract] APDU based on thevalue of
the FI1SContractNumber parameter,

start timer t-UC-3,
request the LI module to send the APDU to the FIS-air-ASE, and

enter the UC-G-CANCEL state.

2.4.5.3.8.8 Upon receipt of a[FISCancelUpdateContract] APDU, then

2453881 Ifinthe UC-G-ACTIVE state, the ground FIS UC module shall:

a)

b)

<)

d)

request the FIS HI module to invoke a FI S-cancel -update-contract indication with
the ContractNumber APDU-element as received in the APDU,

create a FISUplinkAPDU [FISCancel UpdateAccept] APDU based on the val ue of
the ContractNumber APDU-element as received in the APDU,

request the LI module to send the APDU to the FIS-air-ASE, and

enter the UC-G-IDLE state.

2453882 If inthe UC-G-PENDING state, the ground FIS UC module shall:

a)

b)

<)

d)

request the FIS HI module to invoke a FIS-cancel -update-contract indication with
the ContractNumber APDU-element as received in the APDU,

create a FISUplinkAPDU [FISCancel UpdateA ccept] APDU based on the val ue of
the ContractNumber APDU-element as received in the APDU,

request the LI module to send the APDU to the FIS-air-ASE, and

enter the UC-G-IDLE state.

2453883 IfintheUC-G-CANCEL state(i.e. collision of cancel-contract-updaterequests), theground

FIS UC module shall:

a)

b)

<)

create a FISUplinkAPDU [FISCancelUpdateAccept] APDU based on the
ContractNumber APDU-element as received in the APDU,

request the LI module to send the APDU to the FIS-air-ASE, and

enter the UC-G-CANCEL state.
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24.5.3.89 Upon receipt of a[FISCancelUpdateAccept] APDU, then
2453.89.1 Ifinthe UC-G-CANCEL state, the ground FIS UC module shall:

a) stop timer t-UC-3,

b) reguest theFISHI moduletoinvokeaFl S-cancel -update-contract confirmationwith
the FISContractNumber parameter containing the information which has been
received as the ContractNumber APDU-element, and

C) enter the UC-G-IDLE state.

2453810  Upon receipt of arequest fromthe AB or CL modulesto stop operation, then
245.3.8.10.1 Theground FISUC module shall enter the UC-G-IDLE state.
2453811  Upon expiration of the t-UC-3 timer, then:
24538111 Ifinthe UC-G-CANCEL state, the ground FIS UC module shall:
a) request the AB module to abort with reason “timer expiration”, and
b) enter the UC-G-IDLE state.
2.45.3.9 Ground and Air AB Module

Note.— All statements in 2.4.5.3.9 apply to both the FIS ground AB module and the FIS air AB module.

245391 Upon receipt of arequest to abort fromthe HI, LI, DC, UC or CL modules, the AB module
shall:

a) request DC and UC modules to stop operation,

b) request the FISHI moduleto invoke a FIS-provider-abort indication primitive with
the Reasorparameter set to value supplied by the module requesting the abort,

C) if the AB module is an air FIS module, create a FISDownlinkAPDU [FISAbort]
APDU, withthe FISProtocolErrorDiagAPDU-element set to thevalue supplied by
the modul e requesting the abort,

d) if the AB module is a ground FIS module, create a FISUplinkAPDU [FISAbort]
APDU, withthe FISProtocolErrorDiagAPDU-element set to the val ue supplied by
the modul e requesting the abort, and

€) request the LI module to send a D-ABORT request with the originator parameter
set to the abstract value “provider”.
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245.39.2 Upon receipt of a HI request to send a FIS-user-abort request, the AB module shall:

a)

b)

request DC and UC modul es to stop operation, and

request the LI module to send a D-ABORT request with the originator parameter
set to the abstract value “user”.

2.45.3.9.3 Upon receipt of a LI request to deliver a D-ABORT indication, the AB module shall:

a)

b)

c)

245394 Upon

a)

b)

request DC and UC modules to stop operation,

if the originator parameter contains the abstract value “user”, request the FIS HI
module to invoke a FIS-user-abort indication primitive, and

if the originator parameter contains the abstract value “provider”, request the FIS
HI module to invoke a FIS-provider-abort indication primitive with the
FISProtocol ErrorDiag APDU-element of the received APDUReason parameter.
receipt of a LI request to deliver a D-P-ABORT indication, the AB module shall:

request DC and UC modules to stop operation, and

request the FIS HI module to invoke a FIS-provider-abort indication with the
abstract value “communication system failure’Reason parameter.

2.4.5.3.10 Air Cancel (CL) Module

2.4.5.3.10.1 Upon receipt of a HI request to send a FIS-cancel-contracts request, if there are DC and UC

modules handling contracts of the types specified ifrtB8erviceType parameter, the CL module shall:

a)

b)

c)
d)

request these DC and UC modules to stop operation for the types of contracts
concerned by the cancellation as specified irFil8ServiceType parameter,

create a FISDownlinkAPDU [FISCancelContracts] APDU based on the value of the
FISServiceType parameter,

request the LI module to send the APDU to the peer FIS-ASE, and

start the t-CL-1 timer.

2.4.5.3.10.2 Won receipt of [FISCancelContractsAccept] APDU andHisServiceType APDU-element
matches exactly tHel SServiceType APDU-element of the [FISCancelContracts] APDU sent previously, the

CL module shall:
a)

b)

stop the t-CL-1 timer,

request the FIS HI module to invoke a FIS-cancel-contracts confirmation primitive
with the types of contracts concerned by the cancellation specified in the
[FISCancelContractsAccept] APDU BESServiceType parameter, and
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C) start the t-inactivity timer if there is no other FIS contract in place.

245.3.10.3  Upon expiration of the timer t-CL-1, the CL module shall request the AB module to abort
with reason “timer expiration”.

2.45.3.11 Ground Cancel (CL) Module
2453111 Upon receipt of [FISCancelContracts] APDU, the CL module shall:

a) request DC and UC modules to stop operation for the types of contracts concerned
by the cancellation as specified in the [FISCancelContracts] APDU,

b) request the FIS HI module to invoke a FIS-cancel-contracts indication primitive
with the type(s) of contracts concerned by the cancellation specified in the
[FISCancelContracts] APDU &4 SServiceType parameter,

c) create a FISUplinkAPDU [FISCancelContractsAccept] APDU based on the value
of theFISServiceType parameter, and

d) request the LI module to send the APDU to the peer FIS-ASE.
2.4.5.3.12 Ground and Air Low Interface Module

Note 1.— Except when explicitly indicated, the statements in 2.4.5.3.12 apply to both thauRtSLgro
module and the FIS air LI module.

Note 2.— Table 2.4.5-4 specifies the type of the APDUs the LI module can send to the peer FIS-ASE.

Table2.4.5-4. Typesof the FISASE APDUs

APDU Type
FISRequest initial
FISAccept normal
FISRej ect normal
FISReport normal

FISCancel UpdateContract normal
FISCancel UpdateA ccept normal
FISCancel Contracts normal

FISCancel ContractsAccept | normal

Note 3.— The states defined for the LI module are the following:
a) LI-IDLE,

b) LI-START-I (initiator of the D-START req),
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C) LI-START-R (receptor of the D-START ind),
d) LI-DIALOGUE, and
€ LI-END-I (initiator of the D-END req).
2453.12.1 On initiation, the LI module shall bein the LI-IDLE state.
2453122  Onreceipt of arequest to send an APDU, the FISLI module shall determinethe APDU type
based on the Table 2.4.5-4.
2453123  When requested by a DC or UC module to send an initial APDU to the peer ASE, then
2.45.3.12.3.1 IfintheLI|-IDLE state, the LI module shall:
a) invoke the D-START request primitive with the following parameters:
1) the ICAO Facility Designation provided by the DC or UC module as the
CalledPeer|d parameter,
2) the QualityOf Service parameter composed as follows:
)] the Routing Class based on the value of the
ClassOfCommunicationService parameter if provided by the DC
or UC module,
i) the Application Service Priority as definedin 2.4.6.2.2.1, and
iii) the RER as defined in 2.4.6.2.2.2, and
3) the APDU as UserData parameter, and
b) enter the LI-START-I state.
2.45.3.12.3.2 IfintheLI-DIALOGUE state, the LI module shall:
a) invokethe D-DATA request primitive with the APDU as User Data parameter, and
b) remain in the LI-DIALOGUE state.
2453124  When requested by a DC or UC module to send anormal APDU to the peer ASE, then
2.453.12.4.1 If inthe LI-DIALOGUE state, the LI module shall:

a) invokethe D-DATA request primitive with the APDU as UserData parameter, and

b) remain in the LI-DIALOGUE state.
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2.453.12.4.2 Ifinthe LI-START-R state, the LI module shall:
a) invoke the D-START response primitive with the following parameters:
1) the abstract value “accepted” as Result parameter, and
2) the APDU as th&serData parameter, and
b) enter the LI-DIALOGUE state.
2.4.5.3.125 When requested by the AB module to send a D-ABORT request, then
2.45.3.12.5.1 The LI module shall:

a) if a dialogue exists, invoke the D-ABORT request primitive with the APDU as
UserData parameter and the value supplied by the AB modul®raginator
parameter, and

b) enter the LI-IDLE state.

2.4.5.3.12.6 Upon receipt of a D-START indication with fdserData parameter containing a
FISDownlinkAPDU [FISRequest] APDU and the D-STARDSPriority parameter has the abstract value
“Aeronautical Information Service messages” and the D-STARE Residual Error Rate parameter has
the abstract value “low” and the D-STARIDSRouting Class parameter identifies the traffic category “Air
Traffic Service Communications (ATSC)” and the D-STARAlling Peer Id parameter is a valid 24 bit

address, then :
2.4.5.3.12.6.1 Ifinthe kIDLE state, the LI gpund module shall:

a) pass the APDU to the DC module if the APDU contaitesrandContract APDU-
element,

b) pass the APDU to the UC module if the APDU containgaateContract APDU-
element, and

c) enter the LI-START-R state.

2.4.5.3.12.7 Upon receipt of a D-START confirmation witReault parameter containing the abstract
value “accepted” and withldser Data parameter containing a FISUplinkAPDU [FISAccept] or [FISReject]
APDU, then

2.45.3.12.7.1 Ifinthe LI-START-I state, the LI air module shall:
a) identify the module from th€ontractNumber parameter of the received APDU,
b) pass the APDU to the relevant DC or UC module, and

c) enter the LI-DIALOGUE state.
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2453128  Upon receipt of aD-START confirmation with the RejectSour ce parameter containing the
abstract value “DS provider”, then:

2.45.3.12.8.1 Ifinthe LI-START-I state, the LI module shall:

a) request the AB module to abort with reason “cannot establish contact with the
peer”, and

b) enter the LI-IDLE state.

2.4.5.3.12.9 Upon receipt of a D-START confirmation with RegectSource parameter containing the
abstract value “DS user”, then:

2.45.3.12.9.1 Ifinthe LI-START-I state, the LI module shall:
a) request the AB module to abort with the reason “contact refused by the peer”, and
b) enter the LI-IDLE state.

2.4.5.3.12.10 Upon receipt of a D-DATA indication witbser Data parameter containing a valid APDU
(i.e. any APDU except [FISAbort] APDU), then

2.45.3.12.10.1 If in the LI-DIALOGUE or LI-END-| state, the LI module shall:
a) identify the module:

1) the DC module if the [FISRequest] APDU containsdamandContract
APDU-element,

2) the UC module if the [FISRequest] APDU containsupdateContract
APDU-element,

3) the DC or UC module based on @mntractNumber APDU-element of the
received APDU, if the APDU is one of the following: [FISAccept],
[FISReject], [FISCancelUpdateContract], [FISCancelUpdateAccept] or
[FISReport], or

4) the CL module if the APDU is [FISCancelContracts] or
[FISCancelContractsAccept],

b) if the APDU is not a [FISCancelUpdateContract] APDU, pass the APDU to that
module,

c) if the APDU is a [FISCancelUpdateContract] APDU, then:
1) if the FIS-air-user has not initiated a global cancellation (FIS-cancel-
contracts) for the type of FIS contracts identified in the APDU-element

FISCancelUpdateData, pass the APDU to that module, or

2) otherwise, discard the APDU, and
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d) remain in the same state.
2.45.3.12.11 Upon receipt of a D-END indication, then

2.45.3.12.11.1 IfintheLI-DIALOGUE stateand if thereisno FIS contract in place, the L1 ground module
shall:

a) invoke the D-END response primitive with the abstract value “accepteldiésat
parameter, and

b) enter the LI-IDLE state.

2.4.5.3.12.12 Uponreceipt of a D-END confirmation wiReault parameter containing the abstract value
“accepted”, then

2.45.3.12.12.1 If in the LI-END-I state, the LI air module shall:
a) stop the t-LI-1 timer, and
b) enter the LI-IDLE state.

2.4.5.3.12.13 Uponreceipt of a D-END confirmation wikeault parameter containing the abstract value
“rejected”, then:

2.45.3.12.13.1 If in the LI-END-I state, the LI air module shall:
a) stop the t-LI-1 timer,
b) request the AB module to abort with reason “dialogue-end-not-supported”, and
c) remain in the LI-END-I state.
2.4.5.3.12.14 Upon receipt of a D-ABORT indication withltleer Data parameter, the LI module shall:
a) stop the t-LI-1 timer, if set,
b) forward the primitive to the AB Module, and
c) enter the LI-IDLE state.
2.4.5.3.12.15 Upon receipt of a D-P-ABORT indication, the LI module shall:
a) stop the t-LI-1 timer, if set,
b) forward the primitive to the AB module, and

c) enter the LI-IDLE state.
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2.4.5.3.12.16 Upon receipt of an indication that the t-inactivity timer has expired, then
2.45.3.12.16.1 If in LI-DIALOGUE state, the LI air module shall:
a) start the timer t-L1-1,
b) invoke the D-END request, and
C) enter the LI-END-I state.
2.4.5.3.12.17 Upon receipt of anindication that the t-L1-1 timer has expired, then
2.45.3.12.17.1 If in LI-END-| state, the LI air module shall:
a) request the AB module to abort with the reason “timer expiration”, and
b) remain in the LI-END-I state.
2.4.5.4 Exception Handling
24541 Unrecoverable Internal Error
245411 Recommendation.— When any module has an unrecoverable system error, the module
should:
a) request the AB module to abort with reason “unrecoverable internal error”, and
b) remains in its current state.
24542 Protocol Error
245421 When the LI module detects that the UserDataparameter of a dialogue service indication

or confirmation does not contain an APDU and the service is not D-END, the L1 module shall:

245422

a) request the AB module to abort with the reason “protocol error”, and
b) remain in its current state.

Upon receipt of a Dialogue service primitive for which there are no instructionin 2.4.5.3 (i.e.

the primitive was not expected, or was expected under other conditions or with other parameter values), the
LI module shall:

a) request the AB module to abort with the reason “protocol error”, and

b) remains in its current state.
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24543 Sequence Error

245431 When an APDU is passed to any module except the L1 and the HI modul es for which there
are no instructionsin 2.4.5.3 (i.e. the PDU has arrived out of sequence), that module shall:

a) request the AB module to abort with the reason “sequence error”, and
b) remains in its current state.
24.5.4.4 Decoding Error

245441 When the LI module fails to decode an APDU, the LI module shall:

a) request the AB module to abort with the reason “decoding error”, and
b) remain in its current state.
2.45.45 Invalid FIS Contract Number

245451 When the LI module detects thabetractNumber APDU-element in the decoded APDU
is invalid (i.e. theContractNumber APDU-element in a non initial APDU is not already in use or the
ContractNumber APDU-element in an initial APDU is already in use), the LI module shall:

a) request the AB module to abort with the reason “invalid contract number”, and
b) remain in its current state.
2.4.5.4.6 D-START Indication Quality of Service Parameter Not As Expected

245.46.1 When the LI module detects thaQhalityOfService parameter of a D-START indication
primitive does not contain the abstract value “Aeronautical Information Service messages” as application
service priority or does not contain the abstract value “low” as RER or does not identify the traffic category
“Air Traffic Service Service Communications (ATSC)”", the LI module shall:

a) request the AB module to abort with the reason “invalid QOS parameter”, and

b) remain in its current state.

2455 State Tables

24551 Priority
245511 If the state tables for the modules of the FIS-air-ASE and the FIS-ground-ASE.shown below
conflict with textual statements made elsewhere in this document, the textual statements shall take

precedence.

Note 1.— The following notation conventions apply for the following state tables :
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a) Module Sates are identified as follows : <module name>-<location(A/G)>-
<state>.
b) Events between a source module and a recipient module areidentified as shown in

the following figure:

Note 2.— In the following state tables, the statement “cannot occur” means that if the implementation
conforms to the SARPSs, it is impossible for this event to occur. If the event does occur, this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE aborts with the
error “unrecoverable internal error”.

Note 3.— In the following state tables, the statement “not permitted” means that the implementation must
prevent this event from occurring through some local means. If the event does occur this implies that there
is an error in the implementation. If such a situation is detected, it is suggested that the ASE performs a local
rejection of the request rather than aborting the dialogue.

Note 4.— As the HI Module provides the ASE-users with a straightforward pass-through service to the DC,
UC, CL and AB Modules, state tables related to the HI Modules are not described. FIS-xxx request and
response primitives are mapped onto DC-xxx, UC-xxx, CL-xxx or AB-xxx request and response primitives;
DC-xxx, UC-xxx, CL-xxx or AB-xxx indication and confirmation primitives are mapped onto FIS-xxx
indication and confirmation primitives, with the following exception: when AB-user-abort indication or AB-
provider-abort indication are received by the HI Module from the AB Module, the corresponding FIS-user-
abort indication or FIS-provider-abort indication is only generated to the FIS-user when the FIS-user is
active.
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Figure 2.4.5-20. Functional Model for FIS ASE State Tables
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Table2.4.5-5/a. Air FISDC Module State Table

State = DC-A-IDLE DC-A-PENDING DC-A-ACTIVE
(Initial State)

Event |

Primitive Requests and Responses from FIS HI module

DC-demand-contract req LI-Send-Initial not permitted not permitted
[FISRequest-
DemandContract] APDU

Start t-DC-1, t-DC-2
=>DC-A-PENDING

FIS APDUSs from LI module

[FISReport] APDU cannot occur AB-abort (“sequence | stop t-DC-2
error”) if last FIScontract
=>DC-A-IDLE start t-INACTIVITY
DC-report ind
=>DC-A-IDLE
[FISAccept-accept] APDU canot occur stop t-DC-1, t-DC-2 AB-abort (“sequence error”)
if last FISContract start| =*DC-A-IDLE
t-INACTIVITY
DC-demand-contract
cnf
=>DC-A-IDLE
[FISAccept-positive cannot occur stop t-DC-1 AB-abort (“sequence error”)
acknowledgement ] APDU DC-demand-contract | -*DC-A-IDLE
cnf
=>DC-A-ACTIVE
[FISReject] APDU cannot occur stop t-DC-1, t-DC-2 | AB-abort (“sequence error”)
if last FIScontract start | *DC-A-IDLE
t-INACTIVITY
DC-demand-contract
cnf
-DC-A-IDLE

Requests from AB module

DC-stop-operation =>DC-A-IDLE stop t-DC-1, t-DC-2 stop t-DC-2
=>DC-A-IDLE -»DC-A-IDLE
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Table2.4.5-5/b. Air FISDC Module State Table

State = DC-A-IDLE DC-A-PENDING DC-A-ACTIVE
Event | (Initial State)
Timer expiration
t-DC-2 cannot occur cannot occur AB-abort (“timer
expiration”)
=>DC-A-IDLE
t-DC-1 cannot occur Stop t-DC-2 cannot occur
AB-abort (“timer
expiration”)
=>DC-A-IDLE
Table2.4.5-6. Ground FISDC Module State Table
State — DC-G-IDLE DC-G-PENDING DC-G-ACTIVE
(Initial State)
Event |

Primitive Requests and Responses from HI Module

DC-demand-contract rsp (accepte

d) not permitted

LI-Send-Normal
[FISAccept-accept] APDU
=>DC-G-IDLE

not permitted

DC-demand-contract rsp (rejected

not permitted

LI-Send-Normal
[[FISReject] APDU
=>DC-G-IDLE

not permitted

DC-demand-contract rsp (positive
acknowledgement)

not permitted

LI-Send-Normal
[FISAccept-positive-ack]
APDU
=>DC-G-ACTIVE

not permitted

DC-report req

not permitted

not permitted

LI-Send-Normal
[FISReport] APDU
=>DC-G-IDLE

APDU from LI Module

[FISRequest-DemandContract]

DC-demand-contract ind

AB-abort (“sequence

AB-abort (“sequence

APDU ->DC-G-PENDING error”) error”)
=»DC-G-IDLE =»DC-G-IDLE

APDU from AB Module

DC-stop-operation =>DC-G-IDLE =>DC-G-IDLE =>DC-G-IDLE




APDU

[FISAccept-positive
acknowledgement]
APDU

cannot occur

UC-update-contract
cnf
=UC-A-ACTIVE

stop t-UC-1
UC-update-contract
cnf
=>UC-A-ACTIVE

error”)
=>UC-A-IDLE

AB-abort (“sequence
error”)
=>UC-A-IDLE
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Table2.4.5-7/a. Air FISUC Module State Table
State = UC-A-IDLE UC-A-PENDING UC-A-ACTIVE UC-A-CANCEL
Event | (Initial State)
Primitive Requests and Responses from Hl
UC-update-contract req | LI-Send-Initial [FIS- not permitted not permitted not permitted
Request-Update
Contract] APDU
Start t-UC-1, t-UC-2
=>UC-A-PENDING
UC-cancel-update- not permitted if dialogue not if set, stop t-UC-2 not permitted
contract req established LI-Send-Normal
not permitted [FISCancelUpdate
dse Contract] APDU
stop t-UC-1, t-UC-2 start t-UC-3
LI-Send-Normal =>UC-A-CANCEL
[FISCancelUpdate
Contract] APDU
start T-UC-3
CANCELFROM
PENDING = TRUE
=>UC-A-CANCEL
FIS uplink PDUs from L1
[ FISAccept-accept] cannot occur stop t-UC-1, t-UC-2 AB-abort (“sequence| If CANCELFROM

PENDING = TRUE
stop t-UC-1, t-UC-2
CANCELFROM
PENDING = FALSE
=>UC-A-CANCEL

If CANCELFROM
PENDING = TRUE
stop t-UC-1, t-UC-2
CANCELFROM
PENDING = FALSE
=>UC-A-CANCEL
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Table2.4.5-7/b. Air FISUC Module State Table

State = UC-A-IDLE UC-A-PENDING UC-A-ACTIVE UC-A-CANCEL
Event | (Initial State)
cannot occur stop t-UC-1, t-UC-2 AB-abort (“sequence | If CANCELFROM

[FISReject] APDU

if last FIScontract
gtart t-INACTIVITY

UC-update-contract

cnf

=>UC-A-IDLE

error”)
=>UC-A-IDLE

PENDING = TRUE
stop t-UC-1, t-UC-2
CANCELFROM
PENDING = FALSE
UC-cancel-update-
contract cnf
=>UC-A-IDLE

else

AB-abort
(“sequence error”)

=>UC-A-IDLE

[FISReport] APDU

cannot occur

AB-abort (“sequencd
error”)
=>UC-A-IDLE

If set, stop t-UC-2
UC-report ind
=UC-A-ACTIVE

If CANCELFROM
PENDING = FALSE
=>UC-A-CANCEL
else

AB-abort
(“sequence error”)

=>UC-A-IDLE

[FISCancelUpdateCont
ract] APDU

cannot occur

UC-cancel-update-
contract ind
LI-Send-Normal
[FISCancelUpdate
Accept] APDU
if last FIS Contract

start t-inactivity

If set, stop t-UC-2
UC-cancel-update-
contract ind
LI-Send-Normal
[FISCancelUpdate
Accept] APDU

if last FIS Contract

/* collision */
LI-Send-Normal
[FISCancelUpdateAca
ept] APDU
=>UC-A-CANCEL

->UC-A-IDLE start t-inactivity
->UC-A-IDLE
[FISCancelUpdateAccqg cannot occur AB-abort (“sequence | AB-abort (“sequence | stop t-UC-3
pt] APDU error”) error”) UC-cancel-update-
->UC-A-IDLE =>UC-A-IDLE contract cnf
if last FIS Contract
start t-inactivity
->UC-A-IDLE
Request from AB module
UC-stop-operation =>UC-A-IDLE stop t-UC-1, t-UC-2 stop t-UC-2 =->UC-A-IDLE
->UC-A-IDLE ->UC-A-IDLE
Timer Expiration
t-UC-1 cannot occur Stop t-UC-2 cannot occur cannot occur
AB-abort (“timer
expiration”)
->UC-A-IDLE
t-Uc-2 cannot occur cannot occur AB-abort (“timer cannot occur

expiration”)
=>UC-A-IDLE
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State = UC-A-IDLE UC-A-PENDING UC-A-ACTIVE UC-A-CANCEL

Event | (Initial State)

t-UC-3 cannot occur cannot occur cannot occur AB-abort (“timer
expiration”)
=>UC-A-IDLE

Table 2.4.5-8/a. Ground FISUC Module State Table
State = UC-G-IDLE UC-G-PENDING UC-G-ACTIVE UC-G-CANCEL
(Initial State)
Event |

Primitive Requests and Responses from HlI

UC-update-contract
rsp (accepted)

not permitted

LI-Send-Normal
[FISAccept-accept]
APDU
=UC-G-ACTIVE

not permitted

not permitted

UC-update-contract
rsp (rejected)

not permitted

LI-Send-Normal
[FISReject] APDU
=->UC-G-IDLE

not permitted

not permitted

UC-update-contract
rsp (processing)

not permitted

LI-Send-Normal
[FISAccept-
processing] APDU
=UC-G-ACTIVE

not permitted

not permitted

UC-report req

not permitted

not permitted

LI-Send-Normal
[FISReport] APDU
=>UC-G-ACTIVE

not permitted

UC-cancel-update-
contract req

not permitted

LI-Send-Normal
[FISCancelUpdate
Contract] APDU
start t-UC-3
=>UC-G-CANCEL

LI-Send-Normal
[FISCancelUpdate
Contract] APDU
start t-UC-3

=>UC-G-CANCEL

not permitted
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Table2.4.5-8/b. Ground FISUC Module State Table

State =

Event |

UC-G-IDLE
(Initial State)

UC-G-PENDING

UC-G-ACTIVE

UC-G-CANCEL

FIS downlink PDUs from LI

[FISCancelUpdateCd
ntract] APDU

contract ind
LI-Send-Normal
[FISCancelUpdate
Accept] APDU

-» UC-G-IDLE

contract ind
LI-Send-Normal
[FISCancelUpdate
Accept] APDU

-» UC-G-IDLE

[FISRequest- UC-update-contract AB-abort (“protocol | AB-abort (“protocol AB-abort (“protocol

UpdateContract | ind error”) error”) error”)

APDU =>UC-G-PENDING =» UC-G-IDLE => UC-G-IDLE =» UC-G-IDLE
cannot occur UC-cancel-update- | UC-cancel-update- [* collision */

LI-Send-Normal
[FISCancelUpdate
Accept] APDU

=» UC-G-CANCEL

[FISCancelUpdateAc| cannot occur AB-abort (“protocol | AB-abort (“protocol stop t-UC-3
cept] APDU error”) error”) FIS-cancel-update-
= UC-G-IDLE = UC-G-IDLE contract cnf
=>UC-G-IDLE
Request from AB module
UC-stop-operation =» UC-G-IDLE =» UC-G-IDLE =» UC-G-IDLE =» UC-G-IDLE

Timer Expiration

t-UC-3

cannot occur

cannot occur

cannot occur

AB-abort (“timer
expiration”)
=» UC-G-IDLE




11-504 Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN)
Table2.4.5-9/a. Air and ground FISLI Modules State Table
State = LI-IDLE LI-START-I LI-DIALOGUE LI-START-R LI-END-I
(Initial State) (air L)
Event |
Primitive Reguests and Responses from DC, UC or AB Module
LI-Send-Initial D-START req not permitted D-DATA req not permitted not permitted
(APDU) - LI-START- | /* only air-
initiated */
LI-Send-Normal not permitted not permitted D-DATA req D-START rsp not permitted
(APDU) - LI-
DIALOGUE
Primitive Reguests from AB Module
AB_D-ABORT req if dialog exists if dialog exists if dialog exists if dialog exists if dialog exists
D-ABORT req D-ABORT req D-ABORT req D-ABORT req | D-ABORT req
=> LI-IDLE = LI-IDLE => LI-IDLE = LI-IDLE => LI-IDLE
Timer Expiration
t-LI-1 cannot occur cannot occur cannot occur cannot occur
(arLl) AB-abort
(“timer
expiration”)
=» LI-END-I
t-INACTIVITY cannot occur cannot occur start t-LI-1 cannot occur cannot occur
(air LI) D-END req

=> LI-END-I
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(result=rejectedtran

contact with the

Table2.4.5-9/b. Air and ground FISLI Modules State Table

State = LI-IDLE LI-START-I LI-DIALOGUE LI-START-R LI-END-I
(Initial State) (air L)

Event |

Diaogue Service primitives from DSP

D-START ind Pass APDU cannot occur cannot occur cannot occur cannot occur
= LI-START-R

D-START cnf cannot occur Pass APDU cannot occur cannot occur cannot occur

positive =->LI-

(result=accepted) DIALOGUE

D-START cnf cannot occur AB-abort cannot occur cannot occur cannot occur

negative (“cannot establish

(result=rejectedtran
sient & source=DS
user)

by the peer”)
= LI-IDLE

sient & source=DS peer”)

provider) - LI-IDLE

D-START cnf cannot occur AB-abort cannot occur cannot occur cannot occur
negative (“contact refused

=» LI-DLE

else

AB-abort (“protocol
error”)

= LI-DIALOGUE

D-DATA ind cannot occur cannot occur Pass APDU cannot occur Pass APDU
D-END ind cannot occur cannot occur if no FIS contract| cannot occur cannot occur
(ground LI) D-END rsp positive

D-END cnf positive | cannot occur cannot occur cannot occur cannot occur stop t-LI-1
(air LI) - LI-IDLE
D-END cnf cannot occur cannot occur cannot occur cannot occur stop t-LI-1
negative AB-abort
(air LI) (“dialogue end
not supported”)
- LI-END-I
D-ABORT ind cannot occur AB_D-ABORT | AB_D-ABORT ind | AB_D-ABORT | stop t-LI-1
ind =» LI-IDLE ind AB_D-ABORT
- LI-IDLE -> LI-IDLE ind
- LI-IDLE
D-P-ABORT ind cannot occur AB_D-P-ABORT AB_D-P-ABORT AB_D-P- stop t-LI-1
ind ind ABORT ind AB_D-P-
- LI-DLE - LI-DLE - LI-DLE ABORT ind

= LI-DLE
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Table2.4.5-10. Air and Ground FIS AB Modules State Table

AB module state = AB-IDLE

Event |

Primitive Requests from DC and UC Module

AB-abort (reason) UC-stop-operation (all FIS services)
DC-stop-operation

AB-provider-abort ind (reason)

AB-D-ABORT req (“provider " [ FISAbort] APDU)

Primitive Indications and APDUs from LI Module

AB_D-P-ABORT ind UC-stop-operation (all FIS services)
(reason) DC-stop-operation (all FIS services)
AB-provider-abort ind (reason)

AB_D-ABORT ind UC-stop-operation (all FIS services)
(« provider »,APDU) DC-stop-operation (all FIS services)
AB-provider-abort ind (APDU.AbortReason)

AB_D-ABORT ind UC-stop-operation (all FIS services)
(« user ») DC-stop-operation (all FIS services)
AB-user-abort ind ()

Primitive Requests from HI Module

AB-user-abort req UC-stop-operation (all FIS services)
DC-stop-operation (all FIS services)
AB-D-ABORT req (« user »)




Air-ground applications

11-507

Table2.4.5-11. Air FISCL Module State Table

CL module state =

Event |

CL-IDLE

Primitive Request from the FIS HI module

CL-cancel-contracts req
(types of FIS service)

if UC or DC exist with these types of FIS service
UC-stop-operation (type of FIS service)
DC-stop-operation (type of FIS service)
LI-Send-Normal [FISCancel Contracts] APDU
start t-CL-1

APDUs from LI Module

[FISCancel ContractsAc

stop t-CL-1
CL-cancel-contracts cnf

cep t] APDU if last FIS Contract, start t-inactivity
Timer Expiration
t-CL-1 AB-abort (« timer expiration »)

Table2.4.5-12. Ground FISCL Module State Table

CL module state>

Event |

CL-IDLE

APDUs from LI Module

[FISCancelContracts]
APDU

UC-stop-operation (type of FIS service)
DC-stop-operation (type of FIS service)
CL-cancel-contracts ind

LI-Send-Normal [FISCancelContractsAccept] APDU
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2.4.6 COMMUNICATION REQUIREMENTS
2.4.6.1 Encoding Rules

24.6.1.1 TheFISapplication shall use PER asdefined in ISO/IEC 8825-2, using the Basic Unaligned
variant to encode/decode the ASN.1 message structure and content specified in 2.4.4.

2.4.6.2 Dialogue Service Requirements
24.6.2.1 Primitives Requirements
24.6.2.1.1 Where dialogue service primitives, that is D-START, D-END, D-ABORT, D-P-ABORT,
and D-DATA aredescribed asbeinginvoked in 2.4.5, the FIS-ground-A SE and the FI S-air-A SE shall exhibit
external behavior consistent with the dial ogue service, asdescribed in 4.2, having been implemented and its
primitives invoked.

24.6.2.2 Quality Of Service Requirements

24.6.22.1 The application service priority for ATIS shall have the abstract value of “Aeronautical
Information Service messages”.

2.4.6.2.2.2 The Residual Error Rate (RER) Quality Of Service parameter of the D-START request shall
be set to the abstract value of “low”.

2.4.6.2.2.3 The FIS-ASE shall map the FIS-service Class of Communication Service abstract value to
the ATSC routing class abstract value part of the D-STARAlity Of Service parameter as presented in
Table 4.2.6-1.

Table4.2.6-1. Mapping between Class of Communication and Routing Class Abstract Values

Class of Communication Abstract Value Routing Class Abstract Value

A Traffic follows Class A ATSC route(s)
Traffic follows Class B ATSC route(s)
Traffic follows Class C ATSC route(s)
Traffic follows Class D ATSC route(s)
Traffic follows Class E ATSC route(s)
Traffic follows Class F ATSC route(s)
Traffic follows Class G ATSC route(s)
Traffic follows Class H ATSC route(s)

IT(O|MmMO(O|®m

Note.— ATSC values are defined in 1.3.
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24.7 FISUSER REQUIREMENTS
2.4.7.1 Introduction
Note.— Requirements imposed on FIS-users interfacing with the FIS-ASEs are presented in 2.4.7.
2.4.7.2 General
24721 General Reguirements
Note 1.— When a FIS-air-user invokes FIS-demand-contract request or FIS-update-contract request and
requires a particular class of communication service, it sets the ClassOfCommunicationService parameter

to be the class of communication service it requires.

Note 2.— When a FIS-air-user invokes FIS-demand-contract request or FIS-update-contract request and
does not provide the ClassOfCommunicationService parameter, this indicates no routing preference.

Note 3.— When a FIS-air-user specifies the ClassOfCommunicationService parameter and there is a FIS
contract in place, the ClassOfCommunicationService parameter is ignored.

24.7.2.2 Response Time Requirements

24.7.2.2.1 Recommendation.— Uponreceipt of a FI S ASE serviceindicationthat requiresaresponse,
the FIS-user should invoke the FIS- ASE service response within 1 second.

24.7.2.3 Error Handling Requirements
24.7.23.1 If a FIS-user has an unrecoverable system error it shall:

a) cease the operation of all contracts with peer systems which are affected by the
error, and

b) for each affected peer system, invoke FIS-user-abort request.

24.7.23.2 If aFIS-user receivesaFlS-provider-abort indication or aFIS-user-abort indication, it shall
cease operation of all FIS contracts with the peer system to which the indication is related.

24.7.2.4 Miscellaneous Air and Ground FIS Systems Reguirements

24.7.2.4.1 With the exception of the FI S-user-abort and FI S-provider-abort, the FI S-user shall respond
to FIS-ASE serviceindications and confirmationsfrom the FIS-ASE in the order in which they arereceived.

24.7.25 Miscellaneous Ground FIS System Requirements

24.7.25.1 The FIS-ground-user shall be capable of detecting that the content of the FIS request is not
valid or that the requested FIS information is not available.

24.7.25.2 TheFIS-ground-user shall be capabl e of detecting that it can not continueto provide updates
of the requested FIS information.
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24.7.25.3 TheFIS-ground-user shall be ableto support multiple concurrent FIS contractswith agiven
aircraft.

24.7.2.6 ATIS Service Requirements

24.7.2.6.1 If only thearrival ATIS or only the departure ATISisrequested, and if the FIS-ground-user
only providescombined ATIS, the FIS-ground-user shall send combined ATISwith a’combined’ indication.

24.7.2.6.2 If both arrival and departure ATIS are requested, the FIS-ground-user shall:

a) send a combined ATIS with a ‘combined’ indication, if the combined ATIS is
available, or

b) send an arrival ATISand adeparture ATISif both information are avail able but the
combined ATISis not available, or

C) send theavailable ATISwith anindication that the other isnot available, if only one
isavailable.

24.7.2.6.3 Recommendation.— The ATISfields should be presented in the following order:
a) Airport identification,
b) Departure or arrival indicator,
C) ATIS Code,
d) Time of Observation, if present,
€ Approach Type, if present,
f) Runways In Use,
0) RunwayArresting System, if present,
h) RunwaySurfaceConditions, if present,
)] RunwayBraking Action, if present,
)] Holding Delay, if present,
K) Transition Level, if present,
)] Other Operational Information, if present,
m) Surface Wind,

n  Visbility,



Air-ground applications 11-511

0) RVR, if present,
p) Present Weather,

q) Cloud Sy and Cover,

r Air Temperature,

9) Dew Point Temperature,

t) Altimeter Setting,

u) Sgnificant Met Information,

V) Trend Type of Landing Forecast, if present, and
w) Soecific ATIS Instruction, if present.
2.4.7.3 Establishment And Operation Of a FIS Demand Contract

Note 1.— When a FIS-air-user regas to establish a FIS demand contract with a FIS-ground-user it
invokes FIS-demand-contract request.

Note 2.— Only the FIS-air-user is capable of initiating the FIS-demand-contract service.

Note 3.— If the FIS-air-user uses a value for the FISContractNumber parameter already in use, the FIS
Demand Contract request will be rejected.

Note 4.— If the FIS-air-user invokes a second FIS-demand-contract request before the very first request
(either a FIS-demand-contract or a FIS-update-contract request) has been confirmed, the FIS-demand-
contract will be rejected.

24.73.1 The FIS-ground-user shall use the value received in the FISContractNumbeparameter of
the FIS-demand-contract indication for the FISContractNumbeparameter of any ground-initiated request
or response related to that FIS demand contract.

24.73.2 The same type of FIS information (i.e. “ATIS” for version 1 of the FIS-ASES) shall be
identified by the FIS-air-user and FIS-ground-user when invoking the FIS-demand-contract request and
response primitives.

2.4.7.3.3 Upon receipt of a FIS-demand-contract indication, when the FIS-ground-user is able to
accept the contract in full, then:

2.4.7.3.3.1 If the FIS-ground-user is not able to send the FIS report within the response time specified
in 2.4.7.2.2., it shall:

a) invoke the FIS-demand-contract response witliRésalt parameter set to abstract
value “positive acknowledgment”, and
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b) invoke the FIS-report request later.

24.73.3.2 Recommendation.—f the FIS-ground-user is not able to send the FISreport within the
responsetime, it should invoke the FI1S-demand-contract response within the response time and then invoke
the FIS-report request within 10 seconds.

24.7.3.3.3 If the FIS-ground-user is able to send the FIS report within the response time specified in
2.4.7.2.2., it shal invoke the FIS-demand-contract response with the following parameters:

a) the Result parameter set to the abstract value “accepted”, and
b) the FIS report in thEISInformation parameter.
2.4.7.3.4 Upon receipt of a FIS-demand-contract indication, if the FIS-ground-user cannot comply

with the demand contract request, it shall reject the contract by invoking a FIS-demand-contract response
with the following parameters:

a) the abstract value “rejected” Besult parameter, and

b) one of the following abstract values “cannot comply”, “FIS service not available”,
“error detected in the FIS request” or “undefined”Raj&ctReason parameter.

2.4.7.3.5 The FIS-air-user shall be allowed to reuse the valud 8€antractNumber used in a FIS-
demand-contract request for a new FIS contract:

a) upon receipt of a FIS-demand-contract confirmation witResult parameter
containing the abstract value “rejected” or “accepted”,

b) upon receipt of a FIS-report indication, a FIS-user-abort indication or a FIS-
provider-abort indication, or

c) after invocation of a FIS-user-abort request.
2.4.7.4 Establishment and Operation of a FIS Update Contract

Note 1.— When an FIS-air-user requires to establish a FIS update contract with an FIS-ground-user it
invokes the FIS-update-contract request.

Note 2.— Only the FIS-air-user is capable of initiating the FIS-update-contact service.

Note 3.— If the FIS-air-user uses a value for the FISContractNumber parameter already in use, the FIS
Update Contract request will be rejected.

Note 4.— If the FIS-air-user invokes a second FIS-update-contract request before the very first request
(either a FIS-demand-contract or a Fifpdate-contract request) has been confirmed, theuptiate-
contract will be rejected.
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24.74.1 The FIS-ground-user shall use the value received in the FI SContractNumber parameter of

the FIS-update-contract indication for the FISContractNumber parameter of any ground-initiated request or

response related to that FIS update contract.

24.74.2 The same type of FIS information (i.e. “ATIS” for version 1 of the FIS-ASESs) shall be
identified by the FIS-air-user and FIS-ground-user when invoking the FIS-update-contract request and
response primitives.

2.4.7.4.3 Upon receipt of a FIS-update-contract indication, if the FIS-ground-user is able to accept the
contract in full then:

247431 If the FIS-ground-user is not able to sendithe FIS-report within the rgmnse time
specified in 2.4.7.2.2., it shall:

a) invoke the FIS-update-contract response withRbmilt parameter set to the
abstract value “positive acknowledgment”, and

b) invoke the FIS-report request later.
2.4.7.4.3.2 Recommendation.— If the FIS-ground-user is not able to send the FISreport within the
response time, it should invoke the FI S-update-contract response within the response time and then invoke

the FIS-report request within 10 seconds.

2.4.7.4.3.3 If the FIS-ground-user is able to send the FIS-report report within the response time specified
in 2.4.7.2.2., it shall invoke the FIS-update-contract response with the following parameters:

a) theResult parameter set to the abstract value “accepted”, and
b) the FIS report in thEISInformation parameter.

247434 If the FIS-ground-user does not support the update-contract function but the requested FIS
report is available, it shall invoke the FIS-update-contract response with the following parameters:

a) theResult parameter set to the abstract value “rejected”,

b) theRejectReason parameter set to the abstract value “update contract function not
supported by the FIS-ground-user”, and

c) the FIS report in thElSnformation parameter.
24.7.4.4 Upon receipt of a FIS-update-contract indication, if the FIS-ground-user cannot comply with
the update contract request, it shall reject the contract by invoking a FIS-update-contract response with the
following parameters:

a) the abstract value “rejected” Besult parameter, and

b) one of the following abstract values “cannot comply”, “FIS service not available”,
“error detected in the FIS request” or “undefined”Raj&ctReason parameter.
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24.745 The FIS-ground-user shall invoke the FIS-report request each time the FIS information
requested in the FIS-update-contract indication is updated until such time as the contract is canceled or
aborted.

24.7.4.6 The FIS-air-user shall be allowed to reuse the value of aFl SContractNumber used inaFIS-
update-contract request for anew FIS contract:

a) upon receipt of a FIS-update-contract confirmation with a Result parameter
containing the abstract value “rejected”,

b) upon receipt of a FIS-user-abort indication or a FIS-provider-abort indication,

c) upon receipt of a FIS-cancepdate confirmation or a FIS-cancel-contracts
confirmation,

d) upon receipt of a FIS-cancel-update indication, or
e) after invocation of a FIS-user-abort request.
2.4.7.5 Air And Ground Cancdllation Of a Single FI S Update Contract
Note 1.— There is no provision for the cancellation of a single FIS demand contract.

Note 2.— Both FIS-air-user and FIS-ground-user are capable of initiating the FIS-cancel-update-contract
service.

Note 3.— When invoking the FIS-cancel-update-contract request, if the FIS-air-user does not provide in the
FISContractNumber parameter a value identifying an active FIS update contract, the request is rejected.

Note 4.— If the FIS-air-user invokes a FIS-cancel-update-contract request before the very first request
(either a FIS-demand-contract or a FIS-update-contract-request) has been confirmed, the FIS-cancel-
update-contract request will be rejected.

24.75.1 Upon receipt of a FIS-cancel-update-contract indication, the FIS-user shall cancel the FIS
update contract identified by the FISContractNumbeparameter.

2.4.7.6 Air cancellation of FIS contracts of the sametype
Note 1.— Only the FIS-air-user is capable of initiating the FIS-cancel-contracts service.
Note 2.— If the FIS-air-user invokes a FIS-cancel-contracts request before the very first request (either a
FIS-demand-contract or a FIS-update-contract-request) has been confirmed, the FIS-cancel-contracts
request will be rejected.
24.7.6.1 WhentheFI S-ground-user receivesaF| S-cancel -contractsindication, it shall cancel any FIS

demand contract and FIS update contract for thetype(s) identified intheindication (e.g. ATIS) inforcewith
that aircraft.
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2.4.7.7 FISuser-abort
Note 1.— Both FIS-air-user and FIS-ground-user are capable of initiating the FIS-user-abort service.
Note 2.— If an active FIS-user requires to stop brutally any activity of the current FIS-ASE with the peer
FIS-ASE with a possible loss of FIS messages currently in transit in the communication system, it invokes

the FIS-user-abort request.

Note 3.— After the FIS-user-abort request is invoked, the FIS-user is no more considered by the FIS-AE as
an active user.

2.4.7.8 Parameter Value, Unit, Range and Resolution

24.78.1 A FIS-user shall interpret variable unit, range and resolution as defined in 2.4.4.
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2.4.8 SUBSETTING RULES
2.4.8.1 General
Note.— 2.4.8 specifies conformance requirements which all implementations of the FIS protocol obey.

24.8.1.1 An implementation of either the FIS ground based service or the FIS air based service
claiming conformance to 2.4 shall support the FIS protocol features as shown in the tables below.

Note.— The ‘statuzolumn indicates the level of support required for conformance to the FIS-ASE protocol
described in this part. The values are as follows:

a) ‘M > mandatory support isrequired,

b) ‘O’  optional support is permitted for conformance to the FIS protocol,

C) ‘N/A ’ theitemisnot applicable, and

d) ‘C.n’ theitemisconditional where nisthe number whichidentifiesthe condition

which isapplicable.

Table2.4.8-1. FIS Protocol Versions I mplemented

Status |Associated Predicate

Versonl |M none

Table 2.4.8-2. FIS Protocol Options

Status Associated Predicate
FIS-air-ASE C1l FIS/air
FIS-ground-ASE Cl1 FIS/ground
FIS Update Contract Function  [if (FIS/ground) O else N/A FIS-user/UC
supported by the FIS-ground-
user
FIS Update Contract supported |if (FIS/air) O, else N/A UC-FU
by the FIS-air-ASE

C.1: aconforming implementation will support one and only one of these two options.
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Table 2.4.8-3/a. FI S-air-ASE conformant configurations

List of Predicates Functionality Description
FISair a FIS-air-ASE supporting the FIS demand contract (core
functions)
[l FIS/air + UC-FU a FIS-air-ASE supporting core functions and the FIS update
contract

Note.— A FIS air system may or may not support the cancel contracts feature.

Table 2.4.8-3/b. FIS-ground-ASE conformant configurations

List of Predicates Functionality Description

FIS/ground a FIS-ground-A SE fully supporting the FIS demand contract and
functionality for receiving and indicating that the FIS Update
Contract is not supported

[l FIS/ground + FIS- a FIS-ground-ASE fully supporting both types of FIS contract
user/UC
Note.— A FIS ground system must support the cancel contracts feature.




