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EXECUTIVE SUMMARY

This document presents consolidated European Operational Requirements for the introduction
of Air/Ground Data Communications for Air Traffic Management (ATM) in the ECAC area as can
be anticipated in the near term (2000-2005 time period) and assuming that the Aeronautical
Telecommunications Network will be progressively made available. These Operational
Requirements constitute Recommended Practices for aviation authorities, airspace users and
service providers in establishing ATM Data Communications services in their airspace.

The Operational Requirements are composed of:
1. General Requirements, providing overall system and procedures requirements and

2. Service Descriptions which describe sets of Air Traffic Management related transactions, both
system supported and manual, which have a clearly defined operational goal.

The Services defined in this document are grouped into three main categories:

1. Controller Pilot Data Link Communications (CPDLC) : a means of communication between
Controller and Aircrew, using data link for Air Traffic Control communications.

2. Automated Downlink of Airborne Parameters (ADAP) : a means of providing aircraft status
and Aircrew preferences information to Controllers and ground systems using air/ground data
communications.

3. Data Link Flight Information Services (D-FIS) : a means of providing flight information (e.g.
ATIS and meteorological information) to Aircrew using air/ground data communications.

The Service descriptions are structured according to a standard template describing inter alia:
Scope and Objectives, Expected Benefits, Anticipated Constraints and Human Factors, Service
Operational Context, a comparison of current Operating Methods without data link and the
proposed operating method with Data Link, detailed step by step description of the data link
operating method including procedures and abnormal modes, Quality of Service, detailed
definition of the information exchanges and supporting diagrams.

The Services are compliant with the guidance material contained in the “ICAO Manual of Air
Traffic Services (ATS) Data Link Applications”, where applicable, deviations from the ICAO
Manual are specifically stated.

The service definitions contained in this document express requirements for procedures, quality of
service, performance, timers and information exchanges which have been partly validated through
initial trials and safety analysis but require further validation through a full end to end safety
assessment, trials and actual operations prior to fully operational implementation.

As Air/ground data communications for ATM is a recent development and a very complex system
involving interaction from end to end of humans and systems, many operational and technical
guestions need to be answered before contemplating full operations. Implementation on the basis
of this document has to be considered as a step towards gaining experience in progressing to an
operational system, validating and/or updating the requirements as a result. The results of
validation exercises, trials and practical experience will be taken into account to review the present
material.

Edition 1.0 Released Issue Page 2
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Section 1 : Introduction
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1. Document Purpose

The purpose of this document is to provide the detailed EATCHIP Phase Il air/ground data
communications operational requirements. The contents of the document will therefore define:

the baseline operational requirements for EATCHIP Phase Il technical work (e.g.
development of the communications system infrastructure);

the consolidated EUROCONTROL Member States and Aviation Organisations
operational requirements input to International Civil Aviation Conference (ICAO)
groups in particular the Automatic Dependent Surveillance Panel (ADSP).

This document is a deliverable of the Specialist Task 05 (ST05) of the EATCHIP Air Traffic
Management (ATM) Operational Requirements (OPR) Domain, Executive Task (ET) 1. The
primary objective of STO5 is production of operational requirements for air/ground data link
services, as a first step in developing and progressing EATCHIP Phase Ill A/G data
communications.

2. Document Scope

This document presents consolidated European Operational Requirements for the introduction
of Air/Ground Data Communications for Air Traffic Management (ATM) in the ECAC area as
can be anticipated in the near term (2000-2005 time period) and assuming that the
Aeronautical Telecommunications Network will be progressively made available.

The Requirements contained in this document are compliant with the guidance material
contained in the “ICAO Manual of Air Traffic Services (ATS) Data Link Applications”, where
applicable, deviations from the ICAO Manual are specifically stated.

The current and transitional operational and functional environment for the services specified in
this document are described in the Operational Concept Document for EATCHIP Phase III.

3. Document Applicability

This document contains Recommended Practices for ECAC Member states intending to
provide ATM air/ground data communications services.

Therefore, within this document:

The word “shall” denotes a mandatory requirement when implementing these
recommended practices.

The word “should” denotes a preferred requirement.
The word “may” denotes an option.

The word “will” denotes a statement of intent.

4. Definition of Terms

Brief definitions for the key terms used in the document, as well as expansion for all acronyms,
are held at Appendix A. However, one term requires definition for full understanding of the
scope of the document.

The term “Service” in the context of this document refers to:

“a set of Air Traffic Management related transactions, both system supported and
manual, which have a clearly defined operational goal and begin and end on an
operational event.”

Section 1 (Introduction) Page 2 of 9 Released Issue Edition 1.0
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5. Dependencies with other EATCHIP activities

EUROCONTROL's Air/Ground Data link activities are an essential part of the EATCHIP Work
Programme (EWP). The activities fall into two categories:

those concerned with EATCHIP Phase llI;

those concerned with Future Concepts (FCO) and the European Air Traffic
Management System (EATMS).

The first of these categories, EATCHIP Phase lll, is the focus of the A/G data link material in
this document. EATCHIP Phase IIl covers the development of various ATM functionality which
begun in 1995, and will continue untii FCO/EATMS implementation is underway in
approximately 2005.

Division DED/2 oversees development of the EATCHIP Phase Ill concept and ATM operational
requirements and design, to include A/G data communications, through the Operational
Requirements and Data Processing Team (ODT).

Division DED/6 oversees development of the EATCHIP Phase Il technical communications
infrastructure, to include A/G data link, through the Communications Team (COMT).

Division DED/3 oversees development of the EATCHIP Phase Il technical surveillance
infrastructure, through the Surveillance Team (SURT).

FCO covers the development of various ATM functionality, to include A/G data link, that will be
undergoing implementation in a significant number of EATCHIP participating States by the year
2005. EUROCONTROL Division DED/1 oversees development of the EATMS concept,
requirements, and technical infrastructure, through the FCO Team (FCOT).

6. Relationship with Specifications and Standards

The operational requirements defined in this document could be progressed through the
EATCHIP programme into EUROCONTROL functional specifications and standards, if
appropriate. This will be done in close co-ordination with ICAO (International Civil Aviation
Conference), and only those matters which are not covered in the ICAO material may be
published as EUROCONTROL Standards. In some cases, EUROCONTROL Standards may be
published as an interim measure while standardisation material is progressed within the ICAO
groups.

Where applicable, this document complies with the “ICAO Manual of Air Traffic Services Data
Link Applications” produced by the ICAO Automated Dependent Surveillance (ADS) Panel
(ADSP) and with the ICAO Standards and Recommended Practices (SARPSs) prepared by the
ICAO ATN Panel (ATNP). As a result some of the requirements specified in this document may
therefore not be applicable to non-ICAO ATN SARPS compliant environments. Significant
parts of this document were used as input to the “ICAO Manual of Air Traffic Services Data
Link Applications” in order that consolidated European requirements are covered in the global
standards. Discussions at the ADSP also permitted to mature the present document through
feedback from world wide experience.

Explanatory material has been included to identify the cases where this document proposes
modifications to the functionality described in the ICAO Manual of Air Traffic Services Data
Link Applications.

Standardisation activities conducted within other groups such as the European Organisation for
Civil Aviation Equipment (EUROCAE), the Airlines Electronic Engineering Committee (AEEC),
Aeronautical Radio Incorporated (ARINC), Radio Technical Commission for Aeronautics
(RTCA) and relevant ICAO bodies are monitored.

Edition 1.0 Released Issue Section 1 (Introduction) Page 3 of 9
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7. Requirements Validation

The service definitions contained in this document express requirements for procedures, quality
of service, performance, timers and information exchanges which have been partly validated
through initial trials and safety analysis but require further validation through a full end to end
safety assessment, trials and actual operations.

Air/ground data communications for ATM is a recent occurrence and a very complex system
involving interaction from end to end of humans and systems, therefore many operational and
technical questions need to be answered before contemplating full operations.

Implementation on the basis of this document has to be considered towards gaining experience
in progressing to an operational system, validating and/or updating the requirements as a

result.

The results of validation exercises, trials and practical experience will be taken into account to

review the present material.

Regulatory authorities will apply the appropriate regulatory approval process to which this

document will provide input.

8. Overview of the Document
8.1. Document Contents
Section Section Title Section Contents
1 Introduction Purpose and Scope of the document.
Relationship with other activities.
Overview of the document.
2 Context for the Operations | Operational context.
of Air/Ground Data Expected benefits
Communications Services P '
in Europe Operational principles.
3 General Requirements General requirements.
Legal considerations.
4,5,6,7, Controller-Pilot Data Link Controller Pilot Data Link Communications
8,9 Communications (CPDLC) | (CPDLC) is a means of communication between
Controller and Aircrew, using data link for Air
Traffic Control communications.
The electronic messages that can be exchanged
between Aircrew and Controllers have been
grouped in specific operational Services. These
services are described in subsection 8.2 below.
10, 11 Automated Downlink of Automated Downlink of Airborne Parameters
Airborne Parameters (ADAP) is a means of providing aircraft status
(ADAP) and Aircrew preferences information to
Controllers and ground systems using air/ground
data communications.
One ADAP service is fully described in this
edition of the document in section 11: the
Controller Access Parameters (CAP).

Section 1 (Introduction) Page 4 of 9
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Section Section Title Section Contents
12,13 Data Link Flight Information | Data Link Flight Information Services (D-FIS) is a
Services (D-FIS) means of providing flight information (e.g. ATIS
and meteorological information) to Aircrew using
air/ground data communications.
Two D-FIS services are described in this edition
of the document in sections 12 and 13.
Appendix Appendix Title Appendix Contents

A Glossary and Abbreviations | Contains a definition of the main terms used
throughout the document as well as the
explanation of all acronyms used.

B Service Description The description of all data link services in this

Template document follows a standard template that is fully
described in this annex.

C Bibliography List of the main reference documents and
information material used in the preparation of
this document.

D Message Sequence This appendix contains diagrams that depict the

Matrices possible message sequences for the air/ground
data communications services defined in this
document.

Annex Annex Title Annex Contents

1 Future ODIAC Work This Annex contains information material on
services that are not part of ODIAC's current
mandate but have already been discussed due
to their potential for early development. These
will be part of ODIAC’s future work.

2 ATN Implementation Issues | This Annex contains additional explanations for
the implementation of the services if applied
under the CNS/ATM-1 infrastructure.

8.2. Data Link Services Overview

In order to provide an operationally oriented description of the use of data communications for
Air Traffic Services, the definitions and treatment of the electronic messages that can be
exchanged between aircraft/Aircrew and Air Traffic Service Units/Controllers have been
grouped in operational Services.

These services describe a set of actions and a set of data link messages which have a clearly
defined operational goal and which begin and end on an operational event.

The data link services developed in this document are:

Edition 1.0
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Service Name

Service Overview

CPDLC Services

ATC
Communications
Management
Service (ACM)

When a flight is about to be transferred from one sector/Air Traffic
Services Unit (ATSU) to another sector/ATSU, the Aircrew is instructed
to change to the voice channel of the next sector/ATSU to take control
of the flight.

The ACM Service provides automated assistance to the Aircrew and
current and next Controllers for conducting this transfer of ATC
communications. The ACM Service encompasses the transfer of all
Controller/Aircrew communications, both the voice channel and the new
data communications channel used to accomplish the ACM Service.

Clearances and
Information
Communications
Service (CIC)

This service describes aircraft/Controlling ATSU (C-ATSU) air-ground
data communication message exchange and procedures for operations
within the European region for the following:

Aircrew’s reports and clearance requests;

Controller’s delivery of clearances, instructions and notifications to
aircraft;

Support and system messages.

The service description states the exchanges that could be conducted
via data communications, the rules for the combination of voice and
data link communications and abnormal mode requirements and
procedures.

Departure
Clearance Service
(DCL)

A flight due to depart from an airfield must first obtain departure
information and clearance from the Controlling Air Traffic Services Unit
(C-ATSU). The Departure Clearance (DCL) Service provides automated
assistance for requesting and delivering departure information and
clearance, with the objective of reducing Aircrew and Controller
workload and diminishing clearance delivery delays.

Downstream
Clearances
Service (DSC)

Aircrew, in specific instances, need to obtain clearances or information
from ATSUs which may be responsible for control of the aircraft in the
future, but are not yet in control of it. Such ‘downstream’ clearances and
information are often provided through ground/ground co-ordination, but
are also obtained via direct contact with the ‘Downstream’ ATSU (D-
ATSU) in certain circumstances (e.g., when ground/ground
communications are unavailable or inefficient, due to the size of the
airspace, due to the complexity of the route structure, or due to
meteorological conditions).

The Downstream Clearance (DSC) Service provides assistance for
requesting and obtaining D-ATSU clearances or information, using
air/ground data link.

ADAP Service

Controller Access
Parameters
Service (CAP)

This data link service aims at enhancing the ATC surveillance and the
availability of aircraft parameters to the Controller by extracting and
downlinking data from the airborne system.

The service is foreseen to be primarily used in continental airspace,
both in en-route and terminal areas.

Section 1 (Introduction) Page 6 of 9
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Service Name

Service Overview

D-FIS Services

Data Link
Operational
Terminal
Information
Service (D-OTIS)

The D- OTIS service provides automated assistance in requesting and
delivering compiled meteorological and operational flight information
derived from ATIS, METAR and NOTAMs / SNOWTAMSs, specifically
relevant to the departure, approach and landing flight phases.

Data Link Runway
Visual Range (D-
RVR)

The D-RVR service provides automated assistance in requesting and
delivering the Instantaneous Runway Visual Range (RVR) to the
Aircrew.

The following services are not yet finalised and will be subject to a further edition of this

document:

Service Name

Service Overview

Data Link Service providing access to all data link services (logon), which will
Initiation enable the other services. A detailed description of this service can be
Capability found in the ICAO Manual of Air Traffic Services Data Link Applications.
(DLIC)

Flight Plan This service permits the ground system to check that flight data in the
Consistency FDPS correspond to actual flight plan data from the aircraft. This service
Service should take place automatically at logon.

(FLIPCY)

Dynamic Route
Availability
Service (DYNAV)

This service provides automated assistance for the proposal of alternative
routes to Aircrew as they become available (e.g. when military areas
become free to civil use). This service could take place automatically
after FLIPCY.

Pilot
Preferences
Downlink
Service (PPD)

This service permits the downlink of pilot preferences to the ground
system for display to Controllers. These preferences relate to flight
parameters having operational implications for ATC and not requiring
Controller response.

System Access
Parameters
Service (SAP)

This service aims at downlinking aircraft parameters to be used by
several ground functions. SAP is an automatic system-to system service,
without Aircrew or Controller involvement.

SIGMET Service

Automated This service aims at downlinking aircraft data for surveillance and other
Dependent purposes (e.g. conformance monitoring, trajectory prediction) to be
Surveillance developed for use in European continental airspace.

(ADS)

Data Link This service provides automated assistance in requesting and delivering

the Significant Meteorological Information (SIGMET) to the Aircrew.

Note: Draft versions for some of the services to be introduced in a future edition of this
document are provided in Annex 1.

Edition 1.0
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8.3. DataLink Services and their Relationships
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a service.

data link service under

describes the function of the
development. e

service.

data link service defined in this
ORD. indicates the services enabled by

function performed by the
service.
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8.4. Template for the Detailed Service Description

The description of all data link services in this document follows a standard template that is
fully described at annex B. The table below provides and overview of the main template
subsections:

Subsection Name

Subsection Contents

Scope and Objective

Contains a brief description of what the Service provides from
an operational perspective.

Expected Benefits,
Anticipated Constraints, and
Associated Human Factors

Provides a non-exhaustive list of the benefits expected from
implementation of the Service, the associated constraints and
the human factors aspects considered essential for its safe
and coherent operation.

Service Operational Context

Describes the environment and constraints of current non-
data link services and some additional constraints applicable
to the data link service in the European airspace.

Overview of Operating
Methods with and without
Data Link

Provides a comparison between the way the controller,
Aircrew, or support systems perform the Service in a non-
data link environment and the proposed operating method
using data link.

Information Exchange
Diagram

Provides a graphical representation of the information flows
interchanged via the data link in order to implement the
service operating method.

Detailed Service Operating
Method

Provides a detailed description of the proposed operating
method with the data link service.

Time Sequence Diagram

lllustrates the information flows in chronological order for the
standard execution of a Dialogue within the Service.

Quality Of Service
Requirements

Specifies the Quality of Service (i.e. transfer times, priorities,
urgency and security) requirements of the service.

Information Exchanges

Provides the full definition of each information flows and
messages required by the service.

Event Sequence Diagram

Depicts an overview of the normal and abnormal sequence of
events within a service.
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Section 2 : Context for the Operations of Air/Ground Data Communications
Services in Europe

Table of Contents

1. EXPECTED OPERATIONAL BENEFITS ... ettt e e e e 2
2. OPERATIONAL CONS ST RAINT S .ttt e et et e e ens 3
3. AIR-GROUND DATA LINK OPERATIONAL PRINCIPLES......coo e 4
B I I o 1017 N X @] =1 4
3.2 CONTROLLER/AIRCREW COMMUNICATIONS ©.tuittttnteteentessessesassssesesnsssssssessssassssesrerasenresnrenns 4
3.3 IMPROVED AUTOMATION ..t utttttttttettaseaeeaetet s sasea s ea e s e s eaessea s ea e ea s e st st st easeaseasenstststrenrensens 5
3.4 ENHANCED AND ADVANCED SURVEILLANCE ...ituittitiattnttetetetstaseassassststssssens e enssssnsssstsenseneens 5
3.5 DELIVERY OF FLIGHT INFORMATION SERVICES VIA DATA LINK 4 1evtiuitienitetetsesseneeneensenssnssnsnseneenens 5
4, GUIDELINES FOR THE DEVELOPMENT OF ATM AIR/GROUND DATA

COMMUNI I C A TIONS e e ettt r et e et e b e e e e e s e st et et eaeenens 6
5. USE OF DATA LINK SERVICES PER FLIGHT PHASE ..o 7

Edition 1.0 Released Issue Section 2 (Context) Page 1 of 7



Operational Requirements for ATM Air/Ground Data Communications Services OPR.ET1.ST05.1000-ORD-01-00

1. Expected Operational Benefits

The overall operational aim of the introduction of ATM air/ground data communications is to
enhance ATM in accordance with the ECAC objectives, whilst permitting a transition from
existing, voice-only procedures to mixed voice and data link procedures towards an integrated
air and ground ATM system.

The specific operational goals of implementing data link services are as listed in the following
tables.

Note: The benefits listed in the following table complement and detail the expected benefits
identified in the Operational Concept Document (OCD) for EATCHIP Phase IlI.

TO IMPROVE SAFETY BY:

reducing the risk of Controller/Aircrew misunderstandings.
providing Controller/Aircrew with more accurate data.
providing an alternative means of communication.
reducing the risk of failures in the transfer of data.
reducing congestion on voice channels.

providing a visual copy of ATC messages.

TO IMPROVE ATM EFFICIENCY BY:

increasing Controller and Aircrew productivity.

reducing the voice communications workload.

enabling automation.

providing precise and concise exchanges between Aircrew and Controllers.
optimising task distribution in ATC sectors and in the cockpit.

reducing Controller-to-Controller co-ordination.

optimising Controller/Aircrew interactions.

improving cost/efficiency.

providing Aircrew and Controllers with information otherwise unavailable (e.g.
Advanced notification of Aircrew preferences to Planning Controllers).
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2. Operational Constraints

The successful introduction of Air Traffic Management air/ground data communications will
only be achieved by correctly addressing the following constraints:

The use of data communications to replace, or to supplement, routine voice
communications introduces significant differences to the operating practices of both Aircrew
and Controllers. The operational benefits from the introduction of these services can only be
realised by ensuring a full appreciation of the factors that affect human performance in
complex dynamic systems.

Data link interfaces could be more complex to use than the simple voice communication
interfaces (microphone, headphone or loudspeaker) which allow the completion of routine or
sequential tasks (either visual or manual) whilst listening to or answering the radio.

The use of data link equipment will require specific additional training of human operators.

Controllers and Aircrew will have to adjust to a dual voice/data link communication
environment with mixed procedures.

Data link may not provide the operational flexibility of ATC voice communications which
make use of standard phraseology, non-standard phraseology, language and context, as
appropriate. Voice is the most natural means of human communication.

Extensive use of data link communications in ATC will result in more silent environment.
Unless alternative technical means of compensation with a high degree of efficiency are
implemented, this may cause a loss of situational awareness for both Aircrew and
Controller:

this may make the use of data link communications unsuitable for tactical situations,
busy phases of flight and terminal area operations.

this may also have adverse effects on the co-ordination and working methods of
human operators.

Air/Ground data link communications are asynchronous and this will affect Controller and
Aircrew operating procedures.

Data link will change workload distribution and this needs to be evaluated.

The ATC systems will have to accommodate a mixed (data link-equipped/non-equipped)
aircraft population.

Data link systems and procedures, both in the air and on the ground will have to be
harmonised to allow operations without major technical and operational constraints
regardless of region, type of aircraft or operator.

A multiplication and succession of various versions of data link communications systems
will increase complexity and cost for the users.

All components of a data link system will have to be subject to approval and certification
processes by the appropriate regulatory bodies.
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3. Air-Ground Data Link Operational Principles

3.1 Human Factors

The data link services described in is document are based on the principle that Aircrew and
Controllers are the primary decision making components of the ATM. Automation should then
follow a human-centred approach following the basic principles identified in the ICAO Circular
249-AN/149.

PRINCIPLES OF HUMAN-CENTRED AUTOMATION

The Human bears the ultimate responsibility for the safety of the aviation system.
Therefore:

- The human must be in command.
- To command effectively, the human must be involved.
- To be involved, the human must be informed.
Functions must be automated only if there is a good reason for doing so.
- The human must be able to monitor the automated system.
- Automated systems must, therefore, be predictable.
- Automated systems must be able to monitor the human operator.
Each element of the system must have the knowledge of the others’ intent.

- Automation must be designed to be simple to learn and operate.

3.2 Controller/Aircrew Communications

The basic principles in which the Controller/Aircrew Communications services contained in this
document are based are:

Data communications will not substitute but supplement and support voice communications.

Data link is expected to play an important role for transmission of routine exchanges, in
order to achieve a substantial gain in voice channel availability. Such exchanges, while not
directly related to safety or separation-related actions in tactical or strategic traffic
situations, do require a substantial percentage of voice channel occupancy and of executive
Controller workload.

It is expected that data communications will not normally be used for transmission of urgent
or safety critical messages in tactical traffic situations. At the discretion of both Controllers
and Aircrew and subject to defined operational procedures, data link would become a back-
up safety channel in the event of failure or blockage of the R/T frequency.

Data link procedures shall be consistent with voice procedures.

Operational ATC data link messages should be consistent with voice phraseology standards
and in accordance with relevant ICAO documents.

Data link will permit to downlink from aircraft to ATC actual flight parameters and Aircrew
preferences (e.g. top-of-descent, alternate aerodrome, preferred flight level,...), thus
providing useful information to Controllers for planning tasks, while preventing the need to
continuously intervene in the voice channel in request of such information.
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3.3 Improved Automation

Automated functions performed by the system on the basis of air/ground data communications
will increase the communication capacity and the efficiency of the system and enable to realise
the full benefits that data communications can provide; a typical example is the possibility for
the Aircrew to automatically load the FMS with route data provided by ATC without having to
input all the waypoints manually. The system should provide automated assistance to the
Controller, so as to present automatic default options for Controller approval and transmission
to aircraft (e.g. responses to requests, warnings, time outs, priorities, etc.).

The following specific functions are potential candidates for either full or partial automation:
frequency change, SSR code transmission, Standard Arrival Routes (STAR) notification,
Required time of Arrival notification, Delay notification, Radar identification notification, Flight
Plan consistency check (FLIPCY), Dynamic Route availability (DYNAV).

Meteorological information items could be automatically transmitted to concerned aircraft
without need for Controller intervention, e.g. reports on significant meteorological phenomena
such as turbulence, icing, hail, jetstreams, etc.

3.4 Enhanced and Advanced Surveillance

The surveillance function in European continental airspace meets the EATCHIP requirements
in most areas by means of the radar. Automatic Dependant Surveillance (ADS) addressed
and/or broadcast can provide added surveillance capabilities to the Controllers and basic
surveillance in oceanic areas, as well as in areas where radar coverage is not available or
adequate.

Within radar-covered continental airspace, the surveillance function can be further enhanced
through downlinking from the aircraft to the ground system of flight parameters such as start-of-
turn, end-of-turn, vertical speed, horizontal speed (IAS/Mach Number), indicated heading,
intent data, etc., which will provide Controllers with data otherwise unavailable.

Airborne devices will permit to provide Aircrew with enhanced situational awareness and allow
a more co-operative ATM between Controllers and Aircrew.

3.5 Delivery of Flight Information Services via data link

Aircrew will have access on request to aeronautical information of interest to flights, such as
weather reports and forecasts, notice to airmen (NOTAM), Automatic Terminal Information
Service (ATIS) and Instantaneous Runway Visual Range readouts. Additionally Controllers are
discharged of delivering such information to Aircrew via voice, thus contributing at the same
time to off-loading the R/T channel.

Data link technology will also permit contract requests, whereby Aircrew will be able to receive
onboard all possible updates to requested aeronautical information during a given period of
time, as specified in the contract request. Moreover, these benefits will become available
without the geographical constraints of current voice VHF transmissions (e.g. ATIS, VOLMET),
which are only accessible within a certain range from the broadcasting antenna.

Data link will permit the downlinking from aircraft of flight reported meteorological conditions,
such as wind direction and speed, air temperature and pressure, significant met., etc., which
will contribute to improve aeronautical meteorological reports and forecast and improve
Controllers and Aircrew environmental awareness.
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4, Guidelines for the Development of ATM Air/Ground Data
Communications

Direct contact between engineers and operational staff is essential. In order to
maximise effectiveness, practising air traffic Controllers and Aircrew must be directly
involved in the design, set-up, participation, and further evaluation and validation of
data link systems development. Involvement must remain in effect throughout the
development programme.

This procedure is a productive method of achieving effective results in a relatively
short period of time, and offers the following advantages over other alternatives:

User acceptance

User acceptance of the operational system will be high, ensuring rapid and cost-effective
application of the implemented technology.

User defined

The system is defined by the users, which ensures its suitability to operational needs.
Risk reduction

The risks for misconceptions are reduced, and system design errors are minimised.
User Motivation

The users of the new system are motivated because they realise they are being listened to.
They can see that they are influencing the design of their system, and they understand why
certain design, implementation, and performance decisions have been taken.

User Input

The operational experience and professional creativity of the users are captured at an early
stage, greatly enhancing the functions being developed. Current users understand
prevailing operational problems, and how best to overcome those.

Safety

The user vision on safety aspects, based on professional experience, is taken into account
as an inherent part of the overall application of the functions.

Pragmatic approach

The users are careful about technological over-engineering. They are capable of deciding
how to use the tools put at their disposal in an optimum way.

Human factors

The users have the knowledge and experience to determine how to merge the human factor
aspects and the technology in a safe and efficient manner, in particular for using and
mastering automation.
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5. Use of Data Link Services per Flight Phase

The diagram below is intended to illustrate the normal sequence of use of data link services in relation to flight phases, ATM phases and units involved.

Planned Da Day of Request Parameter
Flight Pri();r o )(,eration Sta?rt-u Take-Off Cruise Level from Landing
Data P P Destination
Flight
Events
ATM Strategic | Pre-Tactical | Tactical | Ground Climb-Out En-Route Arrival .
A . . Post-Arrival
Phase Planning | Planning Planning : Movement
\ %
-
sun=
\,\ 2
~J
Profile > e —>
"""""""" AN e 7 S
i IFPS APP
Units and iy IFPs APP ACC(s) ACC(s) TWR
Faciliti CFMU CFMU CFMU ACC(s)
acilities ACC IFPS APP
mvolved ATMFMPs | EMPs IFPS IFPS FMPs
nvolv
olve AMCs FMPS FMPs
Units and Next ACC(s) | Next ACC(s) Next ACC(s) TWR Airfield services
Facilities FMPs FMPs FMPs CFMU CFMU CFMU Airfield services CFMU
CFMU ATM FMPs
Informed FMPs IFPS
. -D-FIS -ACM -ACM -ACM -ACM -ACM
Data link -cic -cic -cic -cic -cic
Services -DCL -CAP -CAP -CAP
-D-FIS -D-FIS -D-FIS -D-FIS
-DSC -DSC -DSC
-PPD
-PPD -PPD -PPD - FLIPCY
- FLIPCY - FLIPCY - FLIPCY -SAP
- DYNAV - DYNAV - DYNAV
-SAP -SAP

Note: Services under development are shown in italics

Edition 1.0 Released Issue Section 2 (Context) Page 7 of 7



Operational Requirements for ATM Air/Ground Data Communications Services OPR.ET1.ST05.1000-ORD-01-00

Section 3 : General Requirements
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1. Functional Requirements

This section contains general functional requirements to be supported by the data link system
(i.e. the system that provides the air/ground data communications Services to Aircrew and
Controllers). The data link system is considered to be composed of three subsystems: the
ground end system, the aircraft end system and the communications system.

[FR 1]

The data link system shall support the exchange of ATM messages to all suitably equipped
aircraft receiving air traffic services.

[FR 2]

The data link system shall support the exchange of data between ground and aircraft systems
in all airspace types.

[FR 3]

The data link system shall support the technical and operational procedures described for the
European ICAOQ region, as contained in this Operational Requirements Document.

[FR 4]

Aircrew shall be provided with information on the surrounding traffic using the appropriate
technology (e.g. CDTI).

[FR 5]

Ground end systems supporting the delivery of flight information services shall not deny access
from aircraft end systems.

[FR 6]

The data link system shall support distress and emergency functions. This includes a covert
capability to deal with acts of unlawful interference.

[FR 7]
Operational compatibility shall be maintained for all new data link services.

[FR 8]

The data link system should be capable to accommodate the data exchanges for the predicted
2015 air traffic.

[FR 9]

The data link system shall provide the capability to unambiguously identify and validate the
source and destination end systems for each message transmitted through it.

[FR 10]

The data link end-systems shall have the capability to notify the originator when a transmitted
message has not successfully reached its addressee, or has not been responded by the latter
within a defined time frame.

[FR 11]

The data link system shall ensure correct addressing of messages.

[FR 12]

A common time reference source shall be used for the synchronisation of the data link end
systems.

[FR 13]
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The data link system shall support syntax and credibility checks.

[FR 14]

The data link system shall reject invalid or corrupted data and allow notification of data to users
and data recording.

[FR 15]

The data link system should provide the users with the capability to manually select available
data communications medium when required by operational circumstances (or Quality of
Service).

[FR 16]

In the event of link abortion or system shutdown, the ground and the airborne systems should
support retention of messages.

[FR 17]

ATM data link services will depend on the end-to-end performance and quality of the entire
chain of components contributing to a data link system, from the ground to the aircraft via the
communication networks. An end-to-end approach must therefore apply at every level of
design, manufacture, test, installation, certification, operation and maintenance of a data link
system.

[FR 18]

The data link system shall adjust to changes in communication media (notably, VHF, Mode-S
and Satellite) depending on technical availability.

[FR 19]

The data link system shall provide automatic error checking of user-composed, system-
generated, and received messages, as well as informative error messages.

[FR 20]

Downlinked selected aircraft parameters (e.g. auto flight system panel settings and FMS target
values) should not be used in integrated co-operative ATM applications and in safety critical
systems without establishing their absolute validity and their relevance to the intended flight
profile of the aircraft prior to their transmissions.

[FR 21]

The implementation of ATM applications and of safety critical systems using downlinked
selected aircraft parameters should not result in the requirement to fly aircraft coupled to the
autoflight system or specific modes at all time. Therefore the use of selected aircraft
parameters should only be considered as a means to provide non essential enhancements to
the normal operation of the above applications and systems.
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2. Operational and Procedural Requirements

2.1. DataLink Procedures

2.1.1. General principles

[OPR 1]

Direct Aircrew/Controller voice communications shall always be available when air/ground data
communications are used for Air Traffic Management (ATM).

[OPR 2]

Controllers and Aircrew shall use Data Link in conjunction with voice communications in
accordance with the service descriptions contained in this document.

[OPR 3]

The procedures for use of air/ground data link communications shall be uniform and
standardised in the European ICAO region in compliance with the applicable ICAO procedures.
[OPR 4]

The data link services available in every region or at ATSU shall be published in the relevant
Aeronautical Information Publication.

[OPR 5]

Data link communications shall be based on the world-wide standard message sets, codes and
abbreviations as contained in the relevant ICAO documents.

[OPR 6]

The display of messages by end systems shall be unambiguous and shall be in accordance
with their message intent as described in the relevant ICAO documents.

[OPR 7]

In order to enable optimum use of automation, minimise error and avoid confusion, Aircrew and
Controllers are expected to use free text only when no suitable standard message is available,
and to limit it to the essential minimum.

2.1.2. Data Link Notification

[OPR 8]

On initiation and in the event of any subsequent change Aircrew and Controllers shall be able
to identify the data link services available to them and any relevant restriction on their use (e.qg.
longer than usual message transfer delays).

[OPR 9]

The Aircrew shall be able to access the data authority status for each CPDLC connected
ATSUs. The data authority status of an ATSU can be: Current Data Authority, Next Data
Authority or Downstream Data Authority.

[OPR 10]

The Aircrew shall be able to access the identity of all connected ATSUs and the services they
are performing.
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2.1.3. Normal Operating Modes and Procedures

[OPR 11]

Regardless of the number of ATSUs with which an aircraft maintains data link contact, only the
Current Data Authority and the Downstream Data Authority shall be able to issue clearances.

[OPR 12]

Downstream Data Authority clearances shall be in accordance with Downstream Clearance
procedures published in AlIPs.

[OPR 13]

The establishment of data link for ATS purposes shall only be aircraft initiated. Once the link
has been established, the initiation of a specific service or message may be either ground or air
initiated.

[OPR 14]

An explicit Aircrew action shall be required to acknowledge a clearance or instruction and to
transmit a clearance request.

[OPR 15]

Execution of a clearance received via data link may begin as soon as the clearance is received
by the Aircrew.

[OPR 16]

For each received, valid CPDLC data link message, the ground and the airborne systems shall
transmit a Logical Acknowledgement (LACK) to indicate that the message has been
successfully received and is operationally acceptable for further processing and eventual
display.

[OPR 17]

Aircrew shall have the ability to discontinue one or more Air Traffic Services provided via data
link during any phase of flight. Relevant ATSUs shall be informed of all Aircrew initiated service
termination.

[OPR 18]

ATSUs shall have the ability to discontinue one or more Air Traffic Services provided via data
link at any time. Involved Aircrew shall be informed of all ATSU initiated service termination.

2.1.4. Abnormal Modes and Procedures

[OPR 19]

When a required operational response is not successfully received, the message initiator shall
be responsible for querying the state of the response via an appropriate medium.

[OPR 20]

When indication is provided to end-users that a data link message has not been received, the
originator shall revert to voice communications when required by service descriptions.

[OPR 21]
Aircrew and Controllers shall be informed of any degradation of the Quality of Service for the
data link services they are using. Quality of Service parameters and their required levels are

specified in service descriptions.

[OPR 22]
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Scheduled Data Link Communications Services unavailability shall be advised by NOTAM

[OPR 23]

In the event of an aircraft end system failure, Aircrew shall inform ATS using voice
communications.

[OPR 24]

Clear and Unambiguous procedures for reversion to voice in abnormal situations shall be
published in relevant documentation.

[OPR 25]

Appropriate phraseology shall be used to attract the attention of the end users when shifting
unexpectedly from data link to voice contact. This phraseology should ensure the
authentication of the originator of the voice message.

2.1.5. Mixed Data/Voice Environment Procedures

[OPR 26]

In the dual media communications environment, data link procedures shall be compatible and
consistent with voice procedures.

[OPR 27]

Voice shall be the primary controller/pilot communication channel for non-routine or flight/time
critical messages.

[OPR 28]

When a controller or pilot communicates via voice, the response should be via voice.

[OPR 29]

Controllers shall not be required to transmit a message via voice to an Aircrew if they are
aware that the Aircrew has already received the message via data link.

[OPR 30]

Existing procedures for maintaining a continuous listening watch on the active voice frequency
shall be maintained when using air/ground data link.

[OPR 31]

Instructions and acknowledgements given via voice shall have precedence over instructions
and acknowledgements given via data link, except in the case of suspected unauthorised
intrusion on the voice channel.

[OPR 32]

In the case of suspected unauthorised intrusion on the voice channel, the appropriate
authentication procedures via data link shall be executed if possible.
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3. Human Factors Reguirements

3.1. Situational Awareness

[HFR 1]

Technical means of maintaining or improving situational awareness for Controllers and Aircrew
shall be implemented to compensate for any potential loss of the party line effect.

3.2. Impact on Aircrew/Controller Workload

[HFR 2]

The use of data link communications will have an effect on the working procedures of both
Aircrew and Controllers. Therefore, the effect of data link on operations shall be carefully
studied before deciding to what extent voice will be replaced by data link, in order to prevent
adverse consequences.

[HFR 3]

The use of data link equipment should not increase significantly the amount of head-down time
and key-stroking, in particular within the cockpit. Any possible increase in head-down time in
the cockpit or at the sector suite shall not provoke any disruption, breakdown in operating
procedures or incompatibility with working methods essential to other functions and duties of
Controllers and Aircrew.

[HFR 4]

The introduction of A/G data communications shall ensure that the total workload is not
increased.

[HFR 5]

The use of different data link media shall not add additional workload to the Controller or
Aircrew.

[HFR 6]

The impact on workload introduced by operational environments supporting the use of mixed
voice and data link communications shall be minimised.

[HFR 7]

The potential sources of confusion leading to human error introduced by operational
environments supporting the use of mixed voice and data link communications shall be
eliminated.

3.3.  HMI Requirements

3.3.1. General

[HFR 8]

The data link system human-machine interface shall be designed in accordance with human
factors design principles and guidelines, such as minimal user action requirement for
initialisation of the system, minimisation of user re-entry of data link information to update
airborne and ground-based systems, provision of aids for message acknowledgement and
preparation that minimise user actions, minimisation of the opportunity for user data entry
errors, no alert on routine messages, message display in a non-disruptive manner.

[HFR 9]
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To support multiple operators working as a team, data link system interface for message
preparation and display shall be located within reach and within the forward field of view of all
Aircrew and Controller team members, and it shall operate in a manner that is consistent with
surrounding flight deck or ATC working position functions.

[HFR 10]

The data link system shall provide the adequate filters, in order to display to end-system users
only the required information according to operational needs.

[HFR 11]

The data link system shall have the capability to inform its user on its current operational status
and configuration (including the status of all automatic functions).

[HFR 12]

Mechanisms to support controllers and Aircrew in formatting and inputting messages to the
data link systems should be designed to be error resistant to minimise the consequences of
incorrect inputs.

[HFR 13]

Unless specifically stated otherwise, in cases where Services are invoked by manual input of
operational data (e.g. ATC Clearances), ground and airborne systems shall have facilities for
controllers and Aircrew to knowingly validate the specific data before triggering the Service.
[HFR 14]

Where different data link media are available, the ground working positions and the avionics
functionality shall not require the Controller and the Aircrew to use different input and output
devices to exchange data link messages.

[HFR 15]

The HMI shall automatically display the appropriate prompts and relevant default values in
support to the composition of responses to previously received messages.

[HFR 16]

The data link system shall provide capability for the user to preview messages as they are
composed and before they are transmitted.

[HFR 17]

Means shall be provided to permit Aircrew and Controllers to immediately identify and respond
to urgent messages.

[HFR 18]

The data link system shall provide a capability for the user to temporarily set aside an ongoing
data link message or process and resume processing at the point at which it was set aside.

[HFR 19]

The data link system shall have the capability to receive, maintain, and manage a queue of
incoming messages, to notify the user of its presence and to distribute them to flight deck and
ground system displays and output devices.

[HFR 20]

The data link system shall provide the capability for the operator to access and respond to
messages in any order.

[HFR 21]

The data link system shall provide user access to data link message history.
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[HFR 22]

Automatic visual or aural warnings shall be provided in the event of malfunction of any element
of the data link system.

[HFR 23]

The data link system shall provide the capability for the user to shut down a data link
equipment where applicable.

[HFR 24]

The system shall provide the capability for the user to inhibit automatic transmission of
messages.’

[HFR 25]

The data link system shall provide the capability to display the reception of Logical
Acknowledgment (LACK) messages.

[HFR 26]

When a CPDLC message requires a response, the receiving Aircrew or Controllers shall be
informed by suitable means.

3.3.2. Aircrew Interface

[HFR 27]

Aircrew should have the means to monitor and control ATM data link communications to and
from the aircraft.

[HFR 28]

The HMI should reduce the number and the duration of each access to head-down devices
during critical flight phases to a minimum. The pilot flying -i.e. the one handling the aircraft
trajectory - should not have to use any of these devices during such phases, except for the
purpose of cross-checking the actions of other crew members.

Critical flight phases are take-off, final approach and landing and emergency situations.

[HFR 29]

Data link equipment should allow for simple and effective means for the retrieval and display of
information permitting easy cross-checks between crew members, i.e. all crew members should
be able to monitor both up-linked and down-linked messages without any breakdown in crew
co-ordination and operating procedures.

[HFR 30]

Data link control and display units should be integrated in the cockpit within easy reach and
forward field of view of Aircrew members.

[HFR 31]

Message characters shall remain readable under all cockpit conditions, including turbulence.

[HFR 32]

Provisions should be made for automatic storage, and retrieving of data link messages. The
crew should be able to edit old messages and send them as new messages. A facility to
produce hard-copies should be provided in the cockpit.
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[HFR 33]

Uplink messages shall be announced by appropriate visual and/or aural alerting.

[HFR 34]

Aircrew alerting shall not overload the visual sensor.

[HFR 35]

Aural alerting shall not be disturbing, specially during critical flight phases.

[HFR 36]

The use of synthetic voice to facilitate the co-ordination of communications management tasks
with other cockpit operating procedures should be explored.

[HFR 37]

Immediate and simple access to specific distress or emergency data link functions shall be
available to the Aircrew. This includes the ability to select and to terminate an ADS emergency
mode, and to covertly indicate that an unlawful interference has occurred.

[HFR 38]

The airborne system will clearly indicate to the Aircrew when a clearance execution must be
deferred, as specified in the contents of the message.

[HFR 39]

ICAO sector/unit names received in ACM and data link authority messages shall be displayed
to the Aircrew using the ATSU voice identifier, to prevent misunderstanding in mixed data-
voice operations.

3.3.3. Controller Interface

[HFR 40]

Data-link-related HMI shall make all data link-equipped aircraft clearly distinctive to the
controller.

[HFR 41]

The data link applications supported by the aircraft shall be clearly indicated to the Controller.

[HFR 42]

The capability shall be provided to the Controller to select distribution lists defining multiple
recipients for the same message (e.g. "turbulence report").

4, End to end Certification

[CERT 1]

A Safety Management Programme shall be an integral part of the design, manufacture, test,
installation, operation and maintenance of a data link system.

[CERT 2]

The certification process shall include a full safety assessment and integration tests
encompassing the airborne, communications and ground domains by the responsible bodies.

[CERT 3]
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Where third party service providers are used for data link services, they must meet Service
Level Agreements (SLA).

5. Security Requirements

[SER 1]

A Security Management Programme shall be an integral part of the design, manufacture, test,
installation, operation and maintenance of a data link system.

[SER 2]

The Security Management Programme shall identify the means of containing the effects of
security breaches internally and externally to the data link system, identify recovery actions and
also mitigation procedures to prevent re-occurrence.

[SER 3]

A security policy shall be developed for data link systems.

[SER 4]

The data link system shall be protected against security violations in accordance with QOS
requirements as described in the service descriptions.

[SER 5]
ICAO Annex 17 provisions should be applicable to all ATM data link systems.

[SER 6]

The airborne and ground systems shall be able to detect security breaches and alert the users
with appropriate data security warnings.

[SER 7]

Ground data bases and recordings of data communications shall be protected against access
by unauthorised persons.

6. Communications Requirements

6.1. Quality Of Service

[COMR 1]

The data link system shall meet quality of service requirements, as described for every service.

[COMR 2]

The data link system design shall ensure that the reliability, availability, continuity and
maintainability targets identified as a result of the system safety analysis are met.

6.2. Priority Of Service

[COMR 3]

ATM data communications shall have priority over all other air/ground data communications.
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6.3. Performance

[COMR 4]

The capacity of the data link system shall be such that the Quality of Service for each service
is maintained in the case of simultaneous use of all services for all predicted traffic.

7. Recording and Retention Requirements

[RER 1]

Airborne recording shall be in accordance with the applicable regulations.

[RER 2]

A full and complete record of all uplink and downlink data link messages processed and
received in ground systems shall be retained for 30 days for legal purposes, in compliance with
ICAO regulations for voice recordings.

[RER 3]

Archive systems shall support, at a minimum, the ability to retrieve and replay the data
communications record in accordance with one or more of the following criteria : specified time
period; specified aircraft or group of aircraft; specified control position; specified message type.

8. Legal Considerations

[LER 1]

Downlink aircraft parameters should be considered as restricted information and protected as
such by regulatory measures and legal agreements.

[LER 2]

In case of incident/accident the access to recordings of data communications shall be limited to
the accident investigators under the same conditions as the data extracted from the aircraft
Digital Flight Data Recorders.

[LER 3]

Studies should be conducted to assess the possible legal implications of the use by the
controller of data link-derived information (e.g. PPD, ADAP, TCAS R/A) while issuing ATC
clearances and instructions, as well as the possible obligation for the controller to use such
information.

[LER 4]

Data communications should be subject to similar legal provisions as those applied to ATC
voice communications.
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Section 4 : Controller Pilot Data Link Communications (CPDLC)
Introduction and Definitions

Table of Contents

1. CONTROLLER PILOT DATA LINK COMMUNICATIONS.......ccooiiiiiiiiiiii 2
2. ESTABLISHMENT AND TERMINATION OF CPDLC COMMUNICATIONS...........ccccevvveenn. 2
3. CPDLC MESSAGE FORMAT ..ottt 4
3.1, MESSAGE STRUCTURE ....cttttttttiuieeeeteeettti s e e e e eeetsaa e s e e e et e e ese e aaa e e e et e e s e ean e e e e e e e eeattbnnneeeeeeenn 4
3.2, MIESSAGE ATTRIBUTES. .. tttttuiettttueeeetuaeteetneeteanaeaeetneeeetaaateatnaaretaaaeetaaeteetnaerernaeaeernnns 4
3.2.1. Message Attribute ASSOCIAtIoN RUIES .......ccoooiiii i 5
3.2.2. UNENCY VAIUBS. ... 5
T T A 1= 3 AV = 1 11T 5
3.2.4. RESPONSE VAIUES ... 5
3.3. MESSAGE RESPONSE REQUIREMENTS ...ututitiettteeeteeeteeatesanessneesnessnessneesnsessnsessnsessnsassniees 6
3.3.1. Responses to Multi-element MESSAJES .....cooove i 6
3.3.2. ClOSUIE RESPONSES ...t 6
BT T I V.- T 10 F= L @ [ 1S U = 7

Edition 1.0 Released Issue Section 4 (CPDLC) Page 1 of 7



Operational Requirements for ATM Air/Ground Data Communications Services OPR.ET1.ST05.1000-ORD-01-00

1. Controller Pilot Data Link Communications

Controller Pilot Data Link Communications (CPDLC) is a means of communication between
Controller and Aircrew, using data link for ATC communication.

The Controller is provided with the capability to issue altitude assignments, crossing
constraints, lateral deviations, route changes and clearances, speed assignments, radio
frequency assignments, and various requests for information. The Aircrew is provided with the
capability to respond to messages, to request clearances and information, to report information,
and to declare/rescind an emergency. The Aircrew is provided with the capability to request
conditional clearances (downstream) and information from a downstream ATSU. A “free text”
capability is provided to exchange information not conforming to defined formats.

The CPDLC function has been split into four operational data link services described in this
document:

1. Clearance and Information Communications (CIC) Service.
2. ATC Communications Management (ACM) Service.

3. Departure Clearance (DCL) Service.

4. Downstream Clearances (DSC) Service.

These services are fully described in the following sections.

Other operational services using CPDLC will be the subject of further editions of this document.

All the CPDLC services contained in this document are compliant with the requirements
contained in the “ICAO Manual of Air Traffic Services (ATS) Data Link Applications” except
when specifically indicated.

2. Establishment and Termination of CPDLC Communications

The normal sequence of events for performing CPDLC exchanges, according to the “ICAO
Manual of Air Traffic Services (ATS) Data Link Applications”, requires the following steps:

1. Aircraft's logon,

2. CPDLC link establishment,

3. Performance of CPDLC exchanges, and
4. CPDLC link termination.

These steps are described in the next table.
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Step Operation

1 Aircraft’'s Logon

The aircraft must logon to the ATSU with which it expects to perform CPDLC exchanges.
This logon will be initiated manually by the Aircrew or automatically by the avionics upon
notification of the next ATSU by the current ATSU. Its purpose is twofold:

1. To allow unambiguous association of the aircraft with flight plan information stored at the
ATSU;

2. To allow the avionics and the ATSU systems to interchange technical data that will allow
the activation of the data link (technical data on all the services requested by the aircraft
and provided by the ATSU is automatically interchanged during the logon).

In order to allow correct data link message addressing as well as Flight Plan Correlation (if
required), the following information shall be provided by the Aircraft at data link Logon:

1. Aircraft Identification, as described in ICAO Flight Plan Item 7;

2. Departure Aerodrome, as described in ICAO Flight Plan ltem 13;
3. Destination Aerodrome, as described in ICAO Flight Plan Item 16;
4

. Aircraft Address: as described in the “ICAO Manual of Air Traffic Services Data Link
Applications”;

5. Estimated Off-Block Time, as described in ICAO Flight Plan Item 13.
Note: This requirement is specific to the European airspace.

2 CPDLC link establishment
Two types of CPDLC links are possible :

1. The Current ATSU Link (C-ATSU link). This CPDLC link is established between the
aircraft and the ATSU currently responsible for control of the aircraft (the C-ATSU).

C-ATSU links are established as a result of the ATC Communications Management
(ACM) Service.

2. The Downstream ATSU Link (D-ATSU link). This CPDLC link is established between
the aircraft and an ATSU which may be responsible for control of the aircraft in the future
- a Downstream ATSU (D-ATSU).

D-ATSU links are established through the Downstream Clearances (DSC) Service.

3 CPDLC exchanges

Once the CPDLC link is established the CPDLC exchanges are possible following the
procedures specified in the service descriptions.

If a C-ATSU link is established, then the Departure Clearance (DCL) Service, the Clearances
and Information Communications (CIC) Service and the ATC Communications Management
(ACM) Service are available as appropriate. If a D-ATSU link is established, the Downstream
Clearances (DSC) Service is available with that D-ATSU.

All CPDLC exchanges use the same CPDLC message format. This format is presented
below in page 4.

4 CPDLC link termination
This step ends the availability of the concerned services.

The termination of the C-ATSU link is described in the ACM service. The termination of the
D-ATSU link is described in the DSC service.
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3. CPDLC Message Format

This subsection describes the ICAO message format used in all CPDLC exchanges through C-
ATSU and D-ATSU links.

3.1. Message Structure

A CPDLC message is composed of a message header, and from one to five message

elements.
Field Description
Message | Message ldentification assigned by the sending system sequentially
Head Number and per destination (a different counter shall be
cader used for each destination).

Message Reference Number | for response messages only. The message
reference number of a response message shall
be identical to the message identification
number of the received message to which it
responds.

Time Stamp the time the message is dispatched by the
originating user. It consists of the date
(YYMMDD) and time (HHMMSS).

Logical Acknowledgment indicates whether a logical acknowledgment

Requirement (LACK) is required for the message. The CIC,
DCL, ACM and DSC services require a LACK
for all messages (except for ERROR and LACK
messages).

Message | Message Element 1 valid Message Elements for each service
Elements | Message Element 2 are contained in the service descriptions.

Message Element 3

Message Element 4

Message Element 5

OPR.ET1.ST05.1000-ORD-01-00

3.2. Message Attributes

For each message element, Urgency,

service description.

Alert, and Response attributes are specified in each

Abbreviation Attribute Description

URG Urgency This attribute delineates the queuing requirements for
received messages that are displayed to the end-
user.

ALRT Alert This attribute delineates the type of alerting required
upon message receipt.

RESP Response This attribute mandates response requirements for a
given message element.

NOTE : For additional information on the use of these attributes, please refer to the “ICAO

Manual of Air Traffic Services (ATS) Data Link Applications”.
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3.2.1. Message Attribute Association Rules

When a message contains a single message element, the message attributes of the message
are those of the message element.

When a message contains multiple message elements, the highest precedence message
element attribute associated with any element in the message becomes the message attribute
type for the entire message (message element precedence values are defined below). For
example, a message containing multiple message elements where at least one element has a
D (Distress) Urgency will have a D Urgency attribute (the D attribute has the highest
precedence).

Any message that is considered a response message (i.e. it contains a message reference
number) shall have message urgency and alert attributes not less than the message to which it
responds to.

The following tables specify the possible values for the message element attributes and their
precedence:

3.2.2. Urgency Values

Type Description Precedence
D Distress 1
] Urgent 2
N Normal 3
L Low 4

3.2.3. Alert Values

Type Description Precedence
High 1
M Medium 2
Low 3
N No alerting required 4

3.2.4. Response Values

3.2.4.1. Response Attributes for Down-Link Message Elements

Type Valid Responses Precedenc
e
Y Any CPDLC uplink message, LOGICAL 1
ACKNOWLEDGMENT (only if required),
N LOGICAL ACKNOWLEDGMENT (only if required), 2
ERROR  (if necessary, only when logical
acknowledgment is required)
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3.2.4.2. Response Attributes for Up-Link Message Elements

Type Valid Responses Precedence

wW/U WILCO, UNABLE, STANDBY permitted, 1

LOGICAL ACKNOWLEDGMENT (only if required),
ERROR (if necessary)

A/N AFFIRM, NEGATIVE, STANDBY permitted, 2

LOGICAL ACKNOWLEDGMENT (only if required),
ERROR (if necessary)

R ROGER, UNABLE, STANDBY permitted 3

LOGICAL ACKNOWLEDGMENT (only if required),
ERROR (if necessary)

Y Any CPDLC downlink message, LOGICAL 4
ACKNOWLEDGMENT (only if required)

N LOGICAL ACKNOWLEDGMENT (only if required), 5
ERROR  (if necessary, only when logical
acknowledgment is required)

3.3. Message Response Requirements

3.3.1. Responses to Multi-element Messages

Controllers and Aircrew can only respond to a received message in its entirety. This means for
example, if 3 message elements are concatenated in a single message, any response given
applies to the whole message, and not to any individual message element.

3.3.2. Closure Responses

Several messages can be received in response to a sent message. For example, in response
to a message containing the message element “PROCEED DIRECT TO [position]” which has a
WI/U Response attribute, the ATSU could receive the following three consecutive responses:

1. a message containing a “LOGICAL ACKNOWLEDGMENT” message element;
2. amessage containing the “STANDBY” message element, and
3. a message containing the “WILCO” message element.

If the ATSU receives any other response message after the reception of the “WILCO”
message, this response shall be rejected and the aircraft shall be informed of the rejection (via
an ERROR message).

The responses after which no other response messages shall be accepted (like the WILCO in
the previous example) are referred to as closure responses.

The closure response messages for each message response category are given in the
following table:
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Response Closure Responses
Type
W/U A response message containing at least a WILCO, UNABLE, or

ERROR message element

A/N A response message containing at least an AFFIRM, NEGATIVE, or
ERROR message element

R A response message containing at least a ROGER, UNABLE or
ERROR message element

Y The first response message sent from the aircraft that does not
contain a STANDBY or LOGICAL ACKNOWLEDGMENT (only
when required)

The first response message sent by the ground that does not contain
a STANDBY, LOGICAL ACKNOWLEDGMENT (only when
required) or REQUEST DEFERRED message element from the
ground system.

N The only permitted response shall be a closure response message
that contains a LOGICAL ACKNOWLEDGMENT when this has been
required or an ERROR message element when a logical
acknowledgment is required.

3.3.3. Manual Closures

Controllers and Aircrew shall have the capability to provide closure for all CPDLC messages,
independent of closure message receipt. This functionality will be referred to as manual
closure.

The sender and the receiver of a message shall be able to provide a manual closure response
for it. Manual closures shall be notified to the other partner via a specific data link closure
message (Uplink : MESSAGE REJECTED. REVERT TO VOICE; Downlink : MESSAGE
REJECTED. REVERTING TO VOICE).

NOTE : The “ICAO Manual of Air Traffic Services (ATS) Data Link Applications” requires
the availability of manual closures but it does not allow to notify manual closures to
the other partner.
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4.2 Controller-initiated exchange (Uplink)

Step Operating Method without Data Operating Method with Data Link
Link
1 The Controller sends a message via | The Controller sends a CIC Uplink Message

voice communications to the aircraft. via data link to the aircraft.

2 The aircraft transmits via data link a logical
acknowledgement (LACK) to the C-ATSU
indicating that the message is valid and will
be displayed to the Aircrew.

3 The Aircrew transmits an appropriate | If required, the Aircrew transmits via data
response to the C-ATSU via voice | link a CIC Downlink Message as a response
communications. to the received message.

Prior to the operational response, the
Aircrew may send a STANDBY response
message to indicate that the request has
been received and an operational response
will be sent shortly.

4 The C-ATSU transmits via data link a logical
acknowledgement (LACK) to the Aircraft
indicating that a valid response has been
received and will be displayed to the
Controller.

5 If the response transmitted by the Aircrew in
step 3 requires further response by the
Controller, this message shall be considered
as an Aircrew-initiated message, as
described in the Downlink exchange in page
5.

4.2.1 Information Exchanges

* ' S
1.CIC
Uplink
M essage
2. LACK
3.CIC
Downlink
M essage
4. LACK
v |

fh

C-ATSU
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5. Detailed Service Operating Method with Data Link

5.1 Service Availability

This service shall be available during all flight phases.

5.1.1 Service Availability Constraints

This service provides exclusively the air/ground data link exchanges between an Aircraft and
its C-ATSU. Exchanges with downstream ATSUs are defined in the Downstream Clearance
(DSC) service.

The CIC service shall not be available during the transfer of ATC communications described in
the ATC Communications Management (ACM) Service. Specifically, the CIC service shall no
longer be available after the Voice Change Instruction (VCI) has been issued by the Controller
(this instruction is described in the ACM service). It shall become available again if the Aircrew
provides an Unable response to the VCI.

5.2 Service Description

The CIC operating method conforms to the existing voice communications operating method.

Edition 1.0 Released Issue Section 5 (CIC) Page 7 of 52



Operational Requirements for ATM Air/Ground Data Communications Services

5.2.2.3 Controller-initiated exchange (Uplink)

Step Abnormal Event Response
1 Incorrect message composed by the | The Controller shall be informed of the
Controller due to: error. The message shall not be sent.
1. Invalid combination of message
elements, as described in
subsection 8.4.
2 Invalid message received by the The message shall be discarded and an
aircraft due to: ERROR response message shall be sent
1 Invalid mbination of m to the C-ATSU. Free text shall be included
' r;va tco a Od 0 i edssag_ﬁ in the ERROR message to indicate the
elements, - as escribe ' cause of the error.
subsection 8.4.
3 Incorrect response message | The Aircrew shall be informed of the error.
composed by the Aircrew due to: The message shall not be sent.
1. Invalid combination of message
elements, as described in
subsection 8.4.
2. Response message does not
conform to what is required by the
Response attribute of the received
message (message response
attributes [RESP] are specified in
subsection 8.2).
4 Invalid message received by the C- The message shall be discarded and an
ATSU due to: ERROR response message shall be sent
1 Invalid mbination of m to the aircraft. Free text shall be included
: r;val tco a Od 0 ib edssagiﬁ in the ERROR message to indicate the
elements, - as escribe cause of the error.
subsection 8.4.
2. Response message does not
conform to what is required by the
Response attribute of the received
message.
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6. Time Sequence Diagrams

6.1 Aircrew-initiated exchange (Downlink)

6.1.1 Standard exchange

Aircraft/Aircrew Communications Service ATSU/Controller

CIC Downlink Message

“““ CIC Downlink Message
e >
tr = 20 sec LACK (Logical Acknowledgment)
to =2 min
< LACK
-~
CIC Uplink Response Message
CIC Uplink
Response Message
< tr = 20 sec
LACK (Logical Acknowledgment)
LACK
>

Logical Response Time-Out

The Logical Response time-out, represented as [tr] in the Time Sequence Diagram above, is the
maximum end-to-end time expected from the moment the triggering event is issued from the originator
and the moment the Logical Response (i.e. a LACK or an ERROR message) is received by the
originator.

Operational Response Time-Out

The Operational Response time-out, represented as [to] in the Time Sequence Diagram above, is the
maximum, end-to-end time expected from the moment the triggering event is issued from the
originator and the moment the operational response is delivered to the originator.

NOTE : When the CIC Uplink Response Message requires a response it shall be
considered as a CIC Uplink Message which can be followed by a CIC Downlink
Response Message as depicted in page 16.
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6.1.2 Standby exchange

Aircraft/Aircrew Communications Service ATSU/Controller

CIC Downlink Message

A\ R
T CIC Downlink Message
>
tr =20 sec
LACK (Logical Acknowledgment)
to =2 min
< LACK
-~
Standby Response Message
Standby
LV Response Message is
<4 tr =20 sec
LACK
LACK
1 tt
CIC Uplink
Response Message
A\
CIC Uplink
P Response Message
4 tr =20 sec
LACK (Logical Acknowledgment)
LACK
Y
»

Standby Termination Time-Out
The Standby Termination time-out, represented as [tt] in the Time Sequence Diagram above, is the
maximum end-to-end time allowed from the moment the Standby message is sent and the moment
the Operational Response is triggered by the Standby originator.

Standby Operational Response Time-Out
The Standby Operational Response time-out, represented as [ts] in the Time Sequence Diagram
above, is the time after which the Standby message originator will receive a local warning of the
pending Standby.

NOTE : The values of the Standby timers ‘tt’ and ‘ts’ are local implementation issues.

NOTE : The Standby Response Message should contain the STANDBY message element
plus the following free text:

“IF NO RESPONSE IN x MINUTES REVERT TO VOICE PROCEDURES”
The value of x shall be set according to local procedures.
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6.2 Controller-initiated exchange (Uplink)

6.2.1 Standard exchange

Aircraft/Aircrew Communications Service ATSU/Controller
CIC Uplink Message
P CIC Uplink Message
-
tr = 20 sec
LACK (Logical Acknowledgment)
to =2 min
LACK
>
CIC Downlink Response Message
CIC Downlink
Response Message g
tr = 20 sec g
LACK (Logical Acknowledgment)
LACK
<
NOTE : When the CIC Downlink Response Message requires a response it shall be

considered as a CIC Downlink Message which can be followed by a CIC Uplink
Response Message as depicted in page 14.
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6.2.2 Standby exchange

Aircraft/Aircrew Communications Service ATSU/Controller
CIC Uplink Message
P CIC Uplink Message
|
tr = 20 sec
LACK (Logical Acknowledgment)
LACK .
» to =2 min
>
Standby Response Message
Standby
ts
Response Message
tr = 20 sec >
LACK (Logical Acknowledgment)
LACK
<
tt
CIC Downlink
Response Message
CIC Downlink
Response Message g
tr = 20 sec w
LACK (Logical Acknowledgment)
LACK
<
NOTE : The values of the Standby timers ‘tt’ and ‘to’ are local implementation issues.

6.3 Example of an Air Traffic Management (ATM) Dialogue

The following diagram illustrates a typical ATM dialogue as it is expected to be conducted via
the air/ground data link.

The message contents, according to the “ICAO Manual of Air Traffic Services (ATS) Data Link
Applications” definitions, is shown in the Communications Service column. The following
abbreviations are used for the description of the message header fields:

MID Message ldentification Number.

MRN Message Reference Number.

Time Time Stamp.

LAR Logical Acknowledgement Requirement.

These fields are defined in Section 4 : CPDLC Introduction and Definitions.

The message elements contained in the message are preceded by their message number.
These numbers have been assigned by the ICAO ADS Panel and are also used in the message
element description tables in subsection 8 below.
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Aircraft/Aircrew

Communications Service

ATSU/Controller

REQUEST FL 370 MID 1
A A Time 960716 153031
. : AR v REQUEST FL 370 >
: 'tr 6 REQUEST FL 370
: ' LACK
: : MID 1
Y LACK MRN 1
' Time 960716 153036
X LAR N
' 227 LOGICAL
' to ACKNOWI EDGMENT
: MID 2
' MRN 1
: Time 960716 153050 STANDBY
' LAR Y A
\/ STANDBY 1 STANDBY :
< 178 | IF NO RESPONSE IN '
X MINUTES REVERT X
TO VOICE .
PROCEDURES '
LACK MID 2 :
MRN 2 '
Time 960716 153055 LACK \-/’
LAR N
100 LOGICAL
ACKNOWI EDGMENT
WHEN CAN YOU
MID 3 ACCEPT FL 390
WHEN CAN YOU MRN 1 AN AN
ACCEPT FL 390 Time 960716 153140 ' '
LAR Y ' '
148 WHEN CAN YOU ' '
ACCEPT FL 390 tr .
LACK MID 3 : .
MRN 3 ' :
Time 960716 153145 LACK A\V/Y ‘o
LAR N X
100 LOGICAL '
ACKNOWI EDGMENT :
WE CAN ACCEPT FL 390 '
AT 1600 MID 4 '
A MRN 3 WE CAN ACCEPT FL 390
' Time 960716 153200 AT 1600 v/
: LAR Y >
L 81 WE CAN ACCEPT FL
' 390 AT 1600
' LACK
: MID 4
Py, LACK MRN 4
Time 960716 153205
LAR N
227 LOGICAL
ACKNOWI EDGMENT
The previous data link exchanges end with the LACK to the “WE CAN ACCEPT FL 390 AT
1600" message because this message does not require a response (as required by the
message RESP attribute specified in the message element description tables in subsection 8).
The operational dialogue would continue with the following three data link exchanges:
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Aircraft/Aircrew

Communications Service

ATSU/Controller

MID 5
, MAINTAIN FL 350. AT 1600 CLIMB
Tine 960716 153230 TO AND MAINTAIN FL 390.
MAINTAIN FL 350. AT 1600 CLIMB LAR Y REPORT LEAVING FL 350.
TO AND MAINTAIN FL 390. 19 MAINTAIN FL 350 < REPORT REACHING FL 390
REPORT LEAVING FL 350. 21 AT 1600 CLIMB TO A A
REPORT REACHING FL 390 AND MAINTAIN FL . .
< - 390 : :
128 REPORT LEAVING . .
FL 350 . .
175 REPORT REACHING tr :
EL 390 . .
LACK MID 5 ! '
M- - MmRrN 5 LACK : 'to
Time 960716 153235 v, .
LAR N .
100 LOGICAL .
ACKNOWLEDGMENT. :
WILCO MID 6 !
’ - '
A MRN 5 .
. Time 960716 153245 WILCO \/>
' LAR Y
i 0 WILCO
. LACK
: MID 6 <
‘\./ LACK i MRN 6
Time 960716 153250
LAR N
227 LOGICAL
ACKNOWLEDGMENT.
LEAVING FL 350 MID 5
1| T 716 1 1
/N ime 260716 16000 LEAVING FL 350
. LAR Y >
' 28 LEAVING FL 350
:tr
. MID 7 LACK
' MRN 7 <
v/ LACK Time 960716 160006
< -1 _LAR N
227 LOGICAL
ACKNOWIL EDGMENT
REACHING FL 390 MID 2
P T 960716 160401
/N LZan v REACHING FL 390
: >
' 72 REACHING FL 390
:tr
. MID 8 LACK
' MRN 8 <
v/ LACK Time 960716 160406
< - 1_LAR N
227 LOGICAL
ACKNOWLEDGMENT.
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7. Quality Of Service Requirements

7.1 Class 1: Distress/[Emergency/Urgent/Unlawful interference Messages

Message Category: category 1.

Communications Priority: 1.

Information Urgency: Urgency attributes for each message element are provided in subsection
8.2.

Information Security:

Data Origin Authentication: Normal
Access Control: C, M, A, D

Data Integrity: Maximum

7.2 Class 2: Tactical Messages

Message Category: category 2.

Communications Priority: 2.

Information Urgency: Urgency attributes for each message element are provided in subsection
8.2.

Information Security:

Data Origin Authentication: Normal
Access Control: C, M, A, D

Data Integrity: Maximum

7.3 Class 3: Strategic Messages

Message Category: category 3.

Communications Priority: 3.

Information Urgency: Urgency attributes for each message element are provided in subsection
8.2.

Information Security:

Data Origin Authentication: Normal
Access Control: C, M, A, D

Data Integrity: Maximum

7.4 Class 4: Information Messages

Message Category: category 4.

Communications Priority: 4.

Information Urgency: Urgency attributes for each message element are provided in subsection
8.2.

Information Security:

Data Origin Authentication: Normal
Access Control: M, A
Data Integrity: Maximum

NOTE : The “ICAO Manual of Air Traffic Services (ATS) Data Link Applications” requires
that all messages have the same priority (Priority level 3) and it does not contain
Information Security requirements.

Section 5 (CIC) Page 20 of 52 Released Issue Edition 1.0



Operational Requirements for ATM Air/Ground Data Communications Services OPR.ET1.ST05.1000-ORD-01-00

8. Information Exchanges

The CIC Uplink Messages follow the message composition rules described in Section 4 :
CPDLC Introduction and Definitions.

For operational efficiency and ease of use of CIC it is recommended to use the present subset
of the CPDLC message elements for operations in the European ICAO region. Free text shall
be used only in exceptional cases and shall when possible be pre-formatted.

NOTE : Messages with the text “N2” as a message number (Msg Num.) are not supported
by the “ICAO Manual of Air Traffic Services (ATS) Data Link Applications”. But
they can be implemented as pre-formatted Free text messages.

NOTE : The definitions of the data elements between the square brackets [ ] below are
provided in Section 9 : CPDLC Data Glossary.

The following abbreviations are used in the message element tables:

Abbreviation Description
Msg. Num A uniqgue number assigned to each

message element by the ICAO ADS
Panel.

FOU Frequency of use, defined in subsection 3
above.

URG Urgency Attribute, defined in Section 4.

ALRT Alert Attribute, defined in Section 4.

RESP Response Attribute, defined in Section 4.

8.1 CIC Message Class

In the next pages the class of each CIC message element is provided.

For a CIC message containing several message elements, the highest message element class
in the message (i.e. the smallest class humber) becomes the class for the entire message.

A CIC response message should at least have the class of the message it responds to.

8.2 CIC Uplink Message

The message elements that shall be used to compose CIC Uplink Messages are given in the
tables below.

8.2.1 Class 1: Distress/Emergency/Urgent/Unlawful interference Messages

Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Responses/Acknowledgments
235 | Notification of receipt of ROGER 7500 2 U H N
unlawful interference message.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Vertical Clearances
38 | Urgent instruction to IMMEDIATELY CLIMB TO 3 D H Ww/uU
immediately climb to the [level]
specified level.
39 | Urgentinstruction to IMMEDIATELY DESCEND 3 D H Ww/uU
immediately descend to the TO [level]
specified level.
40 | Urgent instruction to IMMEDIATELY STOP 3 D H W/U
immediately stop aclimbonce | CLIMB AT [leve]
the specified level isreached.
41 | Urgent instruction to IMMEDIATELY STOP 3 D H W/
immediately stop adescent once | DESCENT AT [level]
the specified level is reached.
Route M odifications
98 | Instruction to turn immediately | IMMEDIATELY TURN 3 D H W/U
left or right as specified onto [direction] HEADING [degrees]
the specified heading.
Additional M essages
230 | Theassociated instructionisto | IMMEDIATELY 3 D H N
be complied with immediately.
8.2.2 Class 2: Tactical Messages
Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Vertical Clearances
19 | Instruction to maintain the MAINTAIN [level] 1 N M W/
specified level.
20 | Instruction that aclimb to a CLIMB TO [levd] 1 N M W/U
specified level isto commence
and the level isto be
maintai ned when reached.
23 | Instruction that a descent to a DESCEND TO [level] 1 N M W/U
specified level isto commence
and the level isto be
maintai ned when reached.
26 | Instructionthat aclimbisto CLIMB TO REACH [level] BY 2 N M Ww/uU
commence at arate such that [time]
the specified level isreached at
or before the specified time.
27 | Instruction that aclimbisto CLIMB TO REACH [level] BY 1 N M W/
commence at arate such that [position]
the specified level is reached at
or before the specified position.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

28 | Instruction that a descent isto DESCEND TO REACH [leve] 2 N M W/U
commence at arate such that BY [time]
the specified level isreached at
or before the specified time.

29 | Instruction that a descent isto DESCEND TO REACH [level] 1 N M W/U
commence at arate such that BY [position]
the specified level is reached at
or before the specified position.

30 | A level within the defined MAINTAIN BLOCK [level] 2 N M W/U
vertical range specifiedistobe | TO [level]
maintai ned.

31 | Instructionthat aclimbtoa CLIMB TO AND MAINTAIN 2 N M Ww/uU
level within the vertical range BLOCK [level] TO [level]
defined isto commence.

32 | Instruction that a descent to a DESCEND TO AND 2 N M W/U
level within the vertical range MAINTAIN BLOCK [level]
defined isto commence. TO [level]

34 | Acruiseclimbistocommence | CRUISE CLIMB TO [level] 2 N M W/
and continue until the specified
level isreached.

35 | A cruiseclimb can commence CRUISE CLIMB ABOVE 2 N M W/U
once above the specified level. [level]

36 | Theclimb to the specified level | EXPEDITE CLIMB TO [level] 3 ] M W/U
should be made at the aircraft’s
best rate.

37 | Thedescent to the specified EXPEDITE DESCENT TO 3 U M W/U
level should be made at the [level]
aircraft’ s best rate.

171 | Instructionto climb at not less | CLIMB AT [vertical rate] 3 N M W/
than the specified rate. MINIMUM

172 | Instruction to climb at not CLIMB AT [vertical rat€] 1 N M W/U
above the specified rate. MAXIMUM

173 | Instruction to descend at not DESCEND AT [vertical rate] 1 N M W/U
less than the specified rate. MINIMUM

174 | Instruction to descend at not DESCEND AT [vertical rate] 1 N M W/
above the specified rate. MAXIMUM

192 | Instruction that a change of REACH [level] BY [time] 2 N M W/
level isto continue, but at arate
such that the specified level is
reached at or before the
specified time.

209 | Instruction that a change of REACH [level] BY [position] 2 N M W/U
level isto continue, but at arate
such that the specified level is
reached at or before the
specified position.

219 | Instruction to stop the climb STOP CLIMB AT [leve] 2 ] M W/
below the previoudly assigned
level.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

220 | Instruction to stop the descent STOP DESCENT AT [level] 2 U M W/U
above the previously assigned
level.

L ateral Offsets

64 | Instructionto fly aparallel OFFSET [distance offset] 1 N M W/U
track to the cleared route at a [direction] OF ROUTE
displacement of the specified
distance in the specified
direction.

67 | Thecleared flight routeistobe | PROCEED BACK ON ROUTE 3 N M W/U
rejoined.

68 | Thecleared flight routeisto be | REJOIN ROUTE BY [position] 2 N M W/
rejoined at or before the
specified position.

69 | Thecleared flight routeisto be | REJOIN ROUTE BY [time] 2 N M W/U
rejoined at or before the
specified time.

72 Instruction to resume own RESUME OWN 1 N M W/U
navigation following a period of | NAVIGATION
tracking or heading clearances.
May be used in conjunction
with an instruction on how or
where to rejoin the cleared
route.

Crossing Constraints

46 | The specified position isto be CROSS [position] AT [level] 1 N M W/U
crossed at the specified level.
This may require the aircraft to
modify its climb or descent
profile.

47 | The specified position isto be CROSS [position] AT OR 1 N M W/U
crossed at or above the specified | ABOVE [level]
level.

48 | The specified position isto be CROSS [position] AT OR 1 N M W/U
crossed at or below the specified | BELOW [level]
level.

49 | Instruction that the specified CROSS [position] AT AND 3 N M W/U
position isto be crossed at the MAINTAIN [level]
specified level and that level is
to be maintained when reached.

50 | The specified position isto be CROSS [position] BETWEEN 2 N M W/U
crossed at alevel between the [level] AND [level]
specified levels.

51 | The specified position isto be CROSS [position] AT [time] 2 N M W/U
crossed at the specified time.

52 | The specified position isto be CROSS [position] AT OR 1 N M W/U
crossed at or before the BEFORE [time]
specified time.

Section 5 (CIC) Page 24 of 52 Released Issue Edition 1.0



Operational Requirements for ATM Air/Ground Data Communications Services

OPR.ET1.ST05.1000-ORD-01-00

Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

53 | The specified position isto be CROSS [position] AT OR 1 N M W/U
crossed at or after the specified | AFTER [time]
time.

54 | The specified position isto be CROSS [position] BETWEEN 2 N M W/U
crossed at atime between the [time] AND [time]
specified times.

55 | The specified position isto be CROSS [position] AT [speed)] 1 N M W/U
crossed at the specified speed
and the specified speed isto be
maintained until further
advised.

56 | The specified position isto be CROSS [position] AT OR 2 N M W/U
crossed at a speed equal to or LESS THAN [speed]
less than the specified speed
and the specified speed or less
isto be maintained until further
advised.

57 | The specified position isto be CROSS [position] AT OR 2 N M W/U
crossed at a speed equal to or GREATER THAN [speed]
greater than the specified speed
and the specified speed or
greater isto be maintained until
further advised.

58 | The specified position isto be CROSS [position] AT [time] 3 N M W/U
crossed at the specified time AT [level]
and at the specified level.

59 | The specified position isto be CROSS [position] AT OR 2 N M W/U
crossed at or before the BEFORE [time] AT [level]
specified time and at the
specified level.

60 | The specified position isto be CROSS [position] AT OR 2 N M W/U
crossed at or after the specified | AFTER [time] AT [level]
time and at the specified level.

61 | Instruction that the specified CROSS [position] AT AND 3 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] 3
time the specified positionisto | AT AND MAINTAIN [level]
be crossed at the specified level
and the level isto be
mai ntai ned.

63 | Instruction that at the specified | AT [time] CROSS [position] 3
time the specified positionisto | AT AND MAINTAIN [level]
be crossed at the specified level | AT [speed]
and speed and the level and
speed are to be maintained.

Route Modifications
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

74 | Instruction to proceed directly PROCEED DIRECT TO 1 N M W/U
from its present position to the | [position]
specified position.

79 | Instruction to proceed to the CLEARED TO [position] VIA 1 N M W/U
specified position viathe [route clearance]
specified route.

80 | Instruction to proceed viathe CLEARED [route clearance] 1 N M W/U
specified route.

81 | Instruction to proceed in CLEARED [procedure name] 1 N M W/U
accordance with the specified
procedure.

82 | Approval to deviate up to the CLEARED TO DEVIATE UP 2 N M W/
specified distance from the TO [distance offset] [direction]
cleared route in the specified OF ROUTE
direction.

91 | Instruction to enter aholding HOLD AT [position] 1 N M W/
pattern with the specified MAINTAIN [level] INBOUND
characteristics at the specified TRACK [degrees] [direction]
position and level. TURNS [leg type]

92 | Instruction to enter aholding HOLD AT [position] AS 3 N M W/U
pattern with the published PUBLISHED MAINTAIN
characteristics at the specified [level]
position and level.

94 | Instruction to turnleft or right | TURN [direction] HEADING 1 N M W/U
as specified onto the specified [degrees]
heading.

95 | Instruction toturnleft or right | TURN [direction] GROUND 3 N M W/U
as specified onto the specified TRACK [degrees]
track.

96 | Instruction to continueto fly on | CONTINUE PRESENT 1 N M W/U
the current heading. HEADING

97 Instruction to fly on the AT [position] FLY HEADING 1 N M W/U
specified heading from the [degrees)]
specified position.

190 | Instruction to fly onthe FLY HEADING [degrees] 1 N M W/
specified heading.

215 | Instruction to turn a specified TURN [direction][degrees] 1 N M W/U
number of degrees|eft or right.

221 | Instruction to stop turn at the STOP TURN HEADING 2 U M W/U
specified heading prior to [degrees]
reaching the previously
assigned heading.

Speed Changes

106 | The specified speed isto be MAINTAIN [speed] 1 N M W/U
mai ntai ned.

107 | The present speed isto be MAINTAIN PRESENT SPEED 1 N M Ww/uU
mai ntai ned.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
108 | The specified speed or agreater | MAINTAIN [speed] OR 1 N M W/U
speed is to be maintained. GREATER
109 | The specified speed or alesser MAINTAIN [speed] OR LESS 1 N M W/U
speed is to be maintained.
110 | A speed within the specified MAINTAIN [speed] TO [speed] 2 N M W/U
range is to be maintained.
111 | The present speed isto be INCREASE SPEED TO [speed] 1 N M Ww/uU
increased to the specified speed
and maintained until further
advised.
112 | The present speed isto be INCREASE SPEED TO [speed] 1 N M Ww/uU
increased to the specified speed | OR GREATER
or greater, and maintained at or
above the specified speed until
further advised.
113 | The present speed isto be REDUCE SPEED TO [speed] 1 N M W/U
reduced to the specified speed
and maintained until further
advised.
114 | The present speed isto be REDUCE SPEED TO [speed] 1 N M W/U
reduced to the specified speed OR LESS
or less and maintained at or
below the specified speed until
further advised.
115 | The specified speed isnot to be | DO NOT EXCEED [speed] 2 N M W/U
exceeded.
116 | Notification that the aircraft RESUME NORMAL SPEED 1 N M Ww/uU
need no longer comply with the
previously issued speed
restriction.
189 | The present speed isto be ADJUST SPEED TO [speed] 3 N M W/U
changed to the specified speed.
223 | Instruction to reduce present REDUCE TO MINIMUM 1 N M W/U
speed to the minimum safe APPROACH SPEED
approach speed
8.2.3 Class 3: Strategic Messages
Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Vertical Clearances
21 | Instruction that at the specified | AT [time] CLIMB TO [level] 2 N M W/
time, a climb to the specified
level isto commence and once
reached the specified level isto
be maintained.
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Msg
Num

M essage I ntent/Use

M essage Element

FOU

URG | ALRT | RESP

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]

WIU

24

Instruction that at a specified
time a descent to a specified
level isto commence and once
reached the specified level isto
be maintained.

AT [time] DESCEND TO
[level]

WIU

25

Instruction that at the specified
position a descent to the
specified level isto commence
and when the specified level is
reached it is to be maintained.

AT [position] DESCEND TO
[level]

WIU

185

Instruction that after passing
the specified position, aclimb
to the specified level isto
commence and once reached
the specified level isto be
mai ntai ned.

AFTER PASSING [position]
CLIMB TO [level]

WIU

186

Instruction that after passing
the specified position, a descent
to the specified level isto
commence and once reached
the specified level isto be

mai ntai ned.

AFTER PASSING [position]
DESCEND TO [level]

WIU

Lateral Offsets

65

Instruction to fly a parallel
track to the cleared route at a
displacement of the specified
distance in the specified
direction and commencing at
the specified position.

AT [position] OFFSET
[distance offset] [direction] OF
ROUTE

WIU

66

Instruction to fly a parallel
track to the cleared route at a
displacement of the specified
distance in the specified
direction and commencing at
the specified time.

AT [time] OFFSET [distance
offset] [direction] OF ROUTE

WIU

Route Modifications

75

Instruction to proceed, when
able, directly to the specified
position.

WHEN ABLE PROCEED
DIRECT TO [position]

WIU

76

Instruction to proceed, at the
specified time, directly to the
specified position.

AT [time] PROCEED DIRECT
TO [position]

WIU

77

Instruction to proceed, at the
specified position, directly to
the next specified position.

AT [position] PROCEED
DIRECT TO [position]

WIU
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Msg M essage I ntent/Use M essage Element FOU | URG | ALRT | RESP
Num

78 | Instruction to proceed, upon AT [level] PROCEED DIRECT 1 N M W/U
reaching the specified level, TO [position]
directly to the specified
position.

83 | Instruction to proceed from the | AT [position] CLEARED [route 1 N M W/U
specified position viathe clearance]
specified route.

84 | Instruction to proceed from the | AT [position] CLEARED 1 N M W/U
specified position viathe [procedure name]
specified procedure.

Speed Changes

188 | After passing the specified AFTER PASSING [position] 2 N M W/U
position the specified speed isto | MAINTAIN [speed)]
be maintained.

222 | Natification that the aircraft NO SPEED RESTRICTION 1 L L R
may keep its preferred speed
without restriction.

Surveillance Requests

123 | The specified code (SSR code) | SQUAWK [code] 1 N M W/U
isto be selected.

124 | The SSR transponder responses | STOP SQUAWK 3 N M W/U
are to be disabled.

125 | The SSR transponder responses | SQUAWK MODE CHARLIE 3 N M W/
should include level
information.

126 | The SSR transponder responses | STOP SQUAWK MODE 2 N M W/U
should no longer include level CHARLIE
information.

179 | The ident’ function on the SSR | SQUAWK IDENT 1 N M W/U
transponder isto be actuated.

Report/Confirmation Requests

127 | Instruction to report when the REPORT BACK ON ROUTE 3 N L W/
aircraft is back on the cleared
route.

128 | Instruction to report when the REPORT LEAVING [level] 2 N L W/U
aircraft has left the specified
level.

129 | Instruction to report when the REPORT MAINTAINING 2 N L W/U
aircraft isin level flight at the [level]
specified level.

130 | Instruction to report when the REPORT PASSING [position] 2 N L W/U
aircraft has passed the specified
position.

131 | Instruction to report the amount | REPORT REMAINING FUEL 3 ] M Y
of fuel remaining and the AND PERSONS ON BOARD
number of persons on board.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

132 | Instruction to report the present | REPORT POSITION 2 N M Y
position.

133 | Instruction to report the present | REPORT PRESENT LEVEL 2 N M Y
level.

134 | Instruction to report the REPORT [speed type] [speed 2 N M Y
requested speed. type] [speed type] SPEED

135 | Instruction to confirm and CONFIRM ASSIGNED 3 N L Y
acknowledge the currently LEVEL
assigned level.

136 | Instruction to confirm and CONFIRM ASSIGNED SPEED 3 N L Y
acknowledge the currently
assigned speed.

137 | Instruction to confirm and CONFIRM ASSIGNED 3 N L Y
acknowledge the currently ROUTE
assigned route.

138 | Instruction to confirm the CONFIRM TIME OVER 3 N L Y
previously reported time over REPORTED WAYPOINT
the last reported waypoint.

139 | Instruction to confirm the CONFIRM REPORTED 3 N L Y
identity of the previously WAY POINT
reported waypoint.

140 | Instruction to confirm the CONFIRM NEXT WAYPOINT 3 N L Y
identity of the next waypoint.

141 | Instruction to confirm the CONFIRM NEXT WAYPOINT 3 N L Y
previously reported estimated ETA
time at the next waypoint.

142 | Instruction to confirm the CONFIRM ENSUING 3 N L Y
identity of the next but one WAY POINT
waypoint.

143 | The request was not understood. | CONFIRM REQUEST 3 N L Y
It should be clarified and
resubmitted.

144 | Instruction to report the selected | CONFIRM SQUAWK 2 N L Y
(SSR) code.

145 | Instruction to report the present | REPORT HEADING 2 N M Y
heading.

146 | Instruction to report the present | REPORT GROUND TRACK 3 N M Y
ground track.

147 | Instruction to make a position REQUEST POSITION 3 N M Y
report. REPORT

175 | Instruction to report when the REPORT REACHING [leve] 2 N L W/
aircraft has reached the
specified level.

180 | Instruction to report when the REPORT REACHING BLOCK 2 N L W/U
aircraft is within the specified [level] TO [level]
vertical range.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

181 | Instruction to report the present | REPORT DISTANCE [to/from] 3 N M Y
distance to or from the specified | [position]
position.

182 | Instruction to report the CONFIRM ATIS CODE 3 N L Y
identification code of the last
ATIS received.

184 | Instruction to report at the AT TIME [time] REPORT 3 N L Y
specified time the distance to or | DISTANCE [to/from]
from the specified position. [position]

216 | Instruction to fileaflight plan. | REQUEST FLIGHT PLAN 3 M

217 | Instruction to report that the REPORT ARRIVAL 3 M
aircraft has landed.

228 | Instruction to report the REPORT ETA [position] 2 L L Y
estimated time of arrival at the
specified position.

229 | Instruction to report the REPORT ALTERNATE 2 L L Y
preferred alternate aerodrome AERODROME
for landing.

231 | Instruction to indicate the STATE PREFERRED LEVEL 2 L L Y
pilot's preferred level.

232 | Instruction to indicate the STATE TOP OF DESCENT 2 L L Y
pilot’s preferred time and/ or
position to commence descent
to the aerodrome of intended
arrival.

Air Traffic Advisories

155 | ATSadvisory that radar contact | RADAR CONTACT [position] 3 N M R
has been established at the
specified position.

156 | ATSadvisory that radar contact | RADAR CONTACT LOST 3 N M R
has been lost.

193 | Indication that radar IDENTIFICATION LOST 3 N M R
identification has been lost.

210 | ATSadvisory that the aircraft IDENTIFIED [position] 3 N M R
has been identified on radar at
the specified position.

214 | ATSadvisory that indicatesthe | RUNWAY [runway] VISUAL 2 N M R
RVR value for the specified RANGE [rvr]
runway.

224 | ATSadvisory that no delay is NO DELAY EXPECTED 1 N L R
expected.

225 | ATSadvisory that the expected | DELAY NOT DETERMINED 1 N L R
delay has not been determined.

226 | ATS advisory that the aircraft EXPECTED APPROACH 1 N L R
may expect to be cleared to TIME [time]
commence its approach
procedure at the specified time.

Edition 1.0 Released Issue Section 5 (CIC) Page 31 of 52




Operational Requirements for ATM Air/Ground Data Communications Services

OPR.ET1.ST05.1000-ORD-01-00

Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
NOTE : Additional Air Traffic Advisory messages to report on weather conditions (e.g. REPORTED
TURBULENCE, REPORTED ICING, etc.) are being introduced in the ICAO Manual of ATS
Data Link Applications but were not ready at the time of the publication of this document.
Negotiation Requests
148 | Request for the earliest timeat | WHEN CAN YOU ACCEPT 2 N L Y
which the specified level can be | [level]
accepted.
149 | Instruction to report whether or | CAN YOU ACCEPT [level] AT 2 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 2 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 2 N L Y
time when the specified speed [speed]
can be accepted.
152 | Instruction to report the earliest | WHEN CAN YOU ACCEPT 2 N L Y
time when the specified offset [distance offset] [direction]
track can be accepted. OFFSET
8.2.4 Class 4: Information Messages
Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Vertical Clearances
6 Notification that alevel change | EXPECT [level] 3 L L R
instruction should be expected.
7 Notification that an instruction | EXPECT CLIMB AT [time] 2 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] 2 L L R
should be expected for the
aircraft to commence climb at
the specified position.
9 Notification that an instruction | EXPECT DESCENT AT [time] 2 L L R
should be expected for the
aircraft to commence descent at
the specified time.
10 | Notification that aninstruction | EXPECT DESCENT AT 2 L L R
should be expected for the [position]
aircraft to commence descent at
the specified position.
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11

Notification that an instruction
should be expected for the
aircraft to commence cruise
climb at the specified time.

EXPECT CRUISE CLIMB AT
[time]

12

Notification that an instruction
should be expected for the
aircraft to commence cruise
climb at the specified position.

EXPECT CRUISE CLIMB AT
[position]

13

Notification that an instruction
should be expected for the
aircraft to commence climb at
the specified timeto the
specified level.

AT [time] EXPECT CLIMB
TO[level]

14

Notification that an instruction
should be expected for the
aircraft to commence climb at
the specified position to the
specified level.

AT [position] EXPECT CLIMB
TO [leve]

15

Notification that an instruction
should be expected for the
aircraft to commence descent at
the specified timeto the
specified level.

AT [time] EXPECT DESCENT
TO [level]

16

Notification that an instruction
should be expected for the
aircraft to commence descent at
the specified position to the
specified level.

AT [position] EXPECT
DESCENT TO [level]

17

Notification that an instruction
should be expected for the
aircraft to commence cruise
climb at the specified time to
the specified level.

AT [time] EXPECT CRUISE
CLIMB TO [level]

18

Notification that an instruction
should be expected for the
aircraft to commence cruise
climb at the specified position
to the specified level.

AT [position] EXPECT
CRUISE CLIMB TO [level]

Crossing Constraints

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]

43

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]

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]
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45 | Notification that alevel change | EXPECT TO CROSS [position] L L R
instruction should be expected | AT AND MAINTAIN [level]
which will require the specified
position to be crossed at the
specified level which isto be
maintained subsequently.

Lateral Offsets

70 | Notification that a clearance EXPECT BACK ON ROUTE L L R
may be issued to enable the BY [position]
aircraft to rejoin the cleared
route at or before the specified
position.

71 | Notification that a clearance EXPECT BACK ON ROUTE L L R
may be issued to enable the BY [time]
aircraft to rejoin the cleared
route at or before the specified
time.

Route M odifications

85 | Notification that aclearanceto | EXPECT [route clearance] L L R
fly on the specified route may
be issued.

86 | Notification that aclearanceto | AT [position] EXPECT [route L L R
fly on the specified route from clearance]
the specified position may be
issued.

87 | Notification that aclearanceto | EXPECT DIRECT TO L L R
fly directly to the specified [position]
position may be issued.

88 | Notification that aclearanceto | AT [position] EXPECT L L R
fly directly from the first DIRECT TO [position]
specified position to the next
specified position may be
issued.

89 | Notification that aclearanceto | AT [time] EXPECT DIRECT L L R
fly directly to the specified TO [position]
position commencing at the
specified time may be issued.

90 | Notification that aclearanceto | AT [level] EXPECT DIRECT L L R
fly directly to the specified TO [position]
position commencing when the
specified level is reached may
be issued.

93 | Natification that an onwards EXPECT FURTHER L L R
clearance may beissued at the | CLEARANCE AT [time]
specified time.

99 | Notification that a clearance EXPECT [procedure name] L L R
may be issued for the aircraft to
fly the specified procedure.

236 | Instruction to leave controlled LEAVE CONTROLLED N M W/
airspace. AIRSPACE

Speed Changes
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100 | Notification that a speed AT [time] EXPECT [speed] 3 L L R
instruction may be issued to be
effective at the specified time.

101 | Notification that a speed AT [position] EXPECT [speed] 2 L L R
instruction may be issued to be
effective at the specified
position.

102 | Notification that a speed AT [level] EXPECT [speed)] 2 L L R
instruction may be issued to be
effective at the specified level.

103 | Notification that aspeedrange | AT [time] EXPECT [speed] TO 3 L L R
instruction may beissuedtobe | [speed]
effective at the specified time.

104 | Notification that aspeedrange | AT [position] EXPECT [speed] 3 L L R
instruction may beissuedtobe | TO [speed]
effective at the specified
position.

105 | Notification that aspeedrange | AT [level] EXPECT [speed] TO 3 L L R
instruction may beissuedtobe | [speed]
effective at the specified level.

Air Traffic Advisories

153 | ATS advisory that the altimeter | ALTIMETER [altimeter] 2 N L R
setting should be the specified
setting.

154 | ATS advisory that the radar RADAR SERVICE 3 N L R
service is terminated. TERMINATED

158 | ATSadvisory that the ATIS ATIS [atis code] 1 N L R
information identified by the
specified code is the current
ATIS information.

191 | ATSadvisory that the aircraftis | ALL ATSTERMINATED 3 N M R
entering airspace in which no
air traffic services are provided
and all existing air traffic
services are terminated.

212 | ATSadvisory that the specified | [facility designation] ATIS [atis 3 N L R
ATIS information at the code] CURRENT
specified airport is current.

213 | ATSadvisory that the specified | [facility designation] 3 N L R
altimeter setting relates to the ALTIMETER [atimeter]
specified facility.

N2 | ATSadvisory that the REVISED EXPECTED 1 N L R
previously advised approach APPROACH TIME [time]
time has been revised.

8.2.5 Class 5: Special Messages
Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Responses/Acknowledgments
0 Indicates that ATS cannot UNABLE 1 N M N
comply with the request.
1 Indicates that ATS hasreceived | STANDBY 1 N L N
the message and will respond.
2 Indicates that ATS hasreceived | REQUEST DEFERRED 3 N L N
the request but it has been
deferred until later.
3 Indicates that ATS has received | ROGER 1 N L N
and understood the message.
4 Yes. AFFIRM 1 L
5 No. NEGATIVE 1 L
159 | A system generated message ERROR [error information] - M
that the ground system has
detected an error.
162 | Notification that the ground SERVICE UNAVAILABLE - L L N
system does not support this
message.
211 | Indicatesthat the ATS has REQUEST FORWARDED 3 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.
227 | Confirmation to the aircraft LOGICAL - N M N
system that the ground system ACKNOWLEDGMENT
has received the message to
which the logical
acknowledgment refers and
found it acceptable for display
to the responsible person.
237 | Indicates that the request REQUEST AGAIN WITH 2 N L N
cannot be responded to by the NEXT UNIT
current unit, and that it should
be requested from the next unit.
M essage Additions
164 | The associated instructionmay | WHEN READY 2 L N N
be complied with at any future
time.
165 | Usedtolink two messages, THEN 3 L N N
indicating the proper order of
execution of clearances/
instructions.
166 | The associated instruction is DUE TO [traffic type] - L N N
issued due to traffic TRAFFIC
considerations.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
167 | The associated instruction is DUE TO AIRSPACE 2 L N N
issued due to airspace RESTRICTION
restrictions.
177 | Usedin conjunction with a AT PILOTS DISCRETION 3 L L N

clearance/instruction to indicate
that the operator may execute
when prepared to do so.

Other M essages

168 | Theindicated communication DISREGARD 3 U M R
should be ignored.

176 | Notification that the operator is | MAINTAIN OWN 3 N M W/U
responsible for maintaining SEPARATION AND VMC

separation from other traffic
and is aso responsible for
maintaining Visua
Meteorological Conditions.

Free Text

169 [freetext] - N L R
170 [freetext] - D H R
178 [freetext] - N L N
183 [freetext] - N M N
187 [freetext] - L N N
194 [freetext] - N L Y
195 [freetext] - L L R
196 [freetext] - N M W/U
197 [freetext] - U M W/U
198 [freetext] - D H W/U
199 [freetext] - N M W/U
200 [freetext] - L L R
201 [freetext] - N M W/U
202 [free text] - D H W/
203 [freetext] - N M R
204 [freetext] - N M Y
205 [freetext] - N M A/N
206 [freetext] - L N

207 [freetext] - L L

208 [freetext] - L L

Air Traffic Advisories
157 | A continuous transmission is CHECK STUCK * U M N

detected on the specified MICROPHONE [frequency]
frequency. Check the
microphone button.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
System Management M essages

163 | Notification to the pilot of an [facility designation] - L N N
ATSU identifier.

234 | Natification that the ground FLIGHT PLAN NOT HELD 3 L L N
system does not have a flight
plan for that aircraft.

N2 | Indicatesto the pilot that the MESSAGE REJECTED. - N M N
message has beenrgjected and | REVERT TO VOICE
voice contact should be
established..

N2 | Indicatesto the pilot that the MESSAGE LATE - N M N
message was timed out by the
ground.

N2 | Notification to the pilot that the | STANDBY TIMED OUT - N M N
operational timing has elapsed
torespond to a‘ STANDBY’
message.
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8.3 CIC Downlink Message

The message elements that shall be used to compose a CIC Downlink Messages are given in
the tables below.

8.3.1 Class 1: Distress/Emergency/Urgent/Unlawful interference Messages

Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Emer gency M essages
55 | Urgency prefix. PAN PAN PAN 2 U Y*
56 | Distress prefix. MAYDAY MAYDAY 2 Y*
MAYDAY

57 | Notification of fuel remaining [remaining fuel] OF FUEL 3 ] H Y*
and number of persons on REMAINING AND [personson
board. board] PERSONS ON BOARD

58 | Notification that the pilot CANCEL EMERGENCY 2 U M Y*
wishes to cancel the emergency
condition.

61 | Notification that the aircraftis | DESCENDING TO [level] 2 U H N
descending to the specified level
due to emergency.

112 | Indicates specifically that the SQUAWKING 7500 * U H Y*
aircraft is being subjected to
unlawful interference.

N2 | Emergency postfix. DUE TO EMERGENCY 2 U H Y

NOTE : The downlink messages with the response attribute Y* have a response attribute

of N in the “ICAO Manual of Air Traffic Services (ATS) Data Link Applications”.

8.3.2 Class 2: Tactical Messages

Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Vertical Requests
6 Request to fly at the specified REQUEST [level] 3 N L Y
level.
7 Request to fly at alevel within | REQUEST BLOCK [level] TO 2 N L Y
the specified vertical range. [level]
8 Request to cruise climb to the REQUEST CRUISE CLIMB 2 N L Y
specified level. TO [level]
9 Request to climb to the REQUEST CLIMB TO [levd] 1 N L Y
specified level.
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Msg M essage I ntent/Use M essage Element FOU | URG | ALRT | RESP
Num

10 | Reguest to descend to the REQUEST DESCENT TO 1 N L Y
specified level. [level]

69 | Reguest that a descent be REQUEST VMC DESCENT 3 2 L Y
approved on a see-and-avoid
basis.

L ateral Offset Requests

15 | Request that a parallel track, REQUEST OFFSET [distance 2 N L Y
offset from the cleared track by | offset] [direction] OF ROUTE
the specified distance in the
specified direction, be
approved.

Speed Requests

18 | Request to fly at the specified REQUEST [speed] 1 N L Y
Speed.

19 Request to fly within the REQUEST [speed] TO [speed] 2 N L Y
specified speed range.

Route Modification Requests

26 | Request for aweather deviation | REQUEST WEATHER 2 N M Y
to the specified position viathe | DEVIATION TO [position]
specified route. VIA [route clearance]

27 | Reguest for aweather deviation | REQUEST WEATHER 2 N M Y
up to the specified distance off DEVIATION UP TO [distance
track in the specified direction. | offset] [direction] OF ROUTE

70 | Reguest aclearance to adopt the | REQUEST HEADING 1 N L Y
specified heading. [degrees)

71 | Reguest aclearance to adopt the | REQUEST GROUND TRACK 3 N L Y
specified ground track. [degrees]

Reports

28 | Notification of leaving the LEAVING [level] 2 N L N
specified level.

29 | Notification of climbingtothe | CLIMBING TO [level] 2 N L N
specified level.

30 | Notification of descending to DESCENDING TO [level] 2 N L N
the specified level.

31 | Notification of passing the PASSING [position] 2 N L N
specified position.

41 | Theaircraft hasregained the BACK ON ROUTE 2 N M N
cleared route.

59 | Notification that the aircraftis | DIVERTING TO [position] 2 U H N
diverting to the specified VIA [route clearance]
position via the specified route.

60 | Notification that the aircraftis | OFFSETTING [distance offset] 2 U H N
deviating the specified distance | [direction] OF ROUTE
in the specified direction off the
cleared route and maintaining a
parallel track.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
72 | Notification that the aircraft has | REACHING [level] 2 N L N
reached the specified level.
76 | Notification that the aircraft has | REACHING BLOCK [leve] 2 N L N
reached alevel within the TO [level]
specified vertical range.
78 | At the specified time, the AT [time] [distance] [to/from] 3 N L N
aircraft’s position was as [position]
specified.
80 | Notification that the aircraftis | DEVIATING [distance offset] 2 U H N
deviating from the cleared route | [direction] OFF ROUTE
by the specified distance in the
specified direction.
103 | Allowsthe aircraft operator to CANCELLINGIFR 3 N L Y
indicate that he has cancelled
IFR flight plan.
8.3.3 Class 3: Strategic Messages
Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Vertical Requests
11 | Reguest that at the specified AT [position] REQUEST 2 N L Y
position a climb to the specified | CLIMB TO [level]
level be approved.
12 | Request that at the specified AT [position] REQUEST 2 N L Y
position a descent to the DESCENT TO [level]
specified level be approved.
13 | Request that at the specified AT [time] REQUEST CLIMB 2 N L Y
time a climb to the specified TO [level]
level be approved.
14 | Request that at the specified AT [time] REQUEST 2 N L Y
time a descent to the specified DESCENT TO [level]
level be approved.
L ateral Offset Requests
16 | Request that aparallel track, AT [position] REQUEST 2 N L Y
offset from the cleared track by | OFFSET [distance offset]
the specified distance in the [direction] OF ROUTE
specified direction, be approved
from the specified position.
17 | Request that a paralel track, AT [time] REQUEST OFFSET 2 N L Y
offset from the cleared track by | [distance offset] [direction] OF
the specified distance in the ROUTE
specified direction, be approved
from the specified time.
Voice Contact Requests
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

20 | Reguest for voice contact. REQUEST VOICE CONTACT 3 L

21 | Reguest for voice contact on the | REQUEST VOICE CONTACT 2 L
specified frequency. [frequency]

Route Modification Requests

22 | Request to track from the REQUEST DIRECT TO 1 N L Y
present position direct to the [position]
specified position.

23 | Reguest for the specified REQUEST [procedure name] 2 N L Y
procedure clearance.

24 | Reguest for aroute clearance. REQUEST CLEARANCE 1 N L Y

[route clearance]
25 | Request for aclearance. REQUEST [clearance type] 2 N L Y
CLEARANCE

N2 | Request for the description of REQUEST HOLDING 2 N L Y

holding procedures. INSTRUCTIONS
Other Requests

101 | Allowsthe aircraft operator to REQUEST END OF SERVICE - L L Y
indicate a desire for termination
of CPDLC service with the
Current Data Authority.

Negotiation Responses

81 | We can accept the specified WE CAN ACCEPT [level] AT 2 L L N
level at the specified time. [time]

82 | We cannot accept the specified | WE CANNOT ACCEPT [level] 3 L L N
level.

83 | We can accept the specified WE CAN ACCEPT [speed] AT 2 L L N
speed at the specified time. [time]

84 | We cannot accept the specified | WE CANNOT ACCEPT 3 L L N
speed. [speed]

85 | We can accept aparalel track WE CAN ACCEPT [distance 2 L L N
offset the specified distancein offset] [direction] at [time]
the specified direction at the
specified time.

86 | We cannot accept a parallel WE CANNOT ACCEPT 3 L L N
track offset the specified [distance offset] [direction]
distance in the specified
direction.

Reports

32 | Notification of the present level. | PRESENT LEVEL [level] 3 L

33 | Notification of the present PRESENT POSITION 3 L
position. [position]

34 | Notification of the present PRESENT SPEED [speed)] 3 N L N
speed.

35 | Notification of the present PRESENT HEADING 3 N L N
heading in degrees. [degrees)]
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num

36 | Notification of the present PRESENT GROUND TRACK 3 N L N
ground track in degrees. [degrees)

37 | Notification that the aircraftis | LEVEL [level] 3 N L N
maintaining the specified level.

38 | Read-back of the assigned level. | ASSIGNED LEVEL [level] 3 M

39 | Read-back of the assigned ASSIGNED SPEED [speed] 3 M
Speed.

40 | Read-back of the assigned ASSIGNED ROUTE [route 3 N M N
route. clearance]

42 | The next waypoint isthe NEXT WAYPOINT [position] 3 N L N
specified position.

43 | The ETA at the next waypoint | NEXT WAYPOINT ETA 3 N L N
is as specified. [time]

44 | The next but one waypoint is ENSUING WAYPOINT 3 N L N
the specified position. [position]

45 | Clarification of previously REPORTED WAY POINT 3 N L N
reported waypoint passage. [position]

46 | Clarification of time over REPORTED WAYPOINT 3 N L N
previously reported waypoint. [time]

47 | The specified (SSR) code has SQUAWKING [code] 3 N L N
been selected.

48 | Position report. POSITION REPORT [position 2 N M N

report]

77 | Read-back of the assigned ASSIGNED BLOCK [level] TO 3 N M N
vertical range. [level]

79 | Thecode of the latest ATIS ATIS [atis code] 3 N L N
received is as specified.

102 | Used to report that an aircraft LANDING REPORT - N N N
has landed.

104 | Notification of estimated time ETA [position][time] 1 L L N
of arrival at the specified
position.

105 | Notification of the alternative ALTERNATE AERODROME 2 L L N
aerodrome for landing. [airport]

106 | Notification of the preferred PREFERRED LEVEL [level] 2 L L N
level.

108 | Notification that de-icing action | DE-ICING COMPLETE 2 L L N
has been compl eted.

109 | Notification of the preferred TOP OF DESCENT [time] 2 L L N
time to commence descent for
approach.

110 | Notification of the preferred TOP OF DESCENT [position] 2 L L N
position to commence descent
for approach.
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
111 | Notification of the preferred TOP OF DESCENT [time] 3 L L N
time and position to commence | [position]
descent for approach.
113 | Notification of the requested [speed type] [speed type] [speed 3 N L N
speed. type] SPEED [speed)]
NOTE : Additional Reports on weather conditions (e.g. TURBULENCE, ICING, etc.) are being
introduced in the ICAO Manual of ATS Data Link Applications but were not ready at the time
of the publication of this document.

8.3.4 Class 4: Information Messages

Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
Negotiation Responses

49 | Request for the earliesttimeat | WHEN CAN WE EXPECT 2 L L Y
which a clearance to the [speed]
specified speed can be expected.

50 | Request for theearliesttimeat | WHEN CAN WE EXPECT 2 L L Y
which a clearance to a speed [speed] TO [speed]
within the specified range can
be expected.

51 | Request for theearliesttimeat | WHEN CAN WE EXPECT 3 L L Y
which a clearance to regain the | BACK ON ROUTE
planned route can be expected.

52 | Request for theearliesttimeat | WHEN CAN WE EXPECT 2 L L Y
which a clearance to descend LOWER LEVEL
can be expected.

53 | Request for theearliesttimeat | WHEN CAN WE EXPECT 2 L L Y
which aclearanceto climbcan | HIGHER LEVEL
be expected.

54 | Request for theearliesttimeat | WHEN CAN WE EXPECT 2 L L Y
which aclearance to cruise CRUISE CLIMB TO [level]
climb to the specified level can
be expected.

87 | Request for theearliesttimeat | WHEN CAN WE EXPECT 2 L L Y
which aclearance to climb to CLIMB TO[level]
the specified level can be
expected.

88 | Request for theearliesttimeat | WHEN CAN WE EXPECT 2 L L Y
which aclearance to descend to | DESCENT TO [level]
the specified level can be
expected.

8.3.5 Class 5: Special Messages
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Msg Message | ntent/Use M essage Element FOU URG | ALRT | RESP
Num
M essage Additions
65 | Used to explain reasons for DUE TO WEATHER L L N
aircraft operator’ s message.
66 | Used to explain reasons for DUE TO AIRCRAFT 1 L L N
aircraft operator’ s message. PERFORMANCE
74 | States adesire by the aircraft REQUEST TO MAINTAIN 3 L L Y
operator to provide hisher own [ OWN SEPARATION AND
separation and remainin VMC. | VMC
75 | Used in conjunction with AT PILOTS DISCRETION 3 L L N
another message to indicate that
the operator wishes to execute
request when the pilot is
prepared to do so.
Responses
0 The instruction is understood WILCO 1 N M N
and will be complied with.
1 The instruction cannot be UNABLE 1 N M N
complied with.
2 Wait for areply. STANDBY 1 M
3 Message received and ROGER 1 M
understood.
4 Yes. AFFIRM 1 M
5 No. NEGATIVE 1 M
62 | A system generated message ERROR [error information] - L
that the avionics has detected
an error.
100 | Confirmation to the aircraft LOGICAL - N M N
system that the ground system ACKNOWLEDGMENT
has received the message to
which the logical
acknowledgment refers and
found it acceptable for display
to the responsible person.
N2 | Reguest to confirm the CONFIRM CLEARANCE 2 N M Y
previously sent clearance.
System Management M essages
73 | A system generated message [version number] - L L N
indicating the software version
number.
N2 | Indicatesto the controller that MESSAGE LATE - N L N
the message was timed out by
the aircraft.
N2 | Indicatesto the controller that MESSAGE REJECTED. - N L N
the message has been rejected REVERTING TO VOICE
and voice contact should be
established.
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ll\l/lsg M essage I ntent/Use M essage Element FOU URG | ALRT | RESP
um
Free Text

67 [freetext] - N L N
68 [freetext] - D H Y
90 [freetext] - N M N
91 [freetext] - N L Y
92 [freetext] - L L Y
93 [freetext] - U H N
94 [freetext] - D H N
95 [freetext] - U M N
96 [freetext] - U L N
97 [freetext] - L L N
98 [freetext] - N N N

8.4 CIC Message Validity Checks

The message validity checks have been introduced in order to provide for the automatic
detection of operationally meaningless data link messages that can be composed when several
CIC message elements are grouped into one single CIC message. This validity check should
reduce the occurrence of wrong messages which will bring benefits to users through a gain in
time and a lesser chance of misunderstandings.

The following cases of combination of message elements should result in invalid messages:

1. Combination of two contradictory message elements in the same message, e.g.:

climb / descend

above / below

squawk / stop squawk

1- Combination of two incompatible message elements in the same message, e.g.:

when can you accept... / can you accept...

identified / radar service terminated

contact / monitor

1 Combination of two or more of the following message elements in the same message:

WILCO

UNABLE
STANDBY

ROGER
AFFIRM

NEGATIVE

CONFIRM CLEARANCE
REQUEST DEFERRED
REQUEST FORWARDED
REQUEST ALREADY RECEIVED
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9. Additional Guidance

The previous subsections introduced a classification of the CIC message elements according to
their frequency of use. In order to provide additional guidance to end-systems and airborne HMI
designers and to facilitate the operational use of CIC by the Aircrew, the frequency of use
categories of the downlink message elements will be detailed further as follows:

la
1b

2p
2e
2b
3a
3b

Routine Responses.

Message elements routinely used as initiation of exchanges and/or expected to
provide the maximum benefits.

Messages not frequently used but should be available for strategic planning.

Messages envisaged for future system expansion.

Messages required as back up to voice communications.

Messages not used for initiation of exchanges in the European airspace.

Messages described in or supported by other data link ATS services

FOU Downlink Message Element

1la ROUTINE RESPONSES
la WILCO
la UNABLE
la STANDBY
la ROGER
la AFFIRM
la NEGATIVE

1b ROUTINE
1b REQUEST CLIMB TO [level]
1b REQUEST DESCENT TO [level]
1b REQUEST [speed]
1b REQUEST DIRECT TO [position]
1b REQUEST CLEARANCE [route clearance]
1b REQUEST HEADING [degrees]
1b ETA [position][time]
1b DUE TO WEATHER
1b DUE TO AIRCRAFT PERFORMANCE
2p PLANNING

2p AT [position] REQUEST CLIMB TO [level]
2p AT [position] REQUEST DESCENT TO [level]
2p AT [time] REQUEST CLIMB TO [level]
2p AT [time] REQUEST DESCENT TO [level]
2p REQUEST OFFSET [distance offset] [direction] OF ROUTE
2p AT [position] REQUEST OFFSET [distance offset] [direction] OF

ROUTE
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FOU

Downlink Message Element

2p

AT [time] REQUEST OFFSET [distance offset] [direction] OF
ROUTE

2p

REQUEST [procedure name]

2p

REQUEST [clearance type] CLEARANCE

2p

REQUEST WEATHER DEVIATION TO [position] VIA [route
clearance]

2p

REQUEST WEATHER DEVIATION UP TO [distance offset]
[direction] OF ROUTE

2p

WHEN CAN WE EXPECT [speed]

2p

WHEN CAN WE EXPECT LOWER LEVEL

2p

WHEN CAN WE EXPECT HIGHER LEVEL

2p

WHEN CAN WE EXPECT CLIMB TO [level]

2p

WHEN CAN WE EXPECT DESCENT TO [level]

2p

WE CAN ACCEPT [level] AT [time]

2p

WE CAN ACCEPT [speed] AT [time]

2p

WE CAN ACCEPT [distance offset] [direction] at [time]

2e PLANNING EXTENSION

2e

REQUEST BLOCK [level] TO [level]

2e

REQUEST CRUISE CLIMB TO [level]

1/2e

REQUEST [speed] TO [speed]

2e

WHEN CAN WE EXPECT [speed] TO [speed]

2e

WHEN CAN WE EXPECT CRUISE CLIMB TO [level]

2b BACK UP

2b

DE-ICING COMPLETE (on ground only)

2b

REQUEST VOICE CONTACT [frequency] (g/a)

2b

LEAVING [level] (a)

2b

REACHING [level] (a)

2b

CLIMBING TO [level] (a)

2b

DESCENDING TO [level] (a)

2b

PASSING [position] (a)

2b

POSITION REPORT [position report] (a)

2b

OFFSETTING [distance offset] [direction] OF ROUTE (a)

2b

DEVIATING [distance offset] [direction] OFF ROUTE (a)

2b

BACK ON ROUTE (a)

2b

PAN PAN PAN (g/a)

2b

MAYDAY MAYDAY MAYDAY (g/a)

2b

CANCEL EMERGENCY (g/a)

2b

DIVERTING TO [position] VIA [route clearance] (a)

2b

LANDING REPORT(on ground only)

[free text] (g/a)
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FOU Downlink Message Element
2b ALTERNATE AERODROME [airport] (g/a) PPD
2b PREFERRED LEVEL [level] (g/a)

PPD
2b TOP OF DESCENT [time] (a)
PPD
2b TOP OF DESCENT [position] (a)
PPD
2ble REACHING BLOCK [level] TO [level] (a)
* SQUAWKING 7500
3a SUPPLEMENTAL
3a REQUEST [level]
3a REQUEST VOICE CONTACT
3a WHEN CAN WE EXPECT BACK ON ROUTE
3a [remaining fuel] OF FUEL REMAINING AND [persons on board]
PERSONS ON BOARD
3a REQUEST VMC DESCENT
3a REQUEST GROUND TRACK [degrees]
3a REQUEST TO MAINTAIN OWN SEPARATION AND VMC
3a AT PILOTS DISCRETION
3b ASSIGNED BLOCK [level] TO [level]
3a AT [time] [distance] [to/from] [position]
3a ATIS [atis code]
3a WE CANNOT ACCEPT [level]
3a WE CANNOT ACCEPT [speed]
3a WE CANNOT ACCEPT [distance offset] [direction]
3a MONITORING [unit name] [frequency]
3a CANCELLING IFR
3a TOP OF DESCENT [time] [position]
3a [speed type] [speed type] [speed type] SPEED [speed]
- [free text]
- [free text]
- [free text]
- [free text]
- [free text]
- [free text]
- [free text]
- [free text]
3b SUPPLEMENTAL
3b PRESENT LEVEL [level]
3b PRESENT POSITION [position]
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FOU

Downlink Message Element

3b

PRESENT SPEED [speed]

3b

PRESENT HEADING [degrees]

3b

PRESENT GROUND TRACK [degrees]

3b

LEVEL [level]

3b

ASSIGNED LEVEL [level]

3b

ASSIGNED SPEED [speed]

3b

ASSIGNED ROUTE [route clearance]

3b

NEXT WAYPOINT [position]

3b

NEXT WAYPOINT ETA [time]

3b

ENSUING WAYPOINT [position]

3b

REPORTED WAYPOINT [position]

3b

REPORTED WAYPOINT [time]

3b

SQUAWKING [code]

10. Event Sequence Diagrams

The diagrams in this subsection provide an overview of the main normal and abnormal
sequence of events within the CIC service.

Two diagrams are provided: the first one shows the CIC uplink message exchange and the
second shows CIC downlink message exchange.

Please refer to Appendix B for a description of the symbology used in these diagrams.
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