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F1. DOCUMENT CONFIGURATION

F1.1 Thefollowing pageswill constitute the Configuration Management of the draft ICAO Manual of
ATS DataLink Applications. The list of amendments on this document from one version to the next will
be recorded here to provide the traceability required for configuration control audit until formal
publication of the document asa Manual.

F1.2 Table A givesasummary of the revision materials which create the new version by reference to
their sources. Table B gives detail of the amendments by listing the changes and the pages, sections or

paragraphs affected.
Version | Revision Date Revision Source Remarks
Number
0.0 1 Nov. 95 Post Montreal June/July 95 Joint WG
Meeting
0.1 8 DEC 95 Montreal Nov./DEC 95 Joint WG Meeting
Output
0.2 1 March 96 Pre Dakar March 96 WG /WHL Meeting
0.3 29 March 96 Post Dakar March WG /WHL Meeting
031 9 September Secretariat — Pre-ADSP/4
96
0.4 20 September | ADSP/4
96
Table A: Document Status And History
Version | Part/Chapter/ Amended Remarks
Number Appendix Pages
Table B: Amendments Revision Record
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F2. GLOSSARY OF ACRONYMSABBREVIATIONS

ACARS Aircraft Communications Addressing And Reporting System

ACAS Airborne Collision Avoidance System

ACC Area Control Center

ACK Acknowledge

ADS Automatic Dependent Surveillance

ADSB Automatic Dependent Surveillance Broadcast

ADSF Automatic Dependent Surveillance Function

ADSP ADS Processor

ADSU ADS Unit

AGCS Air-Ground Communication System

AIDC ATS Interfacility Data Communications

AlP Aeronautical Information Publication

ALRT Alert

AMSS Aeronautical Mobile-Satellite Service

APDLC Aircraft Proximity Data Link Communication

ARM ADS Report Message

ASM Airspace Management

ASAS Airborne Separation Assurance System

ASN.1 Abstract Syntax Notation One

ATC Air Traffic Control

ATCO Air Traffic Control Officer

ATCU Air Traffic Control Unit

ATFM Air Traffic Flow Management

ATIS Automatic Terminal Information Service

ATM Air Traffic Management

ATN Aeronautical Telecommunications Network

ATS Air Traffic Services

ATSC Air Traffic Services Communication

ATSU Air Traffic Services Unit

CAA Civil Aviation Authority

C-ATSU Controlling ATS Unit

CCR Cancel Contract Reguest

CDA Current Data Authority

CER Cancel Emergency Mode Reguest

CMU Communications Management Unit

CNS Communication, Navigation And Surveillance
Version: 0.4 Part | Preliminaries 20 September 1996
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Page vi

CPDLC Controller Pilot Data Link Communications

CPL Current Flight Plan

CTC Cancel All Contracts And Terminate Connection Request

D-ATSU Downstream ATS Unit

DC Departure Clearance

DDA Downstream Data Authority

DFIS Data Link Flight Information Service

DLIC Data Link Initiation Capability

DSC Downstream Clearance

ECR Event Contract Request

EMG Emergency

ETA Estimated Time Of Arrival

ETD Estimated Time Of Departure

FANS (Phasell)  Specia Committee for the Monitoring and Co-ordination of
Development and Transition Planning for the Future Air
Navigation System (Phase I1)

FASID Facilities And Services Implementation Document

FDPS Flight Data Processing System

FIR Flight Information Region

FIS Flight Information Service

FOM Figure Of Merit

FPL Filed Flight Plan

GG Ground/Ground

GGCS Ground/Ground Communication System

GNSS Global Navigation Satellite System

GPWS Ground Proximity Warning System

HF High Frequency

HFDL High Frequency Data Link

IAS Indicated Air Speed

ICAO International Civil Aviation Organization

ID Identification

IFR Instrument Flight Rules

ILS Instrument Landing System

INS Inertial Navigation System

IRS Inertial Reference System

LACK Logical Acknowledgment

LAN Local Area Network

LOA Letter Of Agreement
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MET
METAR
Mode S
MOU
MSAW
MSSR
NAK
NAT
NATSPG
NCN
NDA
NIM

NM
NOTAM
OCM
OLDI
OR

oSl
PANS-RAC

PCR
PER
PIREP

PSR
QOSs
R-ATSU
REC
RESP
RGCSP
RNP
RTF
RVR
RIT
SARPs
SATCOM

Meteorological or Meteorol ogy
Aviation Routine Weather Report
Mode Select

Memorandum Of Understanding
Minimum Safe Altitude Warning
Monopulse SSR

Negative Acknowledgment

North Atlantic

North Atlantic Systems Planning Group
Non Compliance Notification
Next Data Authority

Navigational Integrity Monitoring
Nautical Miles

Notice To Airmen

Oceanic Clearance Message
On-Line Data Interchange
Operational Requirement

Open Systems Interconnection

Procedures for Air Navigation Services - Rules of the Air and
Air Traffic Services (Document 4444)

Periodic Contract Request
Packed Encoding Rules
Pilot Report

Primary Surveillance Radar

Quality Of Service

Receiving ATS Unit

Recall

Response

Review Of The General Concept Of Separation Panel
Required Navigation Performance
Radiotel ephony

Runway Visual Range

Radio Transmission

Standards And Recommended Practices
Satellite Communications

" not specified in other ICAO documents
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SC 170 RTCA Special Committee 170

SDPS Surveillance Data Processing System

SF Scaling Factor

SID Standard Instrument Departure

SSR Secondary Surveillance Radar

STCA Short Term Conflict Alert

TAF Aerodrome Forecast

T-ATSU Transferring ATS Unit

TWS Terminal Weather Service

URG Urgency

uTC Coordinated Universal Time

VDL VHF Digital Link

VDR VHF Data Radio

VHF Very High Frequency

VFR Visual Flight Rules

VMC Visual Meteorological Conditions

VSP Variable System Parameter

VOR VHF Omnidirectional Radio Range

WILCO Will Comply

WMO World Meteorological Organization
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F.3 EXPLANATION OF TERMS

Aircraft Identification: A group of letters, figuresor acombination thereof whichisidentical to or the code
equivaent of the aircraft callsign. Itisusedin Field 7 of the ICAO model flight plan.

Aircraft Address: A unique combination of 24 bits available for assignment to an aircraft for the purpose
of air-ground communications, navigation and surveillance.

Air Traffic Services|nterfacility Data Communications (AIDC). A datalink application that providesthe
capability to exchangedatabetween air traffic serviceunitsduring thenotification, coordination, and transfer
of aircraft between flight information regions.

Automatic Dependent Surveillance (ADS): A surveillance technique in which aircraft automatically
provide, viaadatalink, dataderived from on-board navigation and position-fixing systems, including aircraft
identification, four-dimensional position, and additional dataas appropriate. ADSisadatalink application.

Automatic Dependent Surveillance-Broadcast (ADS-B): ADS-B isasurveillance application transmitting
parameters, such as position, track and ground speed, via a broadcast mode data link, and at specified
intervals, for utilization by any air and/or ground usersrequiring it. ADS-B isadatalink application.

ADS Agreement: An ADS agreement is an ADS reporting plan which establishes the conditions of ADS
data reporting (i.e., data required by the ground system and frequency of ADS reports which have to be
agreedto prior tothe provision of the ADS services). Thetermsof the agreement will be exchanged between
the ground system and the aircraft by means of acontract, or a series of contracts. An ADS contract would
specify under what conditions ADS reports would be initiated, and what data would be contained in the
reports. There are three types of contracts: Periodic, Event and Demand.

Availability: The ability of a system to perform its required function at the initiation of the intended
operation. It is quantified as the proportion of the time the system is available to the time the system is
planned to be available.

Baseline Information: Required information upon which to measure certain type of ADS events. (i.e,
atitude change event, air speed change event, ground speed change event, heading change event and track
angle change event).

Continuity: The probability of asystem to performitsrequired function without unscheduled interruptions
during the intended period of operations.

Controller Pilot Data Link Communications (CPDLC): A datalink application that provides a means of
communication between controller and pilot, using data link for ATC communications.

Data Link Application: A datalink application is the implementation of data link technology to achieve
specific Air Traffic Management (ATM) operational functionalities. For example, inthiscontext the current
functionalitiesare DLIC, ADS, CPDLC, DFIS, AIDC, and ADS-B.

Version: 0.4 Part | Preliminaries 20 September 1996
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Data Link Initiation Capability: A datalink application that provides the ability to exchange addresses,
names and version numbers necessary to initiate data link applications.

Data Link Service: A datalink serviceis aset of ATM related transactions, both system supported and
manual, within a data link application, which have a clearly defined operational goal. Each data link
application service is adescription of its recommended use from an operational point of view.

DataLink Flight Information Services: A datalink application that allowsthe exchange of pertinent flight
data between air and ground users.

End-to-End Transfer Delay: The period elapsed from the time at which the originating user initiates the
triggering event until the time the transmitted information has been received by the intended recipient.

I ntegrity: The probability that errorswill be mis-detected. Thismay bewhen acorrect messageisindicated
as containing one or more errors, or when a message containing one or more errors is indicated as being
correct.

Note: Integrity relatesto the trust which can be placed in the correctness of the information provided.

Operational Requirement (OR): A statement of the operational attributes of a system needed for the
effective and/or efficient provision of air traffic services to users.

Reliability: The probability that the system will deliver a particular message without errors.

Note: Explanations of other termsare provided in the Glossary of Acronymsand inthe Data Glossariesfor
data link applications.

Version: 0.4 Part | Preliminaries 20 September 1996
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

2. INTRODUCTION TO THE ICAO MANUAL
2.2 Pur pose of the Document

222 The purpose of this document is to describe the elements of a data link based Air Traffic
Service (ATS) and its application on a world-wide basis. The document provides guidance material for
aviation authorities, airspace users and service providers in establishing a data link based service in their
airspace according to regional and national plans.

224 This document has been devel oped to:

b) explainthe concept of adatalink based ATC system and associated communications
requirements for the digital interchange of ATS messages,

d) identify how adatalink based ATS will enhance existing air traffic services;

f)  provideguidancematerial for aviationauthorities, airspaceusers, and serviceproviders
on:

2)  system concepts and descriptions;
4) operational requirements;
6) procedures and automation capabilities; and

8) implementation andtransition strategies, including particul ar servicedescription
which provide guidance on ways to implement portions of an application.

226 The data link based system will be characterized by the use of Automatic Dependent
Surveillance (ADS), Controller Pilot Data Link Communication (CPDLC) and the automatic provision of
datalink flight information services (DFIS), via data link, from an addressabl e database on request by the
pilot. A DataLink Initiation Capability (DLIC) allowing the establi shment of the necessary communications
link between the aircraft and the relevant ATS ground systems will be provided. In order to support these
air/ground services, an appropriate ground/ground ATS interfacility data link communications (AIDC)
network will be incorporated. Initial information on ADS Broadcast (ADS-B) isincluded.

228 Datalink applicationsarebeing devel oped and implemented on aregional basis. Integration
of these developments into a global implementation is envisaged within the context of the future
Communication Navigation Surveillance/Air Traffic Management (CNS/ATM) systemsconcept. Individual
States and the aeronautical industry are progressing the technical specifications for aircraft, ground
equipment and other system components. Equipment for related data link communications is also being
developed. Consequently, and inthe general interest of devel oping harmonized and compatibl e systems, the
contents of this guidance material should be taken into account in those developments, designs and
implementations.

Version: 0.4 Part | Chapter 1 20 September 1996
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2.4 Structure of the document
24.2 The main body of this document contains the following parts:
b) Overview of ATS Data Link Applications,
d) DataLink Initiation Capability (DLIC),
f)  Automatic Dependent Surveillance (ADS),
h)  Controller Filot Data Link Communications (CPDLC),
j) DataLink Flight Information Service (DFIS),
I)  ATSInterfacility Data Communications (AIDC), and
n) ADSBroadcast (ADS-B).

244 The guidance material in this document for applications using Aeronautica
Telecommunications Network (ATN) should be used in conjunction with the International Civil Aviation
Organization (ICAO) Standards and Recommended Practices (SARPs) (ATNP), and procedures devel oped
for theuse of ADS and other datalink communications, as contained in the Annexes and the Procedures for
Air Navigation Services — Rules of the Air and Air Traffic Services (PANS-RAC, Doc 4444).

24.6 Thisguidance material isconsidered part of theevol utionary processfor theimplementation
of datalink related technology. ICAO will continue its effortsin support of the timely development of all
necessary material to ensure a global harmonization and standardization of future data link based ATC
systems.

248 Part 1 provides an overview of data link applications being developed for use in the
CNS/ATM environment, and the requirements of the overall system. Relevant technologies are briefly
described, and their inter-relationship and useinthe overall Air Traffic Systemisoutlined. Statesconcerned
with the development of data link applications should ensure that the technical mediato be provided fulfill
the operational needs.

24.10 Part 2 contains guidance material for the DataLink Initiation Capability (DLIC). TheDLIC
provides the necessary information to enable data link communications between the ATC ground and air
systems to be established.

24.12 Part 3 providesguidance material and informationfroman operational standpoint in support
of technical developments relating to ADS. In this context, the guidance material represents a set of
operational principles and procedures for the efficient use of ADSin ATS.

Version: 0.4 Part | Chapter 1 20 September 1996
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24.14 Part 4 explains the concept of Controller Pilot Data Link Communication (CPDLC) and its
associated requirements, identifies how this will enhance air traffic services, and describes in detail the
necessary message formats and their implementation.

24.16 Part 5 indicates how flight information services will be incorporated into the data link
environment, providing the ability for the pilot to receive DataLink FIS (DFIS) on theflight deck on request
or automatically. An outline of the services proposed for implementation is aso given.

24.18 Part 6 relates to the concept of ATS Interfacility Data Communications (AIDC) and gives
guidance on the implementation of ground to ground data link technology needed to support the air/ground
ATC facilities.

24.20 Part 7 relatesto ADS Broadcast (ADS-B) and provides theinitial guidance on its concept.

24.22 Further parts may be added in later editions to reflect the introduction, development and
implementation of other applications. Appendix A to this chapter provides a template for States or
organizationsto submit additional applicationsor servicesto ICAO. Existing servicedescriptionsgeneraly
conform to this template.

Version: 0.4 Part | Chapter 1 20 September 1996
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

CHAPTER 1 APPENDIX A

TEMPLATE FOR A DETAILED DESCRIPTION OF AIR/GROUND DATA LINK SERVICES

1A.2 Detailed Description of Selected Services

1A.2.2 This appendix describes data link applications as Services. A Serviceis a set of ATM
related transactions, both system supported and manual, within adatalink application, which have aclearly
defined operational goal. Each datalink serviceisadescription of itsrecommended use from an operational
point of view.

1A24 Services are defined in gradually increasing detail, using the following sub-sections:

Scope and Obj ective provides a brief, two-to-three sentence description of what the Service does from an
operational perspective.

Expected Benefits, Anticipated Constraints, and Associated Human Factor s

Expected benefits provides anon-exhaustive list of benefits expected from implementation
of the Service uniquely or particularly applicable to the Service being described.

Anticipated constraints describes the constraints which could result from implementation
of the Service uniquely or particularly applicable to the Service being described.

Human Factors provides the human factors aspects considered essential for the safe and
coherent operation of the service.

Operating Method Without Data L ink describeshow the controller, pilot, or support systems performthe
Service in today's non-data link environment. Asthis heading describes controller and pilot actions, it will
also cover procedures.

Operating Method With Data Link:

Normal Mode describes how the service would normally be conducted via the following
sub-sections.

b) Service Description describes how the controller, pilot, or support system(s) will
performthe Servicewith datalink assistance. Asthisheading describescontroller and
pilot actions, it will also cover procedures and should identify optional features in
addition to the standard features of the Service. This heading also describes how

Version: 0.4 Part | Chapter 1 Appendix A 20 September 1996
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the data link Serviceis carried out, stating what messages are sent by the data link partners involved, and
what operational events trigger the transmittal of the messages.

d) Initiation Conditions describes what conditions must be met prior to initiation of the
datalink service, to include association with operational events and manual action.

f)  Sequence Of Services states what other data link services must precede the data link
service, if any.

h)  Additional Guidelines provide any additional features for the data link service, to
include amplification of the preceding el ements and any recommended enhancements
that could be achieved through advanced airborne or ground equipment.

Time SequenceDiagram (T SD) isastandard method to illustrate the message flowsin chronol ogical order
for the standard (nominal) execution of a Service.

An example diagram follows:

Ground System Communication System Airborne System
I
Event Contract
Request
Event Contract
. Request

Y S T
|
M
et E

’ Non-Compliance

Notification

\/

L.
.
L.
P ‘1
.
Non-Compliance .t

Notification ADS Report Containing

Baseline Information if Required,
for events that can be complied with

-

. Tt
ADS Report Containing "
Baseline Information if Required,
for events that can be complied with

-

Event Occurs that can be complied with:
ADS Report(s) Containing
Event data if Required
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I nfor mation Exchangesprovidesfurther operational requirementsfor each message described in the above
section. This section is set out in atable with the following entries:

b) Message states the name of the specific message within the exchange.

d) Information required includes a plain text description of the datato be transferred in
the message. Descriptions should clearly separate and identify the mandatory and
optional contents.

f)  Event Trigger briefly describes the operational event that will initiate the message.

h)  Source/Destination givestheoperational sourceand destination of themessage. These
can be aircraft or one of several ATSU designators, as defined in the glossary.

j)  Alerting Requirements describes the need for the pilot and controller aerting for the
datalink service. Alerting can be one of four categories:

2)  H: High;

4) M: Medium;

6) L: Low;

8)  N: Noalerting required.

[)  Responseindicateswhether aresponseisor isnot required for the message (“ Y” and
“N” respectively).

An exampletableisasfollows:

MESSAGE | INFORMATION EXAMPLE EVENT/ SOURCE/ | ALERT | RESPONSE
REQUIRED OPERATIONAL | TRIGGER DEsT.
MSG
CONTENTS
Mandatory Ctrlr:
Optional Pilot:

Quality Of Service Requirements (QOS): Only exceptions to the global QOS requirements (when
available) need be specified.

b) Communication Priority establishes the priority of messages within this Service in
relation to other information flows:

2) Distress, indicating grave and imminent danger;

4) Urgent, concerning the safety of theaircraft or personson-board or within sight;

Version: 0.4 Part | Chapter 1 Appendix A 20 September 1996
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d)

6) Flight Safety, comprising movement and control messages and meteorol ogical
or other advice of immediate concern to an aircraft in flight or about to depart,
or of immediate concern to units involved in the operational control of an
aircraft in flight or about to depart;

8) Routine Surveillance or Navigation;

10) Routineoperational messages, comprising aircraft operator and other messages
of concern to the aircraft in flight or about to depart;

12) NOTAM-Class| distribution;

14) Meteorologica messages, comprising forecasts, observations and other
messages exchanged between meteorol ogical offices;

16) Low, indicating any message with alower priority than the above.

Urgency delineates the rel ative relationship among messages when placed in a queue
for operator access. It relates to the handling of the information by the receiving
system. It dictatesthe order of display, processing (including deletion, modification,
and shelf-life), or other action in accordance with the sequencing of essential, routine
and time-expired data. Urgency does not influence communication processing, which
isdefined by communicationspriority; it appliesto theend user processing application
only. Validentriesare:

2) Digtress: indicating grave and imminent danger;

4) Urgent: comprising movement and control messages and meteorological or
other advice of immediate concern to an aircraft in flight or about to depart, or
of immediate concern to unitsinvolved in the operational control of an aircraft
in flight or about to depart;

6) Normal: comprising routine operational messages such asroutine surveillance
or navigation, meteorol ogical messages not of an urgent nature, etc.;

8) Low: indicating any message with alesser urgency than the above.

Version: 0.4
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f)  Information Security provides any applicable security requirementsfor the messages,
including:

2) Data Origin Authentication, indicating how much assuranceisrequired that the
data sourceis as stated. Valid entries are:

i) Normal, indicating that the indicated originator must always be authentic;

Version: 0.4
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4)

6)

8)

10)

i) Low, indicating that the non-authentic originators are acceptable in some
circumstances, but must be identifiable and notified to the responsible
operators.

Access Control, indicating the confidentiality level of the data, or the

requirement for the data to be restricted to only authorized recipients. Valid

entries can be one or more of the following:

i) "C, indicating that the data must be protected against any unauthorized
access, to include copying of the data;

ii) "M’ indicatingthat thedatamust be protected against any unauthorized and
undetected modification of a message;

iv) "A', indicating protection against unauthorized addition of messages;

v) D', indicating protection against unauthorized deletion of messages.

Data Integrity. Valid entries are:

i) Maximum, indicating that loss or corruption of datais unacceptable;

i) Medium, indicating that loss or corruption of data is acceptable in some
circumstances, but must be identifiable and notified to the responsible

operators.

i) Minimum, indicating that loss or corruption of datais acceptable and does
not require notification.

Availability, and

Service Restoration Time.

Exception handling describes what should happen if the servicefails, to include error reporting, recovery
needs, procedures and alternative message exchange.

Version: 0.4
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

3. THE FANS CONCEPT

3.2 Historical Background

322 Inthe early 1980's, ICAO recognized theincreasing limitations of the present air navigation
systemsand theimprovements needed to takecivil aviationinto the 21st century. 1n 1983, ICAO established
the Special Committee on Future Air Navigation Systems (FANS) with thetask of studying, identifying and
assessing new concepts and new technol ogy and making recommendationsfor the coordinated evol utionary
development of air navigation over atime scale of the order of 25 years.

324 FANS recognized that the limitations of the present systems were intrinsic to the systems
themselves and the problems could not be overcome on a global scale except by development and
Implementation action of new conceptsand new communi cations, navigation and surveillance (CNS) systems
to support future enhancementsto Air Traffic Management (ATM). FANS proposed anew system concept,
one which would evolve over aperiod of years, and which recognized that the pace of change cannot be the
same everywhere on the globe.

3.26 ICAO recognized that implementation of the new systems concepts would require global
coordination and planning on an unprecedented scal e, and established afollow-on committeeto help ensure
a coherent, cost-beneficial, global implementation of the new system concept. Human factors and
human/computer interfaces would also require careful consideration. Appendix A to this chapter contains
further information on human factors.

3.28 The Tenth Air Navigation Conference (1991) endorsed the global concept proposed by the
Special Committee for the Monitoring and Co-ordination of Development and Transition Planning for the
Future Air Navigation System (FANSPhasell). Theconcept, whichiscontainedinthe Globa Co-ordinated
Plan for Transition to the ICAO CNS/ATM Systems (Doc 9623, Report of FANS (11)/4), included avariety
of satellite-based systems along with ajudicious selection of ground-based systems. An outlineindication
of how the various elements of the concept will be applied is given below.

34 ThelCAO CNSATM System
342 Communications
3422 Inthefuture CNS/ATM system, air-ground communicationswith aircraft will increasingly

beby meansof digital datalink. Thiswill allow efficient communication paths between ground and airborne
systems. ICAO has developed a communication systems architecture that provides a range of capahilities
to suit the needs of air traffic services providers and their users, including the Aeronautical Mobile Satellite
Service (AMSS). Variouscommunicationsmedia, e.g., AMSS, Very High Frequency (VHF), datalink and
Secondary Surveillance Radar (SSR) Mode Sdatalink, will beintegrated through an ATN based on an Open
Systems Interconnection (OSI) architecture.
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3424 Potential benefits from air-ground communications are:

b) efficient linkages between ground and airborne systems,

d) improved handling and transfer of data,

f)  reduced channel congestion,

h)  reduced communications errors,

j)  inter-operable communication media, and

[)  reduced workload.
344 Navigation
3442 Required Navigation Performance (RNP), conceived by the FANS Committeeand devel oped
by the Review of the General Concept of Separation Panel (RGCSP), defines navigation performance
accuracy required for operation within a defined airspace. The concept, in principle, allows the aircraft
operator to select the type of navigation equipment to use. It isanticipated that RNP requirements could be
met by the Global Navigation Satellite System (GNSS), currently being deployed. It isexpected that GNSS
will beableto provideahighintegrity, highly accurate navigation service, suitablefor solemeansnavigation,
at least for enroute applications.
3444 Potential benefits from GNSS are:

b) improved four-dimensional navigational accuracy;

d) high-integrity, high accuracy, worldwide navigation service;

f)  cost savings from phase-out of ground-based navigational aids; and

h)  improved air transport services using non-precision approaches and precision landing

operations.
34.6 Surveillance
34.6.2 The datalink based ATS will use adatalink to provide surveillance information for ATS.

Surveillance may be independent, i.e., using radar, or dependent, i.e., using on board derived information
passed automatically to the ATC provider. The two systems may, where necessary, be combined.

3464 Potential benefits from the enhanced surveillance system are:
b) enhanced flight safety;

d) improved surveillance of aircraft in non-radar areas,
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f)  possible reduction of separation minimain non-radar airspace;

h)  reduced delays;

j)  theaccommodation of user-preferred flight profiles;

[) increased ATC capacity; and

n)  more efficient and economic aircraft operations.
3438 Air Traffic Management (ATM)
3482 The future ATM system will make maximum use of automation to reduce or eliminate
constraints imposed on ATM operations by current systems, and to derive the benefits made possible by
implementation of the new CNS systems. Theflexibility facilitated by the new CNS systemswill allow the
introduction of automation capabilitiesfrom the simplest to the most advanced, asrequired by theindividual
States, and in a globally harmonious fashion. It is expected that the early use of ATM automation will be
most visible in flow and tactical management.
3484 ATM automation will makeit possible to formulate real -time flow management strategies
and allow for negotiation between ATS and aircraft to enhance tactical management. Data link and voice
channels, enhanced by automation aids, will be used for aircraft not capable of automated negotiation with
ground systems.
3486 Future ATM systemswill significantly benefit the rapidly growing international air traffic
operations. Thegoal isto develop flexible operations by accommodating users preferred trajectoriesto the
optimum extent possible. The future ATM systems will use automatic dependent surveillance, other data
link applications, satellite communications, the global navigation satellite system and aviation weather
system improvements to integrate ground-based automation and airborne flight management systems.
3488 Potential benefits from improvementsin ATM are:

b) enhanced safety, reduced delays and increased airport capacity;

d) moreflexible ATM operations;

f)  enhanced surveillance capahility;

h)  reduced congestion;

j)  moreefficient use of airspace, including more flexibility and reduced separations;

[)  better accommaodation of user-preferred profiles;

n)  enhanced meteorological information; and

p) reduced controller workload.
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3.4.10

3.4.10.2

These could include;

Expected Benefits of DataLink ATS

Significant benefits are expected to accrue from the implementation of a data link ATS.

b)
d)
f)
h)

i)

Increased safety by reducing the potential for erroneous receipt of messages,
Reduction of voice channel congestion;

Reduction of R/T workload for both the pilot and controller;

Increased communication availability;

Reduction of late transfer of communications;

Reduction of re-transmissions caused by misunderstood communications,
Increased flexibility in handling ATC communication tasks;

More efficient use of airspace due to more time being allocated to providing a better
service to user aircraft, rather than routine communications tasks;

Reduced controller stress‘memory burden;

Reduced controller communication time.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

CHAPTER 2 APPENDIX A

HUMAN FACTORS

2A.2 Summary

2A.2.2 Thesuccess of theICAO CNS/ATM systems concept will depend to alarge degree uponits
effectiveimplementation into the operational environment. The effectiveness of theimplementation will be
affected by anumber of variables. One such variableisthe adoption of asystemic approach whichtakesinto
consideration facts and issues regarding all components of the CNS/ATM systems concept, rather than the
technology involved exclusively. Within this systemic approach, and in order to realize the CNSATM
systems potential, Human Factors considerations should be included early in the design stage, before the
systems and their subsystems achieve full operational status.

2A 4 Background and Justification

2A.4.2 L apsesin human performance underliemost saf ety breakdownsand damage-inducing events
inmodern, technol ogy-based production systems, of which air transportationisaperfect example. Measures
to contain the adverse consequences of human error in aviation have traditionally followed a two-pronged
approach. They have been directed, piecemeal, either to the technology employed to achieve and improve
the system's production goals, and/or to the front-line users and operators of this technology. The
contribution of improved technology to aviation safety and efficiency remains unparalleled in similar
high-technol ogy production systems. Therenewed attention dedicated to the human element in aviation over
the last ten years has caused the last decade to be dubbed “the golden era of aviation Human Factors’.
Neverthel ess, aviation safety |evel shaveremained fairly constant over thelast twenty-five yearsand as such,
the search for significant potential improvements continues.

2A.44 From the perspective of Human Factors, three reasons explain the apparent stagnation of
safety levels. Thefirst reason can be found in what has been called an escalation of commitment: since
World War Two, safety in civil aviation has been pursued through the introduction of new technology,
supported by thetraining necessary to employ it in operational settingsand therelevant regulationsregarding
both. In every instance when accident investigations identified “new” safety breakdowns and/or hazards,
more technology, more training and more regulations were introduced. When “newer” safety
breakdowng/hazards were further identified, more technology, further training and regulations were
introduced. And so continued the escalation of commitment of international civil aviation, with respect to
technology, training and regulation.

2A.4.6 Secondly, technol ogical sol utionshave on occasion been designed without full consideration
of how they would properly interface with existing operational environments. Inthisregard, the absence of
asystemic approachtotheintegrated implementation of technol ogical and Human Factorssol utionshasbeen
conspicuous. Technology and Human Factors have followed independent avenues, and little dialogue has
existed among technology designers and Human Factors practitioners. Theindustry has thus witnessed the
emergence of fine technology which failed to deliver its promised potential because of seriousflawsin its
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interface either with the human operator, with the demands of operational context, or with both. The Ground
Proximity Warning System (GPWYS) illustrates this point: the consequences of its piecemeal introduction
arereflected in the fact that it has been necessary to change the original design seven times (latest versions
of theequipment areMk V11). Not only isthisexpensive, but it breeds skepticism among usersand therefore
astate of affairsin which technology falls short of realizing its full safety potential.

2A.48 This approach, known as “technol ogy-centred automation”, is being gradually phased-out
in favour of a“human-centred automation”, where technology is considered but a tool to assist humansin
their monitoring and performing tasks. Human Factors practitioners, on the other hand, have until recently
been unableto convey the notion of therelevance of Human Factorsknowledgeto operational environments.
Understanding such relevanceisessential for operational personnel and designersto include Human Factors
knowledgeintheir professional “tool kits" and apply it in operational practice. It appearsalogical corollary
that CNS/ATM systems safety and efficiency would be enhanced if its design and implementation observed
a systemic approach which integrates both human capabilities and limitations, and technol ogy.

2A.4.10 Thirdly, Human Factors knowledge has conventionally been applied in a reactive mode.
When investigations following accidents or safety breakdowns lead to the discovery of serious flaws in
human performance due to inherent human limitations or are fostered by deficient human-technology
interfaces, Human Factors knowledgeis applied asa”band-aid” or “sticking plaster”. Action takeninthis
way addresses symptoms (a discrete deficiency in human performance or in a discrete piece of egquipment
in a discrete operational environment) rather than causes. This reactive application of Human Factors
knowledge has traditionally fought alosing battle with the latent systemic failures which characteristically
remain resistant and well-hidden in opague high-technology systemsin which, like in aviation, people must
closely interact with technology to achieve the system goals. The way to fight latent systemic failuresis
through the proactive application of Human Factors knowledge as part of prevention strategiesto identify,
assess and minimize the negative consequences of the system's potential hazards and the risks such
hazards generate.

2A.6 Automation and New Technologies

2A.6.2 Automation of tasks through the introduction of technology is an attempt to increase the
production of any given system, while maintaining or enhancing existing levels of safety and protection
against harm and damage. Aviation isnot alonein the quest for increased production through automation,
and similar endeavours have been attempted in other industries, including nuclear power generation,
petrochemical, medicine and banking. Automation of tasks through new technology should allow for
increased safety through the reduction of human error and increased efficiency by enabling operational
personnel to “do morewithless’. Huge investments have been made in technological systems- in aviation
aswell asin other industries-which during their design stages appeared sound and appropriate to meet these
objectives, and which when transported into the operational context, and interfaced with daily operations,
did not deliver as expected. Technology cannot then be easily changed because of claims that incidents or
accidentsinvolving it are due to design flaws which encourage the possibility of human error. Such claims
- no matter how well-founded they might be - assert their proponents, aprerogativeto re-design not only the
technology but also the jobs and responsibilities of operational personnel, and they involve astronomical
costswhich aproductionindustry ishardly inapositiontotakelightly. Theimplication of theaboveisclear:
technology design should be context-conscious and human-centred from its inception.
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2A.6.4 The piecemeal introduction of new technol ogies has on occasi on been self-defeating, asthe
GPWSexampleillustrates. Designershaveautomated what existing state of knowledgeall owed to automate,
leaving those tasks which could not be automated to be performed by the human. Critical in this approach
isthe assumption that the human operator will take and restore effective control of the systemin “runaway”
conditions; in unexpected operational conditionswhich controlling computers cannot * understand” because
designers did not anticipate such operationa conditions could emerge. The irony behind this approach is
obvious: humansare expected to monitor the automated system and take over manually to restorethe system
to safety when facing operational conditions not forecast by design and for which they are neither trained
nor prepared.

2A.6.6 There has a so been atendency to automate what engineers believed should be automated
in order to better assist operational personnel. More often than not, such beliefs developed without the
benefit of feedback from the final users of the technology, without proper understanding of the issues
involved and without due consideration to potential inter-relationships between the automated system and
the operational context limitations. From a technology-centred point of view, incidents and accidents
involving hightechnol ogy systemsappear to bemis-operationsof engineered systemsthat are otherwisefully
functional, and arethereforelabel ed ashuman error. Thetypical belief isthehuman element isseparatefrom
the technology, and that problemsreside therefore either in the human or in the technical part of the system.
This view ignores, among other things, the role of human cognition and the pressures managers and
oftentimes regulators impose upon operational personnel.

2A.6.8 In practice, things are different. The attribution of error is a judgment about human
performance, applied only when a process (i.e., an operation) has a bad outcome (i.e., an accident or
incident), and usually with the benefit of hindsight about the outcome. Therole of technology in fostering
human error has been often overlooked. Seldom the problem lieswith the technology design initself, most
frequently it is aresult of a poor mismatch between the technology, its users and the operational context.
The limitations of human cognition vis-a-vis the use of new technology have not aways been fully
appreciated. Itisonly inthe examination of these deeper issuesthat it is possible to learn how to improve
theintegrated performance of large and complex systems, and how to incorporate these |essons pro-actively
during the design of technology.

2A.6.10 If new technology is to be successfully implemented, the following must be considered
during design, in addition to the technology's inherent properties:

b) the operational context in which the technology will be deployed,

d) thehuman performance-shaping potential whichtechnology carries, sinceit createsthe
potential for new forms of error and failure,

f)  thefact that use of technology will be shared by interacting people, the organizational
context with its constraints, dilemmas, trade-offs, double and multiple binds and
competing goals, and

h) the role of cognitive factors which may turn otherwise efficient into “clumsy”
technology.
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2A.6.12 Technology and human capabilities and limitations must in fact be considered as a joint
human-machine cognitive system. Designing technology without consideration of the above will yield
compromise rather than optimum benefits, and may indeed become an invitation to disaster.

2A.8 Cognition and New Technologies

2A.8.2 Thedemandsthat | arge and compl ex systems place upon human performanceare essentially
cognitive. The“clumsy” useof new technological possibilitiesinthedesign of computer-base devicescreate
the potential for erroneous actions and assessments by operational personnel when combined with inherent
human limitations encouraged by the pressures of real-life contexts. Some of the questionsto be considered
in designing “joint cognitive systems’ include:

b) What are the “classic” design errors in human-computer systems, computer-based
advisors, and automated systems?

d) Why arethey so frequently observed in operational environments?

f)  Howdodeviceswith*classic’ designerrorsshapeoperational personnel cognitionand
behaviour?

h)  How do practitioners cope with “clumsy” technology?
j)  What do these factors mean in terms of human error?

2A.84 The most frequent example of mismatches between cognition and technology is the mode
error. Mode error requires a device where the same action or indication means different thingsin different
contexts (i.e., modes), and a person who loses track of the current context. It is obviousthat it isan error
which can only exist at the intersection of people and technology. If the “joint cognitive system” is duly
considered, mode errors can be pro-actively anticipated and taken care of during design.

2A.8.6 At any time when new technology is introduced there is potential for safety breakdowns
within the system in question. Technological change is an intervention into an ongoing field of activity.
Devel oping and i ntroduci ng new technol ogy does not preservethe old ways of doing businessin the ongoing
field of activity, with the simple substitution of onetool for another (i.e., replacing atypewriter for apersonal
computer). It representsentirely new ways of doing things, including the composition of working teamsand
ashift in the human role within the joint human-technology system. Failuresin automated systems produce
considerably more side effectsthan manual systems. Symptoms of faults may seem unrelated to the process
taking place, making management and diagnosis more difficult and changing the kind of failures operational
personnel would expect to see. When facing such a panorama, it appears obvious that the long standing
hobbyhorses of aviation to support change - training and regulations - are not sufficient when introducing
new technology. An integrated approach is essential.
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2A.10 The Principles Of Human-Centred Automation

2A.10.2 Theadvantagesof incorporating Human Factorsconsiderationsearly in system design cannot
beoverstated. Asmentioned el sewherein thisappendix, the principles of human-centred automation require
that the industry embrace a system approach to the design of automation systems.

2A.104 The human bears the ultimate responsibility for the safety of the aviation system.

2A.104.2 In a complex system, no matter how automated, the human has the last vote in deciding a
critical issue and the human is the last line of defense in case of system breakdown. The importance of
peoplein atechnological society isfurther reflected in the concept of pivotal people, which emphasizesthe
irreplaceability of pivotal people in stressful environments like flight operations, air traffic control, and
power utility grid control.

2A.10.6 The human operator must be in command.

2A.10.6.2 For humans to assume ultimate responsibility for the safety of the system, they should be
conferred with essentially unlimited authority to permit them to fulfill this ultimate responsibility. It has
been unequivocally stated that even when the automated systemisin full operation, “responsibility for safe
operation of an aircraft remains with the pilot-in-command,” and “responsibility for separation between
controlled aircraft remainswith the controller”. If they areto retain the responsibility for safe operation or
separation of aircraft, pilots and controllers must retain the authority to command and control those
operations. It isthe fundamental tenet of the concept of human-centred automation that aviation systems
(aircraft and ATC) automation exists to assist human operators (pilots and controllers) in carrying out their
responsibilities as stated above. If this principle is not strictly observed, and if decisions are made by
automated systemsinstead of by human operators, complicated and unavoidable liability issues may arise.
This will obviously lead into consideration of the human operator's share of liability, which in turn will
adversely affect human performance. Thus, a question of liability becomes a Human Factors issue by
default. Human operators should never be held liable for failures or erroneous decisions unless they have
full control and command of the system. The reasons are very simple, like any other machine, automation
issubject to failure. Further, digital devicesfail unpredictably, and produce unpredictable manifestations
of failures. Thehuman'sresponsibilitiesinclude detecting such failures, correcting their manifestations, and
continuing the operation safely until the automated systems can resume their normal functions. Since
automation cannot be made fail ure-proof, automation must not be designed in such away that it can subvert
the exercise of the human operator's responsibilities.

2A.10.8 To command effectively, the human operator must be involved.

2A.10.8.2 To assume the ultimate responsibility and remain in command of the situation, human
operators must be involved in the operation. They must have an activerole, whether that roleisto actively
control the system or to manage the human or machine resources to which control has been delegated. If
humans are not actively involved, it is likely that they will be less efficient in reacting to critical system
situations. Human-centred aviation system automation must be designed and operated in such away that it
does not permit the human operator to become too remote from operational details, by requiring of that
operator meaningful and relevant tasks throughout the operation.
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2A.10.10 To beinvolved, the human must be informed.

2A.10.10.2 Without information about the conduct of theoperation, involvement becomesunpredictable
and decisions, if they are made, become random. To maintain meaningful involvement, the human operator
must have continuing flow of essential information concerningthe state and progressof the system controlled
and the automation that is controlling it. Theinformation must be consistent with the responsibilities of the
human operator; it must include all the data necessary to support the human operator's involvement in the
system. The human operators must be prominently informed at the level required to fulfill their
responsibilities. The human operators must have enough information to be able to maintain state and
situation awareness of the system. However, care must betaken not to overload themwith moreinformation
than is necessary.

2A.10.12 Functions must be automated only if there is a good reason for doing so.

2A.10.12.2 Thereis agrowing temptation to incorporate some new technology showpiece in adesign
just because it can be done rather than because it is necessary. In other words, designs may be driven by
technological feasibility rather than the needs of the users who must operate and maintain the products of
these designs. Automation of functions for no other reason except that it is technologically possible may
result in the user'sinability to effectively employ it for the benefit of the whole system. The question here
should be *not whether a function can be automated, but whether it needs to be automated, taking into
consideration the various Human Factors questions that may arise”.

2A.10.14 The human must be able to monitor the automated system.

2A.10.14.2 Theability to monitor theautomated systemsisnecessary both to permit the human operator
to remain on top of the situation, and also because automated systems are fallible. The human can be an
effective monitor only if cognitive support isprovided at the control station. Cognitive support refersto the
human need for information to be ready for actions or decisionsthat may berequired. Inautomated aviation
systems, one essential information element isinformation concerning the automation. The human operator
must be able, from information available, to determine what that automation performance is, and in al
likelihood will continueto be, appropriate to the desired system situation. In most aviation systemsto date,
the human operator isinformed only if there is a discrepancy between or among the units responsible for a
particular function, or afailure of those units sufficient to disrupt or disable the performance of thefunction.
In those cases the operator is usually instructed to take over control of that function. To be able to do so
without delay, itisnecessary that thehuman operator be provided withinformati on concerning the operations
to date if these are not evident from the behaviour of the system controlled.

2A.10.16 Automated systems must be predictable.

2A.10.16.2 The human operator must be ableto eval uate the performance of automated systems against
an internal model formed through knowledge of the normal behaviour of the systems. Only if the systems
normally behave in a predictable fashion can the human operator rapidly detect departures from normal
behaviour and thus recognize failures in the automated systems. It isimportant that not only the nominal
behaviour, but aso the range of allowable behaviour be known. All unpredicted system behaviour must be
treated as abnormal behaviour. To recognize this behaviour, the human operator must know exactly what
to expect of the automation when it is performing correctly.
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2A.10.18 Automated systems must also be able to monitor the human operator.

2A.10.18.2 Humans failures may likewise be unpredictable. Because human operators are prone to
errors, it is necessary that error detection, diagnosis and correction be integral parts of any automated
aviation system. For thisreason, it isnecessary that human aswell as machine performance be continuously
monitored. Monitoring automation capable of questioning certain classes of operator's actions that can
potentially compromise safety must be designed into the system.

2A.10.20 Each element of the system must have knowledge of the others' intent.

2A.10.20.2 In highly automated operations, oneway to keep the human operator actively involvedisto
provideinformation concerning theintent of theautomated system. That is, giventhe current decisionsmade
or about to be made by the automated systems, what will the situation ook like in the future. Essentially,
the system should not only identify a potential problem but also suggest alternative solutions and show the
implications of the action taken. Cross-monitoring can only be effectiveif the monitor understandswhat the
operator of the monitored systemistrying to accomplish. To obtain the benefit of effective monitoring, the
intentions of the human operator or the automated systems must be known. The communication of intent
makes it possible for al involved parties to work co-operatively to solve any problem that may arise. For
example, many air traffic control problemsoccur simply because pilotsdo not understand what the control ler
istrying to accomplish, and the converseis also true. The automation of the ATC system cannot monitor
human performance effectively unless it understands the operator's intent, and thisis most important when
the operation departs from normality.

2A.10.22 Automation must be designed to be smple to learn and operate.

2A.10.22.2 If systems are sufficiently simple automation may not be needed. If tasks cannot be
simplified, or are so time-critical that humans may not be able to perform them effectively, automation may
be the solution. Even then, simpler automation will permit simpler interfaces and better human
understanding of the automated systems. Systems automation to date has not always been designed to be
operated under difficult conditions in an unfavourable environment by overworked and distracted human
operators of below-average ability. Yet these are precisely the conditions where the assistance of the
automation system may be most needed. Simplicity, clarity and intuitiveness must be among the
cornerstones of automation design, for they will makeit abetter and effectivetool. Simple, easy tolearnand
use design is marked by an absence of problemsin the use of a system by humans and its effects are thus
invisible in the final operational system.

2A.10.22.4 Theprinciplesof human-centred automation areintended to serveasatemplate sothat every
time automation is designed and introduced it can be filtered through the template rather than justified and
defended anew.
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2A.12 Human Factors|ssues Related To Data Link Applications

2A.12.2 Human Factors issues related to specific data link applications are described under the
headings of those applications. General Human Factorsissues, to be considered with the guidance material
listed in the reference section of this appendix, include:

b)

d)

f)

h)

)

n)

P)

the level of safety targeted for the future system should be defined not only with
reference to various system statistics, but aso with reference to error-inducing
mechanismsrel ated to human capabilitiesand limitations, aswell asindividual cases;

the definition of system and resource capacity should include reference to the
responsibilities, capabilities and limitations of ATS personnel and pilots, who must
retain situational awarenessin order to dischargetheir responsibilitiesasindicated in
the principles of human-centred automation;

the provision of large volumes of information to users should be limited to what is
absol utely necessary, and should be mediated by methodsthat effectively package and
manage such information to prevent information overload while providing pertinent
information to particular operational needs;

the responsibilities of pilots, air traffic controllers and system designers should be
clearly defined prior to the implementation of new automated systems and toals;

services and procedures will be provided to ensure the preservation of situational
awarenessfor both datalink and non-datalink-equipped aircraft and ground facilities;

when operating adatalink system, there should benoincreasein heads-down timethat
would adversely affect safe operation;

voice communication to supplement datalink system operation will be available; and

maximum use of data link will not impose undue competition for display or control
resources.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

4. DATA LINK APPLICATIONS
4.2 Data Link Based Air Traffic Systems

4.2.2 CNS/ATM systems for use in the future will be developed from existing systems and
technol ogiesin an evolutionary manner. One of the overall objectivesisto harmonizethedifferent air traffic
control systemsamong theregions, irrespective of the surveillance, navigation and communi cations systems
in use. Data link communications can support direct controller-pilot communication, the passing of
automatic dependent surveillance data, the implementation of a request/reply data link flight information
service to the aircraft, and exchanges between aircraft and ATC systems. This will overcome the
shortcomings of the current systems by providing for global communications, navigation and surveillance
coveragefrom (very) low to (very) high altitudes, for digital datainterchange betweentheair-ground systems
to fully exploit the automation capabilities of both, and for the development of a fully integrated CNS
end-system which will operate in a normalized manner throughout the world.

424 The data link applications based system will improve the handling and transfer of
information between operators, aircraft and ATS units. The system will provide extended surveillance
capabilitiesby using ADS and advanced ground-based data processing and display systemsto the controller,
thus allowing advantage to be taken of the improved navigation accuracy in four dimensions and
accommodating the flight's preferred profilein all phases of flight, based on the operator's objectives. The
future datalink based ATC systemwill aso allow improved conflict detection and resolution, aswell asthe
automated generation and transmission of conflict-free clearances and rapid adaptation to changing traffic
and wesather conditions.

4.2.6 In oceanic areas and remote land airspaces with limited ground-based air navigation
facilities, surveillance of air traffic isenvisioned to be provided by ADS position reporting through satellite
communications. Surveillance of low-altitude traffic operations, including helicopters, will be conducted
inasimilar manner. In continental airspaces, surveillance of air traffic may be achieved by ADS reports
integrated with ground-based radar systems. Controller Pilot Data Link Communication (CPDLC) and the
interchange of ATS messages will be carried out by satellite, SSR Mode S, VHF, high frequency (HF) or
other suitable datalink available.

4.2.7 In order to ensure that higher priority messages, including time critical messages, will be
transmitted before lower priority messages, a message priority capability will beincluded in theradio data
link system.

4.4 System Components
4.4.2 There are six major components which combineto form an integrated datalink based ATC

system. Implementation of datalink must allow incorporation of system enhancements to be made without
any disruption to operations. The six main components of a datalink based ATS are:
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b) pilotinterface;

d) aircraft (including airborne automation);

f)  air/ground and ground/ground data link communications;

h)  communication interface;

j)  ATC automation; and

[)  controller interface.
444 Pilot Interface
4442 The pilot interface to the data link system must be efficient and easy to operate.
Pilot-controller messages require some rapid entry mechanism. Use of data link for pilot-controller
communicationswill result in changesto cockpit procedures, since messages currently transmitted by voice

will require system input by the pilot, and receipt of a message will require reading text. Procedures and
systems should be devel oped to minimize system input errors.

4444 Possible impact of loss of situational awareness for pilots needs to be considered.
4.4.6 Aircraft Equipment
4.46.2 Data link applications must be supported by aircraft equipment which is able to gather the

data from the pilot interface, appropriate sensors and flight management computers, format the data and
direct it to the appropriate air-ground data link within the appropriate time scales. Thison-board equipment
should also have the capability to receive messages originated by the controlling and other authorized ATS
units. Avionics should make maximum use of data link equipment already in place in the aircraft.

4.4.8 Air/Ground and Ground/Ground Data Link Communications

4482 Therequired air-ground datalink will be ATN compatible for most applications and could
be either satellite datalink, VHF digital datalink, Mode S datalink, or any other medium which meets the
operational requirements. The ATC and aircraft systems will select the most suitable path based on
time-varying considerati ons such as geographical location, cost, delay, throughput and link availability. For
example, in oceanic airspace, satellite data links will most likely be used, while in domestic airspace VHF
or Mode S could be used.

4484 The resulting communications links will appear seamless from the user's perspective
(i.e., independent of the communications systemsin use).

4486 V oice communication will be available to complement data link system operation.

4488 To satisfy the operational requirements, the communications system will need to meet
general performance standards. These are summarized in Appendix A of this chapter.

Version: 0.4 Part | Chapter 3 20 September 1996
Page 3-2



DRAFT

ICAO Manual of ATS Data Link Applications

4410 Ground Communication Interface

4.4.10.2 The air-ground data link will be connected to the ATC system through a terrestria
communications network. The network will conform to the protocol suite defined as part of the ATN
concept. For messages from controller to pilot, the ground ATN routers must choose the most suitable data
link device available and route the message to that transmitting station.

4412 ATC Automation

4.4.12.2 The ground system must be capable of supporting position reporting and communications
procedures with minimal controller input. Conformance monitoring, confliction avoidance, automatic
transfer of control, controller aerting and many other functions concerned with safe and efficient ATS
management will result from theincorporation of advanced levels of automation which will take advantage
of thedatalink applicationsfunctionality. CPDLCwill requiresomelevel of message processing that should
be included in the ATC automation component.

44124 Error detection and correction, and, where appropriate, alerting mechanisms should be
implemented.
4.4.12.6 Inaddition, the ATC systemwill allow for saferecovery fromresponsedel ays, non-response,

system failures, system management errors or others errors which impede operation such as unauthorized
accessand unauthorized transmission. Systemswill be capable of delivering messages associated with error
notification and recovery within the time required for safe recovery.

4.4.12.8 Useof datalink will notimposeunduecompetitionfor display or control resources. Systems
will not preclude access to other functions or unduly conflict with higher priority functions.

4414 Controller Interface

4.4.14.2 Thecontroller interfacewill containtherequiredtool sfor thecomposition of air-ground data
link messages. Air traffic services providerswill define and devel op specific controller interfaces tailored
to their particular needs. The human-machine interface will beleft to the individual service provider. The
controller interface should be efficient, easy to operate and provide arapid message input mechanism. The
interface should al so provideameansto display air-ground messages. Further guidance ontheHuman Factor
aspects which have to be taken into consideration generaly is given in Part | Chapter 2 Appendix A.

4.6 Operational Requirements

4.6.2 Certain basic operational requirements need to befulfilled to permit the effective provision
of adatalink based ATS. In this context, an operational requirement is defined as:

“A statement of the operational attributes of a system needed for the
effective and/or efficient provision of air traffic services to users.”

4.6.4 In deriving the operational requirements necessary for the provision of a data link based
ATS, the various information needs of the pilot, aircraft, ground system and controller must be taken into
account. The performance of the various components of the system, outlined in para. 3.2.1 above, hasalso
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to be considered. Specific operational requirements have been identified which are applicable to the global
datalink applications environment.

4.6.6 As the systems evolve, additional operational requirements may be developed to increase
their efficiency and effectiveness. Currently defined requirements should not always be considered asbeing
immediately needed to permit an initial level of adatalink based ATS. In the transition towards a fully
devel oped service, limited conformance could still provide benefitsto the usersandto ATC providers. This
will ensure that implementation of services can proceed on an evolutionary basis. More information on a
possible transition strategy is given in Appendix B of this Chapter.

4.6.8 Operational Reguirements (ORs) which are generally applicableto all aspectsof adatalink
based ATS are given in this chapter. Where ORs are specific to particular applications, they are included
in the relevant chapters of this part of the document.

4.6.10 In this document an operational requirement is not a description of “how” the system need
isto be met, nor should it be assumed that the solution will always betechnical in nature. It may bethat the
requirement will be met by appropriate procedural training or staffing actions. However, when technical
solutionsarerequired, their definition remainsthe responsibility of the technical and engineering specialists
who must ensure that the needs of the ATC system are met. Close coordination between operational and
technical authoritiesis essential if the optimum solution is to be found.

4.6.12 A datalink based ATS must include the capability to exchange messages between the pilot
and the controller. A direct voice communication capability should be availablefor at |east emergency and
non-routine, safety-related communications. In order to cater for emergency situations, the system will
providefor apilot (or, exceptionally, system) initiated ADS emergency mode, whichwould indicatethe state
of emergency, and include an ADS report.

4.6.14 The ADS Panel has identified a specific operational requirement relating to the overall
implementation of the datalink based ATS, outlined below.

4.8 Generic Operational Requirements

4.8.2 In any datalink dialogue the end-user must be ableto positively identify the other end-user.
4.84 Inany datalink based ATS, provision must always be made for direct pilot-controller voice

communications.

4.84.2 In particular, the pilot or controller must be capable of initiating direct controller pilot
communication by voice in emergency or urgent, non-routine, safety-related situations.

4.84.4 Simpleactionswill beused by either the pil ot or controller toinitiate voice communications.
V oice communications will be of high-quality intelligibility.

4.84.6 An emergency call must always pre-empt alower priority call.
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4.8.6 In addition to the specific requirements given above, several significant functiona
requirements have been identified concerning the overall level of sophistication required to permit effective
implementation of datalink ina CNSATM environment, as envisaged by FANS.

4.8.6.2 Air traffic control facilities providing adatalink based ATS must be capable of receiving,
storing, processing, displaying and disseminating specific flight information relating to flights equipped for
and operating within environments where adata link serviceis provided.

4.8.6.4 Aircraft intending to fly within airspace where adatalink serviceis available and wishing
to take advantage of the service must be equipped with datalink capabilitiesto permit the exchange of data
link messages between the aircraft and the ATC facilities providing the service.

4.8.6.6 Effective human-machine interfaces must exist on the ground and in the air to permit
inter-activity between the pilot, controller and ground automation.

4.8.6.8 Design of appropriate digital data interchange communications systems between ATC
facilities is also significant to the effective implementation of a data link service. Effective digital data
interchange communication systems, techniques and procedures should be developed in parallel with the
ADS-specific requirements.

4.8.6.10 Aircraft will be under the control of only one ATC unit a atime, whether or not data link
applications are being used.

4.8.6.12 The system should be capable of facilitating automatic transfer of datalink authority within
datalink based ATS airspace using digital data interchange.

4.10 Communications Failure

4.10.2 In case of complete communications failure, procedures will be in accordance with ICAO
provisions.

4104 Inthe event of an unexpected termination of adatalink application, both the aircraft and the

ground will be notified of the failure.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

CHAPTER 3APPENDIX A

COMMUNICATION SYSTEMS PERFORMANCE REQUIREMENT PARAMETERS

3A.2 General Requirements

3A.22 In addition to the requirements specified in the application parts of this document, all data
link applications require:

b) the probability of non-receipt of a message will be equal to or less than 10,

d) the probability that non-receipt of a message will fail to be notified to the originator
will be equal to or lessthan 109; and

f)  the probability that a message will be mis-directed will be equal to or less than 10”.

3A4 Performance Requirements

3A4.2 Thefiguresin Tables 3A-1 and 3A-2 reflect the various levels of performance that may be
selected for the purpose of providing DataLink services. Depending on thelevel of serviceto be provided,
a given State can determine what the performance needs are in a given domain by factors such as the
separation minima being applied, traffic density, or traffic flow.

APPLICATION AVAILABILITY INTEGRITY RELIABILITY | CONTINUITY
DLIC 99.9% 10° 99.9% 99.9%
ADS 99.996% 107 99.996% 99.996%

CPDLC 99.99% 107 99.99% 99.99%
FIS 99.9% 10° 99.9% 99.9%
AIDC 99.996% 107 99.9% 99.9%
ADSB 99.996% 107 99.996% 99.996%

Table 3A-1: Application Specific Performance Requirements
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PERFORMANCE MEAN 95% 99.996%
LEVELS END-TO-END END-TO-END END-TO-END
TRANSFER TRANSFER TRANSFER
DELAY DELAY(SECONDS) DELAY

(SECONDS) (SECONDS)

A 0.5 0.7 1

B 1 15 2.5

C 2 2.5 3.5

D 3 5 8

E 5 8 12.5

F 10 15 22

G 12 20 315

H 15 30 51

| 30 55 90

J 60 110 180

Table 3A-2: Transfer Delay Performance Requirements

3A.4.4 Except in catastrophic situations, no single end-to-end outage should exceed 30 seconds
(End-to-end availability may be achieved through provision of alternate communications routings where
feasible).

Version: 0.4 Part | Chapter 3 Appendix A 20 September 1996
Page 3A-2



DRAFT

ICAO Manual of ATS Data Link Applications

PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

CHAPTER 3APPENDIX B

TRANSITION STRATEGY

1B.2 Transition Principles and Guidelines
1B.2.2 General principles
1B.2.2.2 The phased implementation of a data link based system will take place within an

environment which places constraints and conditions on the process, namely:

b) A future system can only be implemented by means of an evolutionary process. This
process has already begun;

d) Theimpact on the pilots and air traffic controllers of human factors issues must be
resolved;

f)  The new system must be capable of working with a wide variety of traffic densities,
aircraft types, aircraft sophistication, etc.;

h) The system should be protected against unauthorized access and unauthorized
transmission;

j)  The system should be able to accommodate increased demands and future growth;

[)  Thesystem should, to apractical extent, be able to accommodate aircraft which have
begun transition to these technologies; and

n)  Evolving systems should be able to accommodate variations in quality standards and
performance characteristics.

1B.24 Theimplementation plan for aspecific areawill also be based on the specific requirements
in that area. The benefits to be gained from the use of data link are not the same in all areas, and
implementation will be based on cost-benefit considerations and the need for overal coverage and
compatibility with neighbouring areas.

1B.2.6 Not all operational requirementsfor adatalink based ATS would need to be implemented
at the sametime. However, anincremental level of capability, implemented in phases, would occur in many
cases and would be in keeping with the established transition guidelines. For example, the simplest
implementation of ADS, providing position reporting only, could be used in combination with existing
communicationsfacilities. Themereavailability of asurveillancecapability would providesignificant safety
benefits, asit would permit the detection by the controller of deviationsfromthe cleared flight path, and thus
prevent gross navigation errors.
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1B.2.8 In some cases, ADS may be first introduced for specific operations in limited areas to
enhance safety and efficiency, for example, for low level helicopter operations below radar coverage. In
order to be compatible with more extensive data link based ATSs and to gain experience with the
standardized system, these early implementations should, as much as possible, meet the operational
requirements as set out in this document.

1B.2.10 Meeting the future requirements of a full data link based ATC operational system
necessitates the devel opment of automation for ATM functions. In order to derive maximum benefits for
controllers, the design of the ATM system for a data link based service should pay close attention to the
impact on the human factor aspects of the controller’ swork environment, as well asthe validation methods
used in the development of automated functions.

1B.2.12 It isimpossible to provide a uniform environment for all usersin all States and regionsin
thesametimeframe. However, criteriamust be established and a phased i mplementati on must be devel oped
to maximize the benefits as quickly as possible, with the least disruption.

1B.4 Implementation Principles

1B.4.2 The global datalink system should be devel oped in balance with other parts of the overall
air navigationinfrastructure. The necessary changes should beintroducedinan evolutionary fashion. There
should belittle disparity in the level of service given to differently-equipped aircraft in order to provide an
expeditious flow of air traffic. System development must be harmonized to enable future technologies to
be accommodated in a consistent manner throughout the globe.

1B.44 Guidelines for transition to the future surveillance system should be such as to encourage
early equipage by users through the earliest possible accrual of the system benefits. Although atransition
period during which dual equipage, both airborne and ground, will be necessary in order to ensure the
reliability and availability of the new system, the guidelines should beaimed at minimizing thisperiod to the
extent practicable.

1B.4.6 Thefollowingtransition guidelineshave been devel oped by the| CAO FANS (I1) Committee
and are based on the “ Globa Co-ordinated Plan for Transition to the ICAO CNS/ATM Systems’.

b) States should begin to develop operational procedures, in accordance with ICAO
SARPs and guidelines, for the implementation of ADS within airspace under their
control.

This will ensure early implementation of ADS and the most efficient use of
global airspace.

d) Transtionto datalink based operations should initially begin in oceanic airspace and
in continental enroute airspace with low-density traffic.

In oceanic and some continental areas, position reporting isthe only available
means of surveillance, and ADS could provide a significant early benefit. In
some oceani ¢ areaswhere HF communi cation congesti on occurs, acombination
of CPDLC and ADS will provide relief.
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f)

h)

)

P)

States and/or regions should coordinate to ensure that, where datalink ATM isto be
introduced, it isintroduced approximately simultaneously in each FIR where major
traffic flows occur.

Thiswill help ensure seamlesstransitions through FIR boundaries, and that the
benefits of datalink application will be available to suitably-equipped aircraft.

Where differing surveillance methods are employed in adjacent States or FIRs,
commonality or compatibility of systems should be developed to enable a service
which is transparent to the user.

Thiswill help ensure seamless transition through State and FIR boundaries.

Duringthetransition period, after, say, aninitial ADS positionreportingisintroduced,
the current levelsof integrity, reliability and availability of existing position reporting
systems must be maintained.

This is necessary to back-up ADS and to accommodate non-ADS-equipped
airspace users.

States and/or regions should take actions within the ICAO frame work to ensure that
implementation of procedural changes dueto ADS and other systems resultsin more
efficient use of airspace.

Procedural changesmay includereduction of horizontal separation standardsin
oceanic airspace.

During the transition to data link based operations, suitably equipped aircraft should
be given precedence over non equipped aircraft for preferred routes and airspace.

For thelonger term, when aircraft and ATC capabilities permit, organized track
structures could be eliminated in favor of user-preferred flight trajectorieswith,
for example, ADS surveillance and conflict probing.

Datalink ATM should be introduced in phases.

Thiswill facilitate rapid introduction of datalink capabilities. Thefirst phase
could introduce ADS position reporting, conflict probing and flight plan
conformance monitoring by ATC, and two-way satellite communications with
aninitial set of pre-defined messageformats. Later stagescanintroduceamore
complete set of pre-defined message formats and further ATC automation.

ADS equipment, standards and procedures should be developed in such away asto
permit the use of ADS as a back-up for other surveillance methods.

This is in accordance with the ICAO CNS/ATM systems for back-up of
surveillance systems.
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1B.4.8 During the transition period, towards the greater use of data link, the need for increased
training in both the use of the data link message set and in the maintenance of the use of aviation specific
English should not be overlooked.

1B.4.10 Thisisnot aonetimetraining need. In order to maintain familiarity with the message set,
and to retain competence in international voice communication, a suitable training program must be
maintained during the transition period.

1B.6 Planning for Implementation

1B.6.2 Planning for the new overall CNS systemisunderway on global and aregional basis. ICAO
has developed a global plan for transition, which provides overall guidance to States and regions for their
planning activities. Several States and regions are actively progressing their planning towards
implementation of the CNS/ATM systems, withintheframework of theglobal plan, to realize theanticipated
benefits from safety enhancement and capacity improvements.

1B.6.4 The transition to a data link based ATS service should ideally be accompanied by
improvementsin ATM and should bethrough structural and procedural changesthat will enhancetheservice

and provide benefits to users. The structural changes involve airspace reorganization required to optimize
the new service. Other areas that will need to be addressed are:

b) datalink media,

d) message formats,

f)  separation,

h)  automation,

j)  ATC procedures, and

[)  end-to-end verification and certification.
1B.8 Validation and Early Implementation
1B.8.2 The six component parts of the data link based ATS system described in Part I, Chapter 3
for the most part have been adequately demonstrated as being viable. Thereisan urgent need for States and
other organizations, in apositionto do so, to undertaketrial sand impl ementation of pre-operational systems,
as soon as practical, with aview to early validation and to facilitating a timely implementation of a fully
operational system.
1B.8.4 It is recognized that during transition, interim systems may require some modifications to

previous practices and procedures. Some States will develop ATS procedures which will support interim
systems until such time as the users move to afully ICAO compliant implementation.
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1B.8.6 Timely implementation of operational datalink based systemsin specificareaswould enable
early benefitsto be derived and providefurther incentiveto airspace usersto equip their aircraft. Inaddition,
interim regional implementation has aready brought benefitsto users.

1B.8.8 In continental airspace, theimplementation of ADSasaback-up or complement to radar can
have benefitsin terms of surveillance availability and reduced need for overlapping radar coverage, but will
also bean essential transition step in the process of eval uating and establishing operational requirementsfor
using ADS as a primary means of surveillance.

1B.8.10 Theregional bodies most affected by the implementation of adatalink based ATM system
should be provided with the necessary material. This may then be used in giving consideration to the use
of ADS, including phased implementation in their forward planning. For example, the North Atlantic
Facilities and Services Implementation Document (FASID) outlines the stepsto afull ADS environment.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS
5. DATALINK INITIATION CAPABILITY (DLIC) OVERVIEW AND HIGH LEVEL
OPERATIONAL REQUIREMENTS
5.2 DLIC Overview
522 TheDLIC providesthe necessary information to enable datalink communi cations between
ATC ground and aircraft systems. It is an aircraft initiated application. The DLIC encompasses the
following functions:
b) Logon: datalink application initiation and, if required, flight plan association,
d) Update: updating of previously coordinated initiation information,

f)  Contact: instructions to perform data link initiation with another specified ground
system,

h)  Dissemination: local dissemination of information, and
j)  Ground Forwarding: ground-ground forwarding of logon information.
524 The ADS Panel has devel oped specific operational requirements for the establishment of

data link communi cations between an aircraft and ground systems. These requirements, and the method of
operation, are outlined below.

54 DLIC High Level Operational Requirements

54.2 Theground system must be ableto identify an aircraft's datalink capabilitiesfromthefiled
flight plan.

5422 Data link ground units need advance notification of aircraft equipage in order to assign

appropriate ADS contracts. Prior to the aircraft entering ADS airspace, the relevant ATC unit's ground
system database will be updated to reflect theaircraft equi page from dataincludedinthereceived flight plan.

5424 The pilot will include details about data link capabilitiesin the flight plan.

544 Procedures must bein placeto allow timely establishment of datalink between aircraft and
the ground system.

5442 Before entering an airspace where the data link applications are provided by the ATC

automation system, a data link connection will need to be established between the aircraft and the ground
systemin order to register the aircraft and alow the start of adatalink dialogue when necessary. Thiswill
be initiated from the aircraft, either automatically or by pilot intervention.
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5444 At atime parameter before a data link equipped aircraft enters data link airspace, the pilot
or the aircraft will need to initiate the DLIC logon procedure. The aircraft will then generate and transmit
the Logon Request message which containsthe aircraft-uniqueidentifier and thedatalink applicationsit can
support. The ground system responds to the aircraft's logon request.

5446 Theground system should be ableto correl ate the aircraft-uniqueidentifier with the aircraft
identification stored in its data base.

546 During theinitial establishment of adatalink connection with aground system, that ground
system must be able to register the data link capabilities supported by the aircraft.

546.2 Theground systemwill identify the communicationsand surveillance capabilitiesof aircraft
in order to establish appropriate ADS contracts.

5438 The ground system initially contacted by the aircraft should be able to pass the necessary
aircraft address information to another ground station via ground/ground communications links.

5.6 Detailed Implementation

5.6.2 Detailed implementation and more specific operational requirements of the DLIC

functionality in adatalink based ATM system are given in Part |1 of this manual.

Version: 0.4 Part | Chapter 4 20 September 1996
Page 4-2



DRAFT

ICAO Manual of ATS Data Link Applications

PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

5.AUTOMATIC DEPENDENT SURVEILLANCE APPLICATION (ADS) OVERVIEW AND
HIGH LEVEL OPERATIONAL REQUIREMENTS

5.2 ADS Application Overview

522 Theimplementation of ADS, through reliabledatalink communi cationsand accurateaircraft
navigation systems, will provide surveillance servicesin oceanic airspace and other areas where non-radar
air traffic control servicesare currently provided. Theimplementation of ADSwill also provide benefitsin
en-route continental, terminal areas and on the airport surface. The automatic transmission of the aircraft
position through ADS will replace present pilot position reports. In non-radar airspace, the effective use of
ADSinair traffic serviceswill facilitate the reduction of separation minima, enhanceflight safety and better
accommodate user-preferred profiles. The ADS application and associated communicationswill haveto be
supported by advanced airborne and ground facilities and datalink communications with proven end-to-end
integrity, reliability and availability. It isrecognized that saf ety aspects of radionavigation and other safety
servicesrequire special measuresto ensuretheir freedomfrom harmful interference; itisnecessary therefore
to take this factor into account in the assignment and use of frequencies.

523 In addition, there is the Emergency Mode, a specia periodic reporting mode of operation
initiated by the pilot (or exceptionally, the aircraft system) specifically tailored to providing the essential
position and information data at a specific reporting rate.

525 The ADS application allows the implementation of reporting agreements, which, with the
exception of an aircraft in an emergency situation, are established exclusively by the ground. An ADS
agreement is an ADS reporting plan which establishes the conditions of ADS data reporting (i.e., data
required by the ATC system and the frequency of the ADS reports which have to be agreed prior to the
provision of the ADS services). Thetermsof an ADS agreement will allow for information to be exchanged
between the ground system and the aircraft by meansof acontract, or aseriesof contracts. An ADS contract
specifiesunder what conditionsan ADS report would be initiated, and what data groupswill beincluded in
thereports. Therearethreetypesof contract— “ demand”, which providesasinglereport, “ periodic”, which
providesareport at aregular periodicinterval determined by theground system, and“ event”, which provides
areport when or if aspecified event or events take place.

527 ADS contracts necessary for the control of theaircraft will be established with each aircraft
by the relevant ground system, at least for the portions of the aircraft flight over which that ground system
provides ATS. The contract may include the provision of basic ADS reports at a periodic interval defined
by the ground system with, optionally, one or more additional data blocks containing specific information,
which may or may not be sent with each periodic report. The agreement may also provide for ADS reports
at geographically-defined points such as waypoints and intermediate points, in addition to other specific
event-driven reports.

529 Theaircraft must be capabl e of supporting contractswith at |east four ATSU ground systems
simultaneously.
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5211 An ADS application can only be provided by an ATSU having appropriate automation and
communication facilities. The ADS application should be supported by direct two-way controller pilot data
link and voice communication.

5.2.13 The transition to the use of ADSin ATS needs careful consideration and should be based
on safety, cost-benefit and feasibility studies. The transition plan should consider the time required for
acquisition of ATC and communication systems, the number of aircraft suitably equipped and the time for
operators to equip, and the time frames of implementation in neighbouring FIRS.

52.15 Implementation of ADSwill overcome limitations found today in procedural ATC systems
based on pilot-reported position reports. The introduction of air-ground data links through which the ADS
reports and associated messages will be transmitted, together with accurate and reliable aircraft navigation
systems, presentsthe opportunity toimprove surveillance of aircraftinthoseairspaces. It offersthepotential
for increasing flight safety and airspace utilization by reducing ATC errors in air-ground communications
and by providing AT C withaccurateaircraft positioninformation. Theexchangeof ATSmessagesby digital
datalink will alleviate the overloading of ATC radio frequencies and support ATC automation, as well as
the implementation of other ATS data link applications.

5.2.17 The processing of automated position reportswill result in improved automatic monitoring
of aircraft operations. Automatic flight plan data validation will facilitate the early detection by ATC of
on-board system flight and route data insertion errors. Conflict prediction and resolution capabilities will
beenhanced. Thedisplay of thetraffic situation as derived from ADS reports and the automated processing
of ATS safety messages will significantly improve the ability of the controller to respond to pilot requests
and to resolve traffic situations.

5.2.19 With a combination of improved ATC automation, reliable communications and accurate
navigation and surveillance, it will be possible to increase the level of tactical control and to reduce
separation minimaon the basis of controller intervention capability and other ATM improvements, thereby
leading to possible increases in airspace capacity.

5221 As with current surveillance systems, the benefit of ADS for ATC purposes requires
supporting complementary two-way controller pilot data and voice communication (voice for at least
emergency and non-routine communication). WhereV HF coverage exists, the communi cation regquirement
is envisaged to be met by VHF voice. In areas where high frequency (HF) communications are currently
used (e.g., oceanic airspace), the provision of an ADS service during the en-route phase of flight will be
supported by the routine use of CPDLC.

5.2.23 The ADS Panel has developed specific operational regquirements to ensure that the ADS
element of the overall datalink service achievesthe necessary performanceto allow itsimplementation into
adatalink based ATS.

54 ADSHigh Level Operational Requirements

54.2 The ground system will be able to identify the ADS capability of the aircraft and allocate
the appropriate ADS contracts.
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5422 Based on the current flight plan information obtained from the aircraft, the ADS capability
of theaircraft and ATM requirements, an appropriate ADS contract will beidentified by the ground system.
The necessary contract requests will be transmitted to the aircraft for acceptance.

5424 ADS reports will be made available to facilities other than the controlling ATC unit on the
basis of mutual agreement and local procedures.

5426 At aparameter time or distance prior to the AT S airspace boundary, the ground system will
generate and allocate an appropriate ADS contract for the aircraft, based on the current flight plan
information obtained from the aircraft and the ATM requirements in effect.

5428 Theground systemwill transmit therelevant ADS contractsto theaircraft. Theaircraft will
confirm acceptance of the ADS contract to the ground system.

544 The aircraft must be able to provide automatic position reporting in accordance with ADS
contracts allocated by the ground system.

5442 Theaircraft with ADS capability will generate and transmit ADS reportsto the appropriate
ground system in accordance with the ADS contracts in force.

5444 The controller will be capable of replacing the ADS contract as required by circumstances.
Theground systemwill generate appropriate messagestotheaircraft toinitiate such modificationsto existing
ADS contracts.

546 Theaircraft must be capable of identifying any changesto position determination capability
and of notifying the ground system accordingly.

54.6.2 Based on parameters established in the ADS contract, the aircraft will automatically report
to the ground system when the aircraft's navigation capability (figure of merit) has changed.

5438 Both the aircraft and the ground system must be capable of providing an emergency mode
of ADS operation to support ATC alerting procedures and to assist search and rescue operations.

5482 The system should providefor apilot-initiated emergency. The pilot will use simpleaction
to initiate an emergency mode. It would also be permissible for aircraft to automatically establish the
emergency mode. The aircraft system will alert the pilot to an auto-establishment of the emergency mode.

5484 The aircraft system will generate and transmit the basic ADS report at a pre-set initial
reporting ratetogether with the state of emergency. Thispreset reporting ratewill bethelesser of 50 per cent
of the existing periodic contract reporting period, or one minute. A single default value of one minute may
beusedininitial implementations. Aircraft identification and ground vector group will beincludedin every
fifth report.

5486 Theground systemwill recognize the emergency mode and alert the controller. The ground
system will be able to modify the emergency reporting rate if necessary.
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5488 When an emergency mode is declared, any existing periodic contract between the ground
system and that aircraft should be modified to a default emergency period contract. While there is an
emergency mode in effect, any request for a normal periodic contract should be deferred. An emergency
mode should not affect an event contract. The periodic contract in effect when emergency mode ends should
be reinstated.

54.8.10 The pilot will have the ability to cancel the emergency mode.

5.4.10 The controller must be provided with the most up-to-date traffic situation available using
ADS derived information.

54.10.2 In an ADS environment, the controller must be provided with the most up-to-date
ADS-derived information to permit the provision of effective air traffic control. The ground system will
process the ADS position information sent by ADS-equipped aircraft. The ground system will generate
warnings(and alternative clearances, where conflict resol ution algorithmsareincorporated) to the control ler
when it identifies a potential conflict.

54.12 The ADS application will have to allow for the comparison of the four-dimensional profile
stored in the aircraft system with flight data stored in the ground system.

54.12.2 Many operational errorstoday in non-radar airspace are due to way-point insertion errors
in aircraft flight management systems. To minimizethe possibility of such blundersand to permit advanced
strategic planning in a data link based ATS, the ground system will verify that the aircraft's planned
four-dimensional profile isthe same as the profile that ATC is expecting the aircraft to follow.

54.14 The aircraft must permit self monitoring and automatic reporting of significant flight
variances, when called for by an appropriate event contract.

5.4.14.2 Theground systemwill determinetheflight conformance criteriaapplicableto theairspace
and phase of flight. The ground system will include within the ADS contract the values that trigger these
reports.

54.144 The aircraft will recognize when one of the reporting criteriais satisfied or exceeded. The
aircraft will generate and transmit an appropriate ADS report for the specific flight variance. The ground
system will generate an aert to the controller if any parameter is exceeded. If a variance parameter is
exceeded, the report will comprise an indication of which parameter hastriggered the report, the basic plus
the air or ground vector block as appropriate, based on the current ADS contract.

5.4.16 The ground system will have the ability to monitor the flight of the aircraft before it enters
the airspace under its control.

5.4.16.2 As a consequence of the ADS contracts accepted by the aircraft, the aircraft will begin to
send ADS reports to the appropriate ground system to initiate flight-following for planning purposes. The
ground system will use ADS information to update its database to ensure entry conditions into the airspace
remain acceptable.

54.16.4 The position information of the aircraft will be made available to the controller.
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5.4.18 The ground system must be capabl e of recognizing that the aircraft has entered the airspace
over which it has controlling authority.

5.4.18.2 In a non-radar airspace, especially when transiting from an uncontrolled airspace to an
airspace where ADS applications are available, the ground system of the controlling ATC unit must
recognize that the flight has entered itsairspace. A set of data as specified by the ADS contract will then be
sent by the aircraft to the ground system.

5.4.20 Theground systemmust beableto confirmthat theaircraft's proj ected profilecoincideswith
that stored in the ground system.

5.4.20.2 Whenever theground systemreceivesan aircraft's projected profileinformation, the ground
systemwill check and verify that it isconsistent with that already held. Theground systemwill generate and
display an appropriate dert to the controller if any value of the specified parameters delta(lat), delta(long),
delta(alt) or delta(time) are exceeded.

5.4.22 The ground system must be able to verify that the aircraft is proceeding in accordance with
the ATC clearance.

5.4.22.2 Inthe datalink based ATS, the ground system will use the ADS position reports and other
ADS message group data to provide automated flight-following and conformance-monitoring.

54.22.4 Theaircraft will generateand transmit ADSdatato the appropriateground system according
tothe current ADS contract. The ground system will comparethe aircraft's ADS-reported position with the
position predicted by the ground system. Theground systemwill generate and display appropriate messages
to the controller if the ADS position report does not conform, within the given parameters, to the position
predicted by the ground system.

5.6 Detailed Implementation

5.6.2 Detailed implementation and more specific operational requirements of the ADS
functionality in adatalink based ATM system are given in Part |11 of this manual.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

6. CONTROLLER PILOT DATA LINK COMMUNICATIONS (CPDLC) APPLICATION
OVERVIEW AND HIGH LEVEL OPERATIONAL REQUIREMENTS

6.2 CPDLC Application Overview

6.2.2 Oneof the keysto thefutureair traffic management system lieswith the two-way exchange
of data, both between aircraft and the ATC system and between ATC systems. Controller pilot data link
communications (CPDLC) is a means of communication between controller and pilot, using data link for
ATC communications.

6.24 ICAO has developed a communication systems architecture that provides a range of
capabilitiesto suit theneedsof ATSprovidersand their users. Variousair/ground communication datalinks
will beintegrated through ATN based on an Open System Interconnection (OSl) architecture. Eventually,
the ATN will allow world-wide connectivity and an established quality of service which will provide
optimum routing and delivery.

6.2.6 During the transition towards the ICAO CNS/ATM systems, the number of data link
applications which require a globally uniform approach and standardization will increase.

6.2.8 The CPDLC application providesthe AT Sfacility with datalink communications services.
Sending a message by CPDLC consists of selecting the addressee, selecting and completing, if necessary,
the appropriate message from a displayed menu or by other means which allow fast and efficient message
selection, and executing the transmission. The messages defined herein include clearances, expected
clearances, requests, reports and related ATC information. A “free-text” capability is also provided to
exchange information not conforming to defined formats. Receiving the message will normally take place
by display and/or printing of the message.

6.2.10 CPDLC will remedy a number of shortcomings of voice communication, such as voice
channel congestion, misunderstanding due to bad voice quality and/or misinterpretation, and corruption of
the signal due to simultaneous transmissions.

6.2.12 Inthefuture, it isexpected that communicationswith aircraft will increasingly be by means
of digital datalink. Thiswill allow moredirect and efficient linkages between ground and cockpit systems.
At the same time, extensive data exchange between ATC systems will alow efficient and timely
dissemination of relevant aircraft data, and will cater for moreefficient coordination and hand-over of flights
between ATC units. In turn, thiswill reduce controller and pilot workload and will allow an increase in

capacity.

6.2.14 Implementation of CPDLC will significantly change the way pilots and controllers
communicate. The effect of CPDLC on operations should be carefully studied before deciding the extent
to which voice will be replaced by datalink.
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6.2.16 Among others, the following aspects of Controller Pilot Data Link Communications are to
be taken into account in considering its application and in defining procedures:

b) the total time required for selecting a message, transmission of the message, and
reading and interpretation of the message;

d) thehead-down time for the pilot and controller;
f)  theinability of the pilot to listen to other transmissionsin the same area of operation,
h)  unauthorized access, and
j)  unauthorized transmissions.
6.4 CPDLC High Level Operational Requirements

6.4.2 A datalink based AT Ssystemmust providefor thereduction of routinecommuni cation tasks
which contribute to the saturation of voice frequencies.

6.4.4 The ADS Panel hasidentified specific operational requirements relating to the capabilities
of the CPDLC application. These are outlined below:

6.4.4.2 The system must be capable of providing CPDL C when this application is required by the
ATM systemin force.

6.4.4.4 Whenrequired, thedatalink ATSwill support theinterchangeof datalink messagesbetween
the pilot and controller to support the effective provision of the data link based ATS service.

6.4.4.6 Thepilot or controller may initiate adatalink message using either the defined message set,
afree-text message, or a combination of both. The ground system will make the message available to the
appropriate controller, or the aircraft system will make the message available to the pilot.

6.6 Detailed Implementation

6.6.2 Detailed implementation and more specific operational requirements of the CPDLC
functionality in adatalink based ATM system are given in Part IV of this manual.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS
8. DATALINK FLIGHT INFORMATION SERVICES (DFIS) APPLICATION OVERVIEW
AND HIGH LEVEL OPERATIONAL REQUIREMENTS

8.2 DFIS Application Overview

8.2.2 Inadatalink ATS system, flight-related information (e.g., meteorological information and
situational awareness) can bemade availableto aircraft in digital form. Thisinformationwill assist the pilot
by increasing flight safety and improving situational awareness.

8.24 Most of thisinformation is currently delivered to the aircraft viavoice. It isexpected that
the use of data link to transmit flight information will be implemented in an evolutionary manner. In the

future, it is expected that DFIS will provide information that is not currently available to the aircraft.

8.2.6 Asthesystemevolves, flight information may be provided through addressed (point to point)
or broadcast data link media.

8.2.8 There are multiple DFIS Services that may be provided, including:
b) Automatic Terminal Information Services (ATIS),
d) Aviation Routine Weather Report (METAR) Service,
f)  Terminal Weather Service (TWS),*
h)  Windshear Advisory Service,
j)  Pilot Report Service*
)  Noticeto Airmen (NOTAM) Service,
n) Runway Visual Range (RVR) Service,
p) Aerodrome Forecast (TAF) Service,
r)  Precipitation Map Service,* and
t) SIGMET Service.
* no current ICAO requirement for the provision of this service at thistime.

8.2.10 Thismanual describesthefirst two services provided through the DFIS application: ATIS
Service and METAR Service. These two services are both described as addressed data link services.
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84 DFISHigh Level Operational Requirements

8.4.2 When DFIS is available, the information that is transmitted must be as accurate and
up-to-date as required to meet the current operation.

844 Responses to requests for DFIS services must be provided in atimely manner.
8.6 Detailed Implementation
8.6.2 Detailed implementation and more specific operational requirements of the DFIS

functionality in adatalink based ATM system are given in Part VV of this manual.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

9. ATSINTERFACILITY DATA COMMUNICATION OVERVIEW (AIDC) AND HIGH LEVEL
OPERATIONAL REQUIREMENTS

9.2 AIDC Application Overview

922 Oneof the keysto thefutureair traffic management system lieswith the two-way exchange
of databetween aircraft and the AT C system, and between ATC systems. Communicationswith aircraft will
increasingly employ digital datalink. Atthe sametime, automated dataexchange between ATC systemswill
support timely dissemination of relevant flight data, particularly in regard to coordination and transfer of
flights between ATS units.

924 The AlDC application exchangesinformation between AT Sunitsin support of critical ATC
functions, including notification of flights approaching a Flight Information Region (FIR) boundary,
coordination of boundary crossing conditions, and transfer of control.

9.26 AIDC defines messages which are related to three phases of coordination as perceived by
an ATSU.

b) Notify phase, inwhich the aircraft tragjectory and any changes may be conveyed to an
ATSU from the current ATSU prior to co-ordination;

d) Co-ordinatephase, inwhichtheaircraft trajectory isco-ordinated between two or more
ATSUs when the flight approaches a common boundary; and

f)  Transfer phase, in which communications and executive control authority is
transferred from one ATSU to another.

9.28 Other AIDC messages support ancillary ATC data exchanges between AT SUs, including
the exchange of free-text messages.

94 AIDC High Level Operational Requirements

94.2 The system should be capable of facilitating automatic transfer of control and
communications between ATS Units using digital data interchange.

9.6 Detailed Implementation

9.6.2 Detailed implementation and more specific operational requirements of the AIDC
functionality in adatalink based ATM system are given in Part VI of this manual.
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PART | — OVERVIEW OF ATSDATA LINK APPLICATIONS

10. AUTOMATIC DEPENDENT SURVEILLANCE BROADCAST (ADS-B) APPLICATION
OVERVIEW AND HIGH LEVEL OPERATIONAL REQUIREMENTS

10.2 ADS-B Application Overview

10.2.2 The capability for aircraft to provide aircraft position and other information to airborne and
ground based systemsis expected to be apart of thefuture ATS system. ADS-B isasurveillance application
transmitting parameters, such as position, track and ground speed, via a broadcast mode data link for
utilization by any air and/or ground users requiring it.

10.24 Each ADS-B capableemitter will periodically broadcast its position and other required data.
Any user, either airborne or ground-based, within range of thisbroadcast may chooseto receive and process
this information. The emitter originating the broadcast need have no knowledge of what system(s) is
receiving its broadcast. Because broadcast data might be received by the ground station at arate in excess
of the requirements of the ATC system, some filtering and/or tracking may be necessary.

10.2.6 ADS-B will permit enhanced airborne and ground situational awareness to provide for
specific surveillance functions and cooperative pilot-controller and pilot-pilot ATM.

10.2.8 ADS-B will not be limited to the traditional roles associated with ground-based radar
systems. ADS-B will provide opportunities for new functionality both onboard the aircraft and within the
ground ATC automation systems.

10.2.10 ADS-B will have many benefitsin extendingtherangebeyondthat of secondary surveillance
radar, particularly in airport surface and low altitude airspace, and in air-to-air situational awareness.

10.2.12 The ADS-B application supports improved use of airspace, reduced ceiling/visibility
restrictions, improved surface surveillance, and enhanced safety. ADS-B equipage may be extended to
vehiclesontheairport surface movement area, uncharted obstacles not identified by acurrent NOTAM, and
non powered airborne vehicles or obstacles.

10.2.14 Depending on the implementation, ADS-B may encompass both air-ground and air-air
surveillance functionality, as well as applications between and among aircraft on the ground and ground
vehicles, including:

b) ATC surveillance,

d) Airborne situational awareness,

f)  Conflict detection (both airborne and ground based),
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h)  ATC conformance monitoring, and
i) ADSB lighting control and operation.

10.2.16 ADS-B services are expected to be implemented in an evolutionary manner. This manual
addresses one of these services: ATC Surveillance.

104 ADS-B High Level Operational Requirements

10.4.2 An ATSU will be capable of knowing that an aircraft is ADS-B equipped.

104.4 All aircraft operatingin an ADS-B airspace will broadcast asrequired by the ATS provider.
10.4.6 The ground system will receive, process, and display the ADS-B information.

10.4.8 Procedures and/or systems must be in place to validate the ADS-B information.

10.6 Detailed Implementation

10.6.2 Detailed implementation and more specific operational requirements of the ADSB

functionality in adatalink based ATM system are given in Part V11 of this manual.
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PART Il — DATA LINK INITIATION CAPABILITY

2. APPLICATION OVERVIEW

2.2 Introduction
222 Purpose
2222 Thissection contains guidance material for the DataLink Initiation Capability (DLIC). The

DLIC process supports addressing requirements for Air Traffic Services such as Automatic Dependent
Surveillance (ADS), Controller Pilot DataLink Communications(CPDLC), and DataLink Flight Information
Services (DFIS).

224 Background

2242 TheDLIC providesthe necessary information to enable datalink communi cations between
ATC ground and aircraft systems. The DLIC encompasses the following functions:

b) Logon: datalink application initiation and, if required, flight plan association,
d) Update: updating of previously coordinated initiation information,

f)  Contact: instructions to perform data link initiation with another specified ground
system,

h)  Dissemination: local dissemination of information, and

j)  Ground Forwarding: forwarding of logon information.
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PART Il — DATA LINK INITIATION CAPABILITY

3. GENERAL REQUIREMENTS

32 DLIC Priority

322 Thepriority for DLICwill be*flight regularity communications’, asdetermined by the ATN
Internet Protocol Priority categorization.

34 DLIC Performance Requirements

34.2 Response Timers

34.22 Upon receipt of aLogon Request from an aircraft the ground system will generate aL ogon
Response within 0.5 second.

3424 Upon receipt of a Contact Request from aground system the aircraft will generate aLogon
Request within 0.5 second to the indicated ground system.

34.26 Upon receipt of aL ogon Response from aground system, during the operation of a Contact
function, the aircraft will generate a Contact Response within 0.5 second to the initiating ground system.
3.6 Time Requirements

3.6.2 Wherever timeisindicated in the DLIC, it will be accurate to within 1 second of UTC.
3.64 Time stamping is required for all messages. The time stamp will consist of the date
(YYMMDD) and time (HHMMSS).

3.8 Address M anagement

3.8.2 Procedures need to bein placeto allow dissemination of DLIC ground addressesto aircraft.

Itisrecommended that each ground facility supporting air-ground datalink applicationshave DL I C addresses
published in State AIPs. This would allow look-up tables to be imbedded in the flight deck avionics
implementation, reducing pilot input.

Note— A given FIR may have multiple DLIC addresses; and more than one FIR may share the same DLIC
address.
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PART Il — DATA LINK INITIATION CAPABILITY

5. DLIC FUNCTIONAL CAPABILITIES

52 TheDLIC Logon Function
522 Operational Requirements
5222 TheDLIC logon function must provide amethod for an airborne systemto initiate datalink

service with a ground system. The DLIC logon function must also provide the ground system with the
capability to terminate a DLIC link.

5224 The airborne system provides information on each application (e.g., ADS, CPDLC, and
DFIS) for which it requires a data link service. Where ground initiated data link application services are
requested, additional information may be provided to allow unambiguous association of the aircraft with
flight plan information stored on the ground. Where service for exclusively air initiated applications is
requested, the airborne system provides only the application information (i.e., name, and version).

5226 Theground systemrespondsindicating whether or not thedatalink initiation wassuccessful,
and indicates whether to terminate or maintain a DLIC link. If successful, the ground system response
includes information on each data link application it can support. Unsuccessful logon will be handled by
local procedures.

5228 Up to amaximum of 256 applications must be supported.

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

52212 When initiating the DL1C logon function the airborne system must provide its DLIC name,
address, and version number as part of the Logon Request message.

52214 The DLIC logon function will provide the capability for the ground system to accept any
logon request. If the ground system does not have aflight plan for the aircraft requesting alogon, or the
flight plan information from the aircraft does not correlate with the ground flight plan information
appropriate to that aircraft, the ground system may not be capable of supplying information for arequested
application.

5.2.2.16 TheDLIClogonfunctionwill providethecapability toindicateareasonfor rejectingaDLIC
logon request.

524 M essage Descriptions

5242 The Logon Request message provides:

b) theaircraft*s DLIC address and version number,
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d) the application name, version number and address, for each application that can be
ground-initiated for which the aircraft requires service,

f)  the application name and version number for each application which can be
ar-initiated, and

h)  flight plan information when required.

5244 The Logon Response message provides an indication of success or failure of the logon and
if failure, may provideareason for thefailure. For each desired air-initiated application the ground provides
the application name, version number, and address. For each ground-initiated application, the ground
provides the application name and version number.

54 The DLIC Update Function
542 Operational Requirements
5422 TheDLIC update function must provide amethod for the ground systemto provide updated

ground addressing information to an aircraft system for applications previously coordinated in the logon
function.

5424 Up to amaximum of 256 applications can be updated.

5426 Each time an update function is accomplished between a given ground system and an
aircraft, only the affected information is atered; other previously coordinated data remains valid.

543 Message Descriptions

5431 An Update message can provideupdated ground information for up to 256 applications.
For each updated application the ground provides the air-initiated application*s name, version number and
address. For each ground-initiated application, the ground provides the application name and version
number.

5.6 TheDLIC Contact Function
5.6.2 Operational Requirements
5.6.2.2 The DLIC contact function must provide a method for the ground system to request the

aircraft systemto initiate the logon function with another designated ground system. It is expected that the
contact function will only be used when ground connectivity is not available between respective ground
system applications. Thisfunction presumesthat thelogon function has been accomplished with the ground
system initiating the contact function. After completing the requested logon process, or if unable to do so,
the airborne system providesthe ground system that i ssued the contact request acontact statusthat indicates
the success or lack of success of the requested contact.

5.6.4 M essage Descriptions
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5.6.4.2 The Contact Request message provides the address of the next ground system that the
initiating ground system is requesting the aircraft to logon with.

5.6.4.4 The Contact Response message provides the information indicating whether the requested
contact with the next ground system was successful.

58 DLIC Dissemination Function

5.8.2 Operational Requirements

5822 The DLIC dissemination function is a means of making application information available

to other applicationsintheair or ground systems. It must make avail abl e the application name, address, and
version number for each application exchanged in thelogon, update or ground forwarding functionsto other
applicationsin the aircraft or on the ground.

5.84 M essage Descriptions

5.84.2 Thereis no requirement for messages to be exchanged.

5.10 DLIC Ground Forwarding

5.10.2 Operational Requirements

5.10.2.2 Where ground-ground connectivity is available between ground systems, the DLIC ground

forwarding function must provide a method for a ground system that has accomplished data link initiation
to passthe airborne information to other datalink ground system(s). Wherethis capability isimplemented,
anaircraft only hasto performan initial logon, and each subsequent ground system can usethe DLIC update
function to accomplish data link initiation.

5.10.24 Theidentical Logon Request messagereceived by theground system (fromeither an aircraft
or another ground system via a previous DLIC ground forwarding), is used to ground forward data link
initiation information between ground systems.

5.104 M essage Descriptions

5.10.4.2 The Ground Forwarding message contains the airframe identification to which the
information pertains and the same application and flight plan information as was contained in the initia
L ogon Request message.

5.12 Guidance on Expected DLIC Message Traffic

512.2 Appendix A to Part Il Chapter 3 provides guidance on expected DLIC message traffic in
specific airspace domains.
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PART Il — DATA LINK INITIATION CAPABILITY

CHAPTER 3APPENDIX A

EXPECTED DLIC MESSAGE TRAFFIC

3A.2 Expected DLIC Message Traffic
3A.22 Table 3A-1 details the anticipated message exchange rate for DLIC in the environments
specified. The rates shown are the expected averages, per flight.
PARAMETER OCEANIC- OCEANIC | CONTINENTAL | TERMINAL | AERODROME
CONTINENTAL | HIGH-DENS [ HIGH-DENSITY AREA (INCLUDING:
ENROUTE LOW ITY HIGH-DENS | APPROACH/
DENSITY ITY DEPARTURE/
TAXI)
DLIC message 2 per ATSU 2 per 2 per ATSU 2 per 2 per flight
exchange per ATSU ATSU
aircraft
Instantaneous 300 750 1250 450 250
number of
aircraft to be
supported per
ATSU
Table 3A-1. Exchange Rates Expected for DLIC Messages
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PART Il — DATA LINK INITIATION CAPABILITY

5. DLIC MESSAGESDESCRIPTION

5.2 DLIC M essages
522 L ogon Request Message
5222 The DLIC Logon Request message contains the following information:

b) DLIC address,

d) aircraft address,

f)  arcraft applications (optional),

h)  ground applications (optional),

j)  arcraft identification (as required),

[) ICAO facility designation (as required),
n)  Departure airport (as required),

p) Destination airport (as required), and

r) ETD (asrequired).

524 L ogon Response Message
5242 The DLIC Logon Response message contains the following information:
b) response,

d) failurereason (optional),
f)  air applications (optional), and
h)  ground applications (optional).
526 Update Message
5.26.2 The DLIC Update message contains the following information:
b) air applications (optional), and

d) ground applications (optional).
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528

5282

5.2.10

5212

52122

5214

52.14.2

or failure.

54

Contact Request Message

The DLIC Contact Request message contains the following information:
b) ICAO facility designation, and

d) DLIC address.

Contact Response Message

b) TheDLIC Contact Response message contains only aresponse indicating whether or
not the logon was successful.

Ground Forward Request Message

The DLIC Forward Request message contains the following information:
b) aircraft address,

d) air applications (if provided in Logon Request),

f)  ground applications (if provided in Logon Request),

h) aircraft identification (if provided in Logon Request),

j) ICAO facility designation (if provided in Logon Request),
[)  Departure airport (if provided in Logon Request),

n) Destination airport (if provided in Logon Request), and
p) ETD (if provided in Logon Request).

Ground Forward Response Message

The DLIC Ground Forward Response message contains only aresponse indicating success

M essage Content Glossary

Air Applications. An indication of 1-256 airborne data link applications. Consists of Application Name,
Version Number, and, when required for ground initiated applications, Application Address data.

Aircraft I dentification: A group of letters, figuresor acombination thereof whichisidentical to or the code
equivalent of the aircraft callsign. Itisusedin Field 7 of the ICAO Modé flight plan.
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Aircraft Address: A unique combination of 24 bits available for assignment to an aircraft for the purpose
of air-ground communications navigation and surveillance.

Airport: An A5 string of 4 charactersindicating an airport*s identification.
Application Address: An application*s unique technical communications address.

Application Name: An A5 string of 3 characters indicating an application name (e.g., ADS, CPC, FIS, or
CMA)

Departure Airport: Name of departure airport.
Destination Airport: Name of destination airport.
DLIC Address. Application Addressfor DLIC.
ETD: Estimated time of departure.

Ground Applications: Anindication of 1-256 ground datalink applications. Consists of Application Name,
Version Number, and, when required for air initiated applications, Application Address data.

HHMMSS: Hour, minutes, seconds.

Facility Designation: Specifiesthe ICAQO four-letter location indicator or the ICAO eight-letter combined
location indicator, three letters designator and an additional letter.

Response: An indication of whether the requested action was successful. The values are as specified:
b)  success,
d) logon not successful, or
f)  contact not successful.

Response Reason: Reason for logon failure.

Time: Timein hours and minutes.

Time Hours: Time as hours of day.

Time Minutes: Time as minutes of an hour.

Version Number: Version number of the specified application.

YYMMDD: Date in year, month, day
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5.6 Data Structure Range and Resolution
5.6.2 Table 4-1 provides the range and resolution of the data structures used in DLIC.
DATA STRUCTURE TYPE RANGE RESOLUTION
Aircraft IAS 2-7 N/A
Identification
Aircraft Address Bit String 24 hits N/A
Airport IA5 4 characters N/A
Application Name IA5 3 characters N/A
HHMMSS Integer HH - 00-23 1

MM - 00-59 1

SS - 00-59 1
ICAO Facility IAS 8 characters N/A
Designation
Time Hours Integer 0-23 1 hour
Time Minutes Integer 0-59 1 minute
Version Number Integer 0-255 1
YYMMDD Integer YY -0-99 1

MM - 1-12 1

DD - 1-31 1

Table 4-1: DLIC Data Range and Resolution
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PART Il — DATA LINK INITIATION CAPABILITY

6. OPERATIONAL MESSAGE SEQUENCE

Note— These sequence diagramsillustr ate the expected message sequence for each DLIC function, and do
not include exception handling.

6.2 Sequence Rules
6.2.2 DLIC Logon Function
6.2.2.2 The following sequence of messages, shown in Figure 5-1, occurs when the DLIC logon
function isinitiated.
Ground System Communication System Airborne System
Logon Request
T
Logon Request < I
M
E
Logon Response V
Logon Response
Figure5-1: Sequence Diagram for DLIC Logon Function
Version: 0.4 Part 11 Chapter 5 20 September 1996
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6.24 DLIC Update Function

6.2.4.2 The following sequence of messages, shown in Figure 5-2, occurs when the DLIC update
function isinitiated.

Ground System Communication System Airborne System
Update | e Update
> >
I
M
E
Y
Figure 5-2: Sequence Diagram for DLIC Update Function
Version: 0.4 Part 11 Chapter 5 20 September 1996
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6.2.6 DLIC Contact Function

6.2.6.2 The following sequence of messages, shown in Figure 5-3, occurs when the DLIC contact
function isinitiated.

Ground Communcation Airborne Communication Ground
System 1 System System System System 2
‘e
Contact Request ‘.,
... Contact Request
P\ iy
Logon Request
L . Logon Request
A >
T
I
Lagon Response M
Logon Response T E
,‘-' '
T
- Contact Response '
<+
Contact Responss
Figure 5-3: Sequence Diagram for DLIC contact function
Version: 0.4 Part 11 Chapter 5 20 September 1996
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6.2.6.4 DLIC Ground Forwarding Function

6.2.6.4.2 The following sequence of messages, shown in Figure 5-4, occurs when the DLIC ground
forwarding function isinitiated.

Ground Communication Ground Communication Airborne
System 1 System System 2 System System

—)....

Ground Forward
e .A Ground Forward

Update

mHE =

Update

Figure 5-4: Sequence Diagram for DLIC Ground Forwarding Function

Note.— This diagram includes ground forwarding of addresses and subsequent update to an aircraft.
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PART Il — DATA LINK INITIATION CAPABILITY

7. DLIC PROCEDURES

7.2 Procedures

722 The procedures described here are the minimum required for initiation of data link
Services.

724 Sufficient procedures will be required for the airborne and ground system users to

initiate the capability to provide and receive services viadatalink applications.

726 These procedures may be performed by automation, or manually by the pilot or
controller depending upon the implementation.

728 The system will provide the pilot, controller, or automation with the capability to access
initiation data for the purposes of conducting data link services. The information to an ATSU pair with
regard to a specific aircraft must be unique.

74 Sequence of Events

74.2 An aircraft will inform a ground system of its requirement to participate in data link
services by providing the information as outlined in 6.3 below.

744 A ground system will in turn provide that aircraft with the necessary information to
establish alink with the desired application(s), (e.g., ADS, CPDLC, DFIS, etc.).

7.4.6 The DLIC application will make the initiation information available to other applications
asrequired.

74.8 In the event that the initiation process fails, the airborne system/pilot will be informed.
7.6 Required Information

76.2 States will provide information regarding DLIC addresses and version numbers. This

information should be published in Aeronautical Information Publications (AlPS).

7.8 DLIC Link Procedural Requirements
781 Whenever aDLIC link has been maintained by a ground system, it must later be closed
by the same ground system.

Note.— An operational requirement for maintaining a DLIC link has been identified for small FIRs.
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PART |11l AUTOMATIC DEPENDENT SURVEILLANCE

2. APPLICATION OVERVIEW

2.2 Introduction

222 This part of the manual contains guidance material for the Automatic Dependent
Surveillance (ADS) application. ADS is a surveillance technique for use by air traffic services in which
aircraft automatically provide, via a data link, data derived from on-board position-fixing and navigation
systems. ADS will alow controllers to obtain position data and other information from ADS equipped
aircraft in atimely manner in accordance with their requirements, and will allow the aircraft to be tracked
in non-radar airspace.

224 The primary objective of the ADS application isto provide automated aircraft position data
for ATC. The ADS application may also be useful in air traffic flow management (ATFM) and airspace
management (ASM).

226 ATM benefits from the use of the ADS application may include separation minima
reduction, and more efficient use of airspace.

228 Although the application of ADS does not specifically encompass ATC communications,
automation or procedures, all of these elements must betailored to support the ADS application and to make
meaningful use of thedata. Thus, itiscritical to consider the ATC automation and communications systems
as the foundation upon which an ADS-based ATC system is built. The implementation of ADS into air
traffic systemswill be an evolving process. There will be agradual transition from procedurally-oriented
strategic air traffic control towards a more tactical control environment.

2210 The ADSapplication and associ ated communicationswill haveto be supported by advanced
airborneand ground facilitiesand datalink communicationswith proven end-to-end integrity, reliability and
availability.

2212 ADS isone of the applications supported by the ATN.

Version: 0.4 Part 111 Chapter 1 20 September 1996
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Communications
Network

ATT Unit ATT Unit ATS Unit

Figure 1-1 ADS System Concept

2214 Figure 1-1 depicts ageneral overview of severa components of an ADS system.
24 Useof ADSin ATS
242 Theimplementation of ADS, throughreliabledatalink communi cationsand accurateaircraft

navigation systems, will provide surveillance services in oceanic airspace and other areas where non-radar
air traffic control servicesare currently provided. Theimplementation of ADSwill aso provide benefitsin
en-route continental, terminal areas and on the airport surface. The automatic transmission of the aircraft
positionthrough ADSwill replace present pil ot position reports. The content and frequency of reporting will
be determined by the controlling ATC unit. In non-radar airspace, the effective use of ADS in air traffic
services will facilitate the reduction of separation minima, enhance flight safety and better accommodate
user-preferred profiles.

244 Use of ADS Outside of Radar Coverage

2442 In oceanic and other areas which are beyond the coverage of land-based radar, ADS reports
will be used by ATS to improve position determination, resulting in improvements in safety, efficient
utilization of airspace and improved controller efficiency. Thisisexpectedtoincreaseairspace capacity and
allow more economical routing and spacing of aircraft.

2444 The introduction of ADS in non-radar airspace will better enable controllers to identify
potential losses of separation or non-conformance with the flight plan and to take the appropriate action.

24.6 ADS Transition Airspace

Version: 0.4 Part 111 Chapter 1 20 September 1996
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24.6.2 In transition airspace where other means of surveillance become available, provisions are
required to integrate ADS and other surveillance information. Further information is provided in Part 111
Chapter 1 Appendix A.

2438 Within Radar Coverage

2482 ADS will be beneficial in areas where it may serve as a supplement to or for back-up for
radar. Further information isprovided in Part [11 Chapter 1 Appendix A.

2.6 Functional Description
26.2 ADS information can assist ATC in performing the following functions:
b) Position monitoring. The ground system processestheincoming ADS Information to

d)

f)

h)

j)

verify its validity and to compare the information with that held for the aircraft.

Conformance monitoring. The ADS reported position is compared to the expected
aircraft position, which is based on the current flight plan. Longitudinal variations
which exceed apre-defined tolerancelimit will beused to adjust expected arrival times
at subsequent fixes. Horizontal and vertical deviations which exceed a pre-defined
tolerance limit will permit an out-of-conformance alert to be issued to the controller.

Conflict detection, The ADS data can be used by the ground system automation to
identify violation of separation minima.

Conflict prediction. The ADS position data can be used by the automation system to
identify potential violations of separation minima.

Conflict resolution. ADS reports may be used by the automation system to develop
possible solutions to potential conflicts when they are detected.

Clearance validation. Data contained in ADS reports are compared with the current
clearance and discrepancies are identified.

Tracking. Thetracking function isintended to extrapolate the current position of the
aircraft based on ADS reports.

Wind estimation. ADS reports containing wind data may be used to update wind
forecasts and hence expected arrival times at way-points.

Flight management. ADS reports may assist automation in generating optimum
conflict-free clearances to support possible fuel-saving techniques such as cruise
climbs requested by the operators.

264 ADS Agreements
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2642 The ATCunit controlling theaircraft should establish the composition and requirementsfor
the transmission of ADS reports through an ADS agreement with the aircraft. ThisADS agreement will be
fulfilled by one or more contracts.

2644 Where possiblean ADSagreement should be established between an aircraft and the ground
system prior to the entry into ADS airspace. An ADS agreement may also remain in effect for a period of
time after an aircraft has exited ADS airspace.

2.6.4.6 Termination of an ADS agreement may be achieved automatically by the ground system.

Version: 0.4 Part 111 Chapter 1 20 September 1996
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

CHAPTER 1 APPENDIX A

INTEGRATION OF ADSAND SSR DATA

1A.2 Application Overview
1A2.2 Introduction
1A.22.2 The safe operation of aircraft at close proximity requires an increase in the availability of

very accurate positional data in order to apply separation closer to the minima and increase the airspace
capacity. This material concerning the ADS/SSR integration offers guidance in order to achieve asingle
estimation of aircraft position, by processing both ADS and radar data ( data fusion). Consequently, an
enhancement of tracking algorithms is necessary in order to take advantage of all available surveillance
sources as well as processing new parameters related to aircraft motion.

1A.224 The primary objective of the ADS/SSR integration technique is to take advantage of the
surveillance concept of ADS, within areas covered by radar surveillance aswell astransition areas between
radar and ADSonly coverage. Completeradar coveragein ADS/SSR airspaceisnot required, although outer
horizontal limits should normally be coincident. Inaddition an ADStransition buffer zoneisadvisable. In
areas where duplicate radar coverage is currently mandatory the integration of ADS might lead to a
mitigation of that requirement, as well as for the provision of single radar coverage in areas where the
installation of radar systemis not feasible or economically justifiable.

1A.2.2.6 The use of the ADS/SSR integration in areas aready having multiple radar coverage will
provide the system with the capability of making track quality as uniform as possible within radar covered
airspace, thusovercomingresidual radar shortcomings. ADS/SSRintegrationwill resultintheaugmentation
of surveillance performance in existing radar environments, as well as beyond radar coverage. The
ADS/SSR integration will result also in a more reliable data availability for conflict detection and
conformance monitoring function thus reducing the probability of false alarms of this function. This will
be essentially due to kinematic data measured on-board and availability of aircraft intent.

1A.2.2.8 Since the ADS technique relies upon the capability of an ADS facility to set up a contract
with the aircraft to send reports with appropriate content and periodicity, the contract management function
will play a key role in defining the most appropriate periodicity and content to optimize the ADS/SSR
integration. The strategy to definethe best contract for thisfunction should takeinto account constraintson
airspace and traffic scenario, aswell asaircraft flight plan and communication infrastructure performances.
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1A 4

1A4.2
function:

1A4.4

Scope and Benefits

The ADS/SSR dataintegration can providethefollowing improvementsto the surveillance

b)

d)

f)

h)

j)

automatic acquisition of certainairbornedatacontaining parameterssuch astruetrack,
speed, etc., which will improve the ground tracking of aircraft.

availability of surveillance data also when the radar limitations occur. These
limitations are:

2)  mechanical rotation of the radar antenna, and
4) garbling, fruit and splitting

coding of thealtitudedatain 25 feet increments and the avail ability of thevertical rate,
as provided by Ground Vector or Air Vector, which will improve the ability of ATC
to monitor and make high quality predictions of aircraft tragjectories in the vertical
plane, thusimproving the Short-Term Conflict Alert (STCA) function to significantly
reduce the number of false darms;

automatic acquisition of aircraft call signs by ATC system, thus overcoming current
problems connected with SSR code-call sign correlation and with radar identification
and transfer procedures,

acquisition of surveillance data, when satellite data link is used to support the ADS
function, also when radar shortcomings such as line of sight propagation limitations
(e.g., shadowing by orography, earth curvature, low level flight) become apparent;

minimization of the number of SSRs required to supply mono-radar coverage, since
ADSfillsin the small areas not covered by them (“gap filler”);

increase of the level of availability using the ADS as one more level of redundancy;

availability of a means for a cross-check of ADS/Navigation data or radar integrity
(NIM, Navigationa Integrity Monitoring);

possibility of adapting the degree of surveillance redundancy for each aircraft
according to instantaneous ATC needs, thus providing redundancy in a very cost
effective manner.

Ingeneral theimprovementsin a) toi) above are applicableto integration between ADSand
Mode A/C conventional and monopulse SSR. In addition the improvementsin €) to i) are applicable also
to integrated systems using SSR Mode-S.
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1A.6 Performance Considerations

1A.6.2 When considering ADS/SSR integration, the following should be taken into account:
b) performance requirementsfor ADS, including availability and integrity,
d) accuracy of both Radar and ADS position reports,
f)  useof ADS datafor example, as part of adatafusion and not just as back-up,
h) traectory prediction requirements,

j)  thedevelopment of a common surveillance processing system, where both the ADS
and Radar tracks may be amalgamated to generate a single system track, and

[)  thesynchronization of both radar and ADS update rates.
1A .8 Additional Operational Considerations

1A.8.2 In addition to position information, the ADS/SSR integration process could benefit from
aircraft periodically reporting further information such as:

b) Ground Vector, containing track, ground speed and vertical rate; and

d) Event ADSreportsincluding lateral deviation, altitude, speed and FOM change.

1A.84 The use of this other data could substantially reduce the need for ADS periodic position
reports.

1A.10 ADS Contract Considerations

1A.10.2 The following criteria may have to be taken into account when defining an optimal ADS
contract strategy:

b) flight plans and related airspace information,
d) radar coverage maps,

f)  communication network capahilities,

h) aircraft capabilities,

j)  accuracy requirements, and

[)  tracking needs
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1A.104 It may be necessary to define a contract assignment for each phase of operations namely:
b) En-route navigation,
d) Terminal Areaoperations, and
f)  Ground movements.
1A.12 En-Route Operations
1A.122 For this phase of operation the main ADS contract could be a periodic contract (Basic or
Basic plus Ground Vector or Air Vector, depending on aircraft capability) with low reporting rate, since
when the aircraft are flying straight and level, ground processing systems are able to achieve accurate

position estimates.

1A.124 Use of ADS periodic reports containing basic information and Ground Vector when
available, may allow areduction in the data rate and an improvement in tracking.

1A.12.6 In addition, event contracts with the aircraft could allow the detection of the start of a
manoeuvre. Such event contracts could indicate a change in one or more of the following kinematic
parameters:

b) Lateral deviation,

d) Altitude,

f)  Vertical rate,

h)  Ground speed

j)  FOM,and

) Heading
1A.12.8 Extensive use of event reporting could minimize the number of required periodic reports.
1A.14 Terminal Area Operations
1A.14.2 For this phase of operation the main ADS contract is a periodic contract (Basic plus

additional data, depending on aircraft capability) with high reporting rate, since this may be necessary to
satisfy the required tracking accuracy.

1A.144 Useof ADSperiodicreportswith additional data(Ground V ector) when available, may help
to minimize the reporting frequency of the required data.

1A.14.6 Itisunlikely that inthisphase of operations, event reportswoul d be necessary, sincethehigh
periodic rate would already provide a good track reconstruction capability.
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1A.16 Ground Movement Oper ations

1A.16.2 When the aircraft are moving on the airport surface the ADS contract could be a periodic
contract with very high reporting rate, to insure that the required tracking accuracy is met.

1A.18 Transition
1A.18.2 During transition phases and while ADS separations equivalent to radar separations are not

yet achievable, ADS information could be employed as an assi stance and back-up to radar control service.
If it is used as back-up appropriate large separations may need to be taken into account.
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

3. GENERAL REQUIREMENTS

3.2 Performance Requirements

322 Systems developed to support ADS will be capable of meeting the communication
performance appropriate for the phase of operation.

34 M essage Handling

34.2 In additionto the general performancerequirementsin Part 1, the ADS applicationrequires:

b) that messages are generated and sent in the time ordered sequence, and
d) that messages are delivered in the order that they are sent.

344 When ADS messages are queued by theground systemthey will be handled inthefollowing
order:

b) emergency mode ADS reports,
d) event or demand ADS reports, and then

f)  periodic ADS reports.

3.4.6 If morethan one messageisqueuedina, b, or cin2.2.2 aboveit will be handled in the order
received.

3.6 Quality of Service

3.6.2 The ground system must have the ability to specify the required QOS based on a user
preferred combination of message delay, cost, and permissible error rate.

3.8 Time Requirements

382 Wherever timeisusedinthe ADSapplication, it will beaccuratetowithin 1 second of UTC.
384 Time stamping will be available for all messages. The time stamp will consist of the date

(YYMMDD) and time (HHMMSS).
3.10 ADSPriority

3.10.2 The priority for ADS will be “high priority flight safety messages’ as determined by the
ATN Internet Protocol Priority categorization.
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3.12 ADS Operational Timers

3.12.2 In order to meet the more stringent of the performance requirementsin Part |, the aircraft
system should be capable of responding to a request for information within 0.5 second.

3.12.4 If the aircraft cannot respond with a reply message containing the requested information
within 0.5 second, it sends a positive acknowledgment of receipt of the request, and must send the
information within 30 seconds.

3.14 Sour ce of ADS Data

3.14.2 ADS navigational data must be supplied by the on-board navigational equipment actually
navigating the aircraft

3.14.4 Information contained within an ADS report should be no less recent than two seconds or
ten percent of the periodic contract rate, if applicable, whichever isthe shorter.

3.16 ADS Report Availability

3.16.2 ADS reportswill be made available to facilities other than the controlling ATC unit on the
basis of ICAO provisions or mutual agreement.

3.18 ADS Contract Requirements

3.18.2 Theavionicswill be capable of supporting contractswith at least four ATS ground systems

simultaneously.

3.18.4 Theavionicswill be capableof supporting one demand, one event and one periodic contract
with each ground system simultaneously.

3.18.6 The avionics must be capable of supporting a 60 seconds periodic contract reporting rate
with each ground system simultaneously.

3.18.8 If aground system requests a contract with an aircraft, and the aircraft cannot support any
additional contracts the aircraft will reply with the ICAO facility designators of the ground systems with
which it currently has contracts.

3.18.10 Procedureswill be established to ensurethat only appropriate AT C ground systemsinitiate
ADS contracts with a given aircraft.

3.18.12 Inthe event of an unexpected termination of the ADS application, both the avionicsand the
ground system will be notified of the failure. The resumption of the ADS application isincumbent on the
ground system.

3.18.14 Anexisting contract will remainin place until any new contract of the sametypeisaccepted
by both the avionics and the ground system, or until the contract type is terminated.
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

4. ADSFUNCTIONAL CAPABILITIES
4.2 Background

422 The ADS application is designed to give automatic reports from an aircraft to a ground
system. The aircraft provides the information to the ground system in four ways:

b) ondemand,
d) when triggered by an event,
f) onaperiodic basis, and

h) inan emergency.

424 The system will be capable of distinguishing each of the four ways listed above.
44 Operating Method
442 The ADS application comprises the following functions:

b) establishment and operation of a Demand Contract,
d) establishment and operation of an Event Contract,
f)  establishment and operation of a Periodic Contract,
h) cancellation of al contract(s),
j)  establishment and operation of Emergency Mode,
)  modification of the Emergency Mode, and
n) cancellation of the Emergency Mode.
46 Establishment and Operation of a Demand Contract
46.2 The Demand Contract provides the capability for aground systemto request asingle ADS

report froman aircraft and specify which optional ADSdataisrequired (if any) in additiontothebasic ADS
report.

46.4 Any number of demand contracts may be sequentially established with an aircraft.
4.6.6 If the avionics can comply with the demand contract request it sends the requested report.
Version: 0.4 Part 111 Chapter 3 20 September 1996
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46.8 If there are errorsin the contract request, or if the avionics cannot comply with the request,
it sends a negative acknowledgment indicating the reason for rejection.

4.6.10 If the avionics can partially comply with the contract request, it sends a message which
includes;

b) anon-compliance notification indicating those parts of the contract it cannot comply
with,

d) thebasic ADSreport, and
f)  theinformation requested which can be supplied.

4.6.12 If the Short Term Intent data block isto be requested as part of the contract request, then a
projected timeisto be included in the contract request.

46.14 If the Extended Projected Profile datablock isto berequested aspart of the contract request,
then either atime interval or the number of printsto be provided isto be included in the contract request.

48 Establishment and Operation of an Event Contract

482 The event contract alows the ground system to request the avionics to send ADS reports
when the specified events occur, principally for the purpose of conformance monitoring by ATC.

484 The event contract states the event types that are to trigger reports and also any required
threshold values delimiting the event types.

4.8.6 An ADS event report comprisesabasic ADSreport and, if required by thetriggering event,
additional information may also be included.

488 Only one event contract may exist between aground system and an aircraft at any onetime,
but this may contain multiple event types.

4.8.10 Each time an event contract is established it replaces any event contract already in place.

4812 If the avionics can comply with the event contract request it sendsan ADSreport with basic
information, any additional required information if required by the event type, and a positive
acknowledgment. Should the contracted event occur, the required ADS report(s) is sent.

4814 If there are errors in the event contract request, or if the avionics cannot comply with the
request, it sends a negative acknowledgment to the ground system indicating the reason for its inability to
accept the contract.

4.8.16 If theavionics can partially comply with the request, it sends anon-compliance notification
indicating those parts of the contract with which it cannot comply. Event reports are subsequently sent only
for those events that the aircraft can comply with.
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4.8.18 Should an event for lateral deviation change, altituderangedeviation, or vertical ratechange
occur, a report is sent once every minute while the limit(s) specified in the contract are exceeded. The
reports will cease when the event parameters return within the specified thresholds. However, they will
resume as soon asthe event parameters are exceeded again. For al other events, asinglereport issent every
time the event occurs.

4.8.20 If more than one of the events described below occurs at the same time, the avionics sends
separate ADS event reports for each event.

4.8.22 Event Types:
48222 The following event types have been defined for ADS:

b) Vertical rate change,

d) Way-point change,

f)  Lateral deviation change,

h) Level change,

j)  Level range deviation,

[)  Airspeed change,

n)  Ground speed change,

p) Heading change,

r)  Extended projected profile change,

t) FOM (Figure of Merit) field change, and

v)  Track angle change.
48224 Vertical Rate Change
4.8224.2 The vertical rate change event can betriggered in two ways. For positive vertical rate, the
event istriggered when the aircraft’ s rate of climb is greater than the vertical rate threshold i.e., its rate of
climb is greater than planned. For negative vertical rate, the event is triggered when the aircraft’s rate of

descent is greater than the vertical rate threshold i.e., its rate of descent is greater than expected.

482244 The ADSvertical rate event report is sent once every minute whenever the aircraft’ srate of
climb/descent exceeds the value of the vertical rate change threshold.

4.8.22.4.6 Theavionicswill cease sending ADSreportswhen theaircraft’ srate of climb/decent isless
than or equal to the value of vertical rate change threshold.

Version: 0.4 Part 111 Chapter 3 20 September 1996
Page 3-3



DRAFT

ICAO Manual of ATS Data Link Applications

482248

4.8.22.4.10

4.8.22.6

4.8.22.6.2

4.8.22.6.4
occurs.

4.8.22.6.6

4.8.22.6.8

An ADSreport sent asaresult of the occurrence of avertical rate change event will contain
the basic ADS information and ground vector information.

Figure 3-1illustrates a vertical rate change event.
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Figure 3-1: lllustration of Vertical Rate Event

Way-Point Change

The way-point change event istriggered by a change in the next way-point. Thischangeis
normally dueto routine way point sequencing. However, it will also betriggered by achangein away point
which is not part of the ATC clearance but is entered by the pilot for operational reasons.

The ADS report resulting from a way-point change event is sent once each time the event

An ADS report sent as aresult of the occurrence of away-point change event contains the
basic ADS information and the projected profile information.

Figure 3-2 illustrates the way-point change event.
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\l—&rﬁa —
° Planned Track ° °
Current Way Point Next Way Point Next+1 Way Point
Figure 3-2: lllustration of Way-Point Change Event
4.8.22.8 Lateral Deviation Change

4.8.22.8.2 Thelateral deviation changeeventistriggered whentheabsol utevalueof thelateral distance
between the aircraft’ s actual position and the aircraft’ s expected position on the active flight plan becomes
greater than the lateral deviation threshold.

482284 TheADSlateral deviation changereport issent onceevery minutewhiletheaircraft’ slateral
deviation is greater than the value of the lateral deviation threshold.

4.8.22.8.6 Theavionicswill cease sending ADSreportswhen thelateral deviation of theaircraftisless
than or equal to the value of lateral deviation change threshold.

4.8.22.8.8 AnADSreport sent asaresult of the occurrence of alateral deviation change event contains
basic ADS information and ground vector information.

4.8.22.8.10 Figure 3-3illustrates the lateral deviation change event.
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ADS Report generated once a minute
while lateral deviation threshold exceeded.

Lateral Deviation Threshold

Planned Track

'* ) Lateral Deviation Threshold

ADS Report generated once a minute
while lateral deviation threshold exceeded.

Figure 3-3: lllustration of Lateral Deviation Change Event
4.8.22.10 Level Change
4.8.22.10.2 The level change event report is triggered when the aircraft’s level differs negatively or
positively from its value in the previous ADS report, by an amount exceeding the level change threshold
specified in the event contract request. If there has been no previous report, abasic ADS report is sent.

4.8.22.10.4 The ADSreport resulting froman level change event i ssent once each timetheevent occurs.

4.8.22.10.6 An ADS report sent as a result of the occurrence of an level change event contains basic
ADS information and ground vector information.

4.8.22.10.8 Figure 3-4 illustrates an level change event.

__________ s evel T Level lastreported + Level Change Threshold

Level = Level last reported - Level Change Threshold

Figure 3-4: lllustration of Level Change Event
482212 Level Range Deviation

482212.2 Thelevel rangedeviationistriggered whentheaircraft’ slevel ishigher thanthelevel ceiling
or lower than the level floor.
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4.8.22.12.4 The ADS level range deviation event report is sent once every minute when the aircraft’s
level is greater than the value of the level ceiling or less than the value of the level floor.

4.8.22.12.6 Theavionicswill cease sending ADSreportswhenitslevel islessthan or equal tothevalue
of level ceiling and greater than or equal to the value of the level floor.

4822128 An ADS report sent as aresult of the occurrence of an level range deviation event report
contains basic ADS information and ground vector information.

4.8.22.12.10 Figure 3-5illustrates an level range deviation event.

ADS Report generated once a minute
while level ceiling threshold exceeded.

\-sth;l,-sa
,,,,,,,,,,,,, M,,,,,,,,,,,,,,,,,,,,,\,,,,,,,,,,,,,,,,,,,,,,,,,,,,L,e,Ye,l,C,e,i,l,in,gf,Clﬁax,ed,l,welT,Cﬁﬂing,Thr,,e,shold
/ i Cleared Level
______________________________________________________________________________________________ \w%
Level Floor = Cleared Level + Floor Threshold \._L}',sq

ADS Report generated once a minute
while level floor threshold exceeded.

Figure 3-5: lllustration of a Level Range Deviation Event
482214 Airspeed Change

4.8.22.14.2 The airspeed change event is triggered when the aircraft’s airspeed differs negatively or
positively from its value at the time of the previous ADS report containing an air vector, by an amount
exceeding theairspeed changethreshol d specified inthe event contract request. If therehasbeen no previous
report containing an air vector, areport is sent.

4.8.22.14.4 The ADS report resulting from an airspeed change event is sent once each time the event
OCCuUrs.

4.8.22.14.6 An ADSreport sent asaresult of the occurrence of an airspeed change event contains basic
ADS information and air vector information.

4.8.22.16 Ground Speed Change

4.8.22.16.2 The ground speed change event is triggered when the aircraft’s ground speed differs
negatively or positively fromitsvalue at the time of the previous ADS report containing aground vector, by
an amount exceeding the ground speed threshold specified in the event contract request. If there has been
no such previous report containing a ground vector, areport is sent.

4.8.22.16.4 The ADSreport resulting from aground speed change event is sent once each timethe event
OCCuUrs.
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4.8.22.16.6 An ADS report sent as aresult of the occurrence of a ground speed change event contains
basic ADS information and ground vector information.

482218 Heading Change

4.8.22.18.2 The heading change event is triggered when the aircraft’s heading differs negatively or
positively from its value at the time of the previous ADS report containing an air vector, by an amount
exceeding the heading change threshol d specified in the event contract request. If there hasbeen no previous
report containing an air vector, areport is sent.

4.8.22.18.4 The ADS report resulting from a heading change event is sent once each time the event
OCCUrs.

4.8.22.18.6 An ADS report sent as aresult of the occurrence of a heading change event contains basic
ADS information and air vector information.

4.8.22.18.8 Figure 3-6 illustrates the heading change event.

Aircraft Track

Figure 3-6: lllustration of Heading Change Event
4.8.22.20 Extended Projected Profile Change
4.8.22.20.2 The extended projected profile change event report istriggered by achangeto any of the set
of future way pointsthat definethe active route of flight. The number of way points covered in the contract

is either defined by a specified timeinterval or a by selected number from the time of the request.

4.8.22.20.4 The ADSreport resulting from an extended projected profile change event is sent once each
time the event occurs.

Version: 0.4 Part 111 Chapter 3 20 September 1996
Page 3-8



DRAFT

ICAO Manual of ATS Data Link Applications

4.8.22.20.6 An ADS report sent as aresult of the occurrence of an extended projected profile change
event contains basic ADS information and extended projected profile information with the waypoints
covered by either the specified time interval or within the specified number of future waypoints.

4.8.22.22 FOM (Figure of Merit) Field Change

4822222 The FOM (Figure of Merit) field change event is triggered by change in the navigational
accuracy, navigational system redundancy or in the Airborne Collision Avoidance System (ACAYS)
availability.

4.8.22.22.4 The ADS report resulting from a FOM field change event is sent once each time the event
OCCuUrs.

4.8.22.22.6 An ADSreport sent asaresult of the occurrence of aFOM field change event contains only
basic ADS information.

4.8.22.24 Track Angle Change

4.8.2224.2 Thetrack angle change event istriggered when the aircraft’ strack angle differs negatively
or positively fromitsvalue at thetime of the previous ADS report containing aground vector, by an amount
exceeding the track angle change threshold specified in the event contract request. If there has been no
previous report containing a ground vector, areport is sent.

4.8.22.24.4 The ADS report resulting from atrack angle change event is sent once each time the event
OCCuUrs.

4.8.22.24.6 AnADSreport sent asaresult of the occurrence of atrack angle change event containsbasic
ADS information and ground vector information.

4.8.22.24.8 Figure 3-7 illustrates the track angle change event.

Track Angle Change Exceeds Threshold

Figure 3-7: lllustration of Track Angle Change Event
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4.10 Establishment and Operation of a Periodic Contract

4.10.2 ThePeriodic Contract providesthe capability for aground systemto request periodicreports
froman aircraft. The ground specifieswhich optional ADS datais required (if any) in addition to the basic
ADSdata It aso specifiestherate at which the basic ADSinformation is required and amodulus (multiple
of the basic reporting rate) on the basic rate for each (if any) optional data required.

4104 Only one periodic contract may exist between a given ground system and a given aircraft
at any onetime.

4.10.6 Each time a periodic contract is established, it replaces any periodic contract already in
place.

4.10.8 If the avionics can comply with the periodic contract request it sends the requested ADS
reports.

4.10.10 If there are errorsin the periodic contract request, or if the avionics cannot comply with the

periodic contract request, it sends a negative acknowledgment to the ground system indicating the reason for
itsinability to accept the contract.

4.10.12 If the avionics can partially comply with the request, it sends anon-compliance notification
indicating which parts of the periodic contract cannot be complied with. Periodic reports are subsequently
sent containing only the requested information that the avionics can supply.

4.10.14 If the avionics cannot meet the requested report rateit will send periodic reportsat 1 minute
intervals.

4.10.16 If the Short Term Intent data block is to be requested as part of the contract request, then a
projected timeisto be included in the contract request.

4.10.18 If the Extended Projected Profile datablock isto berequested aspart of the contract request,
then either atime interval or the number of printsto be provided isto be included in the contract request.
412 Cancellation of Contract(s) Operation

4.12.2 Cancellation of Contractsallowsthe ground system to cancel acontract or al contractsthat

is (are) in operation. The ground system specifies what contracts will be canceled. The avionics
acknowledges the cancellation and ceases sending the ADS reports for the canceled contract(s).

414 Establishment and Operation of Emergency M ode
4.14.2 Thisfunction allowsthe avionicsto initiate emergency mode, either oninstruction fromthe

pilot or automatically. Emergency modeisentered betweentheaircraft and all ground systemsthat currently
have periodic or event contracts established with that aircraft.
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4144 Any existing periodic contract is suspended during operation of the emergency mode.
Neither an event nor a demand contract is affected. The emergency reporting rate on initiation of the
emergency mode is the lesser of one minute or half of any existing periodic contract rate.

4.14.6 Theposition, timeand FOM are sent with each ADSemergency modereport, and theaircraft
identification and ground vector sent with every fifth message.

4.16 M odifying an Emergency Mode

4.16.2 Thiscapahility allowsthe ground system to send an emergency mode modification message

to the avionics. The avionics modifies the reporting rate of the emergency mode, and then sends the
emergency reports at the new interval. Thisonly affects the emergency mode reports to the ground system
making the request.

4.18 Cancellation of Emergency Mode

4.18.2 Thisfunction allowsthe pilot to cancel the emergency mode, or the ground system to cancel
the emergency mode indication.

4.18.4 When the pilot cancels emergency mode , the avionics sends a cancel emergency mode
message to each ground station receiving the emergency mode reports. If there was a periodic contract in
place before the emergency was declared, it is reinstated.

4.18.6 When the ground system cancel s the emergency mode indication, the avionics continues to
send ADS reports to the ground system as in emergency mode, but the reports are no longer designated as
emergency reports by the ground system.

4.20 Summary Table of ADS Functions
4.20.2 Table 3-1 summarizes ADS functionality described above.
M ESSAGE PURPOSE TRIGGERING CONDITIONS SOURCE/
DESTINATION
Demand Contract | Obtain single ADS report on Controller/FDPS request Ground/Air
Request demand, specifyingwhat data
are to be reported
Periodic contract Request establishment of Airspace proximity, Ground/Air
reguest routine ADS reporting changing airspace
contract; specifying what data | conditions
are to be reported and at what
rate
Version: 0.4 Part 11 Chapter 3 20 September 1996
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comply with contract, however
the avionicsis unable to send
theinitial report within 0.5
seconds

cancellation, Cancel
emergency mode indication

M ESSAGE PURPOSE TRIGGERING CONDITIONS SOURCE/
DESTINATION

Event contract Request establishment of event | Airspace proximity, Ground/Air
regquest ADS contract; specifying changing airspace

certain flight conditionsunder | conditions

which relevant data will be

reported
Non-compliance Indicates which data cannot be | Contract establishment Air/Ground
notification complied with for agiven

contract
ADS report Provide ADS data according to | Contract conditions for Air/Ground

contract request initiating areport are met
Cancel contract Request cancellation of a Air traffic conditions no Ground/Air
regquest specific contract longer require certain

reporting
Cancel all Request cancellation of all Air traffic conditions no Ground/Air
contracts contracts longer require any ADS
reports from the avionics

Cancel emergency | Indicates cancellation of Pilot canceled emergency Air/Ground
mode previously declared emergency | mode

state
Negative Indicates that an error hasbeen | Contract establishment, Air/Ground
acknowl edgment detected or that the avionics cancellation

cannot comply with any part of

the contract, indicating reason
Modify To change Emergency Mode Controller/FDPS request Ground/Air
Emergency Mode | Reporting Rate
Acknowledgment Indicates that avionics can Contract establishment, Air/Ground

4.22

4.22.2
specific airspace domains.

Table 3-1. ADSFunctionality Summary

Appendicesto Chapter 3

Appendix A to Part |11 Chapter 3 provides guidance on expected ADS message traffic in
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

CHAPTER 3 APPENDIX A

ADS MESSAGE EXCHANGE RATES

1A.2 Table 3.A-1 detail s the possible message exchange rate in the environments specified. The
rates shown are the expected averages, per flight, for ATS purposes.
Oceanic- Oceanic Continental Terminal Aerodrome
continental en area (includes
route low approach,
density high- high-density | high-density taxi and
density departure)
Demand Contract 1to 3 per 1to 2 per 1to 2 per 1to 2 per 3-6
FIR/Sector FIR/Sector FIR/Sector FIR/Sector
Periodic contract 1to 3 per 1to 2 per 1to 2 per 1to 2 per 3
request FIR/Sector FIR/Sector | FIR/Sector FIR/Sector
Event contract request 1-3 1-2per 1 per 1 per 2
perFIR/Sector | FIR/Sector FIR/Sector FIR/Sector
Cancel contract 2per FIR 2per FIR 2per FIR 2per FIR 2
regquest
ADS periodic report levery15to | 1every5to | 1levery 10s. [ levery 3to levery 0.5
(with basic ADS) 30 min 15 min. to5min. 10s. to 5s.
Air and/or ground 1-3 levery 4th | 1every4th 1 every 4th 1 every 2nd
vector in ADS perFIR/Sector report report report report
periodic report
Meteorological 1 per 1 per 1 per Negligible Negligible
informationin ADS | waypoint,or 1 | waypoint, | waypoint, or
periodic report per hour or 1 per 1 per hour
hour
ADS event report 1 per 1 per 1 per 1 per 1 per
with projected profile waypoint waypoint waypoint waypoint waypoint
ADS demand report 1 per FIR 1 per FIR 1 per FIR 1 per FIR 1
with extended
projected profile
Other ADS Messages Under Under Under Under Under
exceptional exceptional | exceptional exceptional exceptional
conditions conditions conditions conditions conditions
Version: 0.4 Part 11 Chapter 3 Appendix A 20 September 1996

Page 3A-1



ICAO Manual of ATS Data Link Applications

DRAFT

Oceanic- Oceanic Continental Terminal Aerodrome
continental en area (includes
route low approach,
density high- high-density | high-density taxi and
density departure)
Instantaneous number 300 750 1250 450 250
of aircraft to be
supported per ATSU
Table 3A-1. Exchange Rates Expected for ADS Messages
Version: 0.4 Part 11 Chapter 3 Appendix A 20 September 1996
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

5. ADSMESSAGES DESCRIPTION

5.2 M essages Description
522 Basic ADS Information
5222 Every ADS report contains the following information:

b) the3-D position of the aircraft (latitude, longitude, and altitude);

d) thetime; and

f)  anindication of the accuracy of the position data information (figure of merit).
524 Optional ADS Information

5242 Inaddition tothebasicinformationincludedineach ADSreport, an ADSreport may contain
any (or al) of the following information:

b) aircraft identification,

d) ground vector,

f)  ar vector,

h)  projected profile,

j)  meteorological information,
[)  short termintent,

n) intermediate intent, and

p) extended projected profile.

5244 The aircraft identification is contained in field 7 of the ICAO flight plan.
5246 The ADS ground vector is composed of the following information:
b) Track,

d) Ground speed, and

f)  Rateof climb or descent.

Version: 0.4 Part 111 Chapter 4 20 September 1996
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5248

52.4.10

524.12

524.14

524.14.2

The ADS air vector is composed of the following information:

b) Heading,

d) MachorlAS, and

f)  Rateof climb or descent.

The ADS projected profile is composed of the following information:
b)  Next way-point;

d) Estimated altitude at next way-point;

f)  Estimated time at next way-point;

h)  (Next + 1) way-point;

j)  Estimated altitude at (next + 1) way-point; and

) Estimated time at (next + 1) way-point.

The ADS meteorological information is composed of the following:
b) Wind direction,

d) Wind speed,

f)  Temperature, and

h)  Turbulence.

The ADS short-term intent is composed of the following information:
b) Latitude at projected position,

d) Longitude at projected position,

f)  Altitude at projected position, and

h)  Time of projection.

If an atitude, track or speed change is predicted to occur between the aircraft's current

position and the projected position (indicated above), additional information to the short term intent data
would be provided as intermediate intent (repeated as necessary) as follows:

b) Distance from current point to change point,

Version: 0.4
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d) Track from current point to change point,

f)  Altitude at change point, and

h)  Predicted time to change point.
5.24.16 The ADS Extended projected profile is composed of the following information:

b) Next way-point

d) Estimated altitude at next way-point

f)  Estimated time at next way-point

h)  (Next + 1) way-point,

j)  Estimated altitude at (next + 1) way-point,

) Estimated time at (next + 1) way-point,

n)  (Next + 2) way-point,

p) Estimated altitude at (next + 2) way-point,

r)  Estimated time at (next + 2) way-point...

t)  ...[repeated for up to (next + 128) way-points)
5.2.6 Positive Acknowledgment

5.2.6.2 A positive acknowledgment indicates acceptance of arequested contract and contains no
further information.

5.2.8 Negative Acknowledgment

5.2.8.2 A negative acknowledgment indicates rejection of the requested contract and may contain
information on the cause for rejection.

5.2.10 Non-Compliance Notification

5.2.10.2 A non-compliance notification contains an indication on which part of arequested contract

cannot be complied with.
5.2.12 Demand Contract Message

5.2.12.2 The demand contract message indicates the contract type and which of the optional ADS
information is to be included in the ADS report.
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5.2.14 Demand ADS Response Message

52142 A demand ADS report contains the basic ADS data and the optional ADS datarequired in
the demand contract.

5.2.16 Event Contract Message

5.2.16.2 The event contract message indicates the contract type, contains an indication of the events

to be reported on, together with thresholds (as required) for each event specified.
5.2.18 ADS Event Response M essages

5.2.18.2 The event contract response message contains an identification of the event type and the
required ADS data for the particular event.

5.2.20 Periodic Contract Message
5.2.20.2 The periodic contract message indicates the contract type, the required report interval, an

indication of which of the optional ADS information is to be included in the periodic reports, and the
modulus from the basic interval for each optional field to be included.

5.2.22 Periodic ADS Response Message

5.2.22.2 A periodic ADS report contains the basic ADS data and the optional ADS datarequiredin
the periodic contract.

5.2.24 Cancel Contract Message

5.2.24.2 The cancel contract message contains an indication of the contract (i.e., periodic, or event)
to be canceled.

5.2.24.4 A cancel contract messagewithout acontract type parameter indicatesthat all ADScontracts
with the ground system are to be canceled.

5.2.26 Emergency Mode Messages

5.2.26.2 The position, time and FOM are sent with each ADS emergency mode report. In addition
to the above, the aircraft identification and ground vector are sent with every fifth message.

5.2.28 Modify Emergency Mode Message

5.2.28.2 The emergency mode modification message contains only a new reporting rate.

5.2.30 Cancel Emergency Mode Message

5.2.30.2 The cancel emergency mode message indicates that the pilot has canceled the emergency
mode.
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5232 ADS Message Glossary and Message V ariable Range and Resolution
5.2.32.2 An ADS dataglossary is provided in Appendix A to this chapter.

5.2.324 The range and resolution for variables used in ADS messages is presented in Appendix B
to this chapter.

Version: 0.4 Part 111 Chapter 4 20 September 1996
Page 4-5



DRAFT

ICAO Manual of ATS Data Link Applications

PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

CHAPTER 4 APPENDIX A

ADSMESSAGE DATA GLOSSARY

4A.2 ADS M essage Data Glossary

4A.2.2 Thefollowing data are used as the ADS message variables, or component of the variables,
and are shown here in alphabetical order:

ADS Event Report: ADS information consisting of a sequence of Event Type and ADS Report.

ADS Emergency Report: ADS information consisting of the following sequence:

b)
d)
f)
h)

j)

ADS Report: ADS information consisting of the following sequence:

b)
d)
f)
h)

i)

Position,

Time Stamp,

FOM,

Aircraft Identification (optional), and

Ground Vector (optional).

Position,

Time Stamp,

FOM,

Aircraft Identification (optional),
Projected Profile (optional),

Ground Vector (optional),

Air Vector (optional),

Meteorological Information (optional),
Short Term Intent (optional), and

Extended Projected Profile (optional).
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Aircraft | dentification: A group of letters, figures or acombination thereof whichisidentical to or the code
equivalent of the aircraft callsign. Itisusedin Field 7 of the ICAO model flight plan.

Air Speed: Provides airspeed as a choice of the following: Mach, IAS or Mach and IAS.
Air Speed Change: Provides the threshold of change for either Mach speed or indicated air speed that
requires that the avionics generates an ADS report when the current aircraft speed differs more than the
specified threshold from the air speed in the last ADS report.
Air Vector: Providesthe air vector as a sequence of Heading, Air Speed, and Vertical Rate.
Altitude: Specifies altitude.
Level Ceiling: The altitude above which an Level Deviation Event istriggered. Provided asalevel.
Level Change: Provides the threshold of change for level that requires the avionics to generate an ADS
report when the current level differs by more than the specified threshold from the level in the last ADS
report.
Level Floor: Thelevel below which an Level Deviation Event istriggered. Provided asalevel.
Level Range Change: Threshold of change permissible between levelsin consecutive ADS reports.
Cancel Contract: Allow the ground to cancel event and/or periodic contracts in effect.
Contract Type: Indicates which type of ADS contract is specified: demand, event, or periodic.
Demand Contract: Indicates that an avionics is to generate an ADS report containing the indicated data
upon receipt of the contract. The data that can be indicated includes: aircraft identification, projected
profile, ground vector, air vector, meteorological information, short term intent, and extended projected
profile.
Distance: Distance.
ETA: Estimated time of arrival at a waypoint.
Event Contract: Indicates Event Types and the threshold for the specified event types.
Event Type: Anindication of what type of ADS event is specified,

b) Vertical rate change,

d) Way-point change,

f)  Lateral deviation change,

h) Level change,
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j)  Level range deviation,

[)  Airspeed change,

n)  Ground speed change,

p) Heading change,

r)  Extended projected profile change,

t) FOM (Figure of Merit) field change, and
v)  Track angle change.

Extended Projected Profile: Providesasequence (1-128) of waypoint position dataand ETA at the specified
waypoint.

Extended Projected Profile Change: Indicatesthat an ADS report be generated when thereisachangein
the extended projected profile.

Extended Projected Profile Modulus. Sequence of Modulus and Extended Projected Profile Request.

Extended Projected ProfileRequest: achoiceindicatingwhether theextended projected profileinformation
isto be provided on atime or waypoint interval, and the interval of the specified choice.

Following Way Paint: Indicates the waypoint after the next way point.

FOM: Indicates the figure of merit of the current ADS data. The information consists of the Position
Accuracy and indications 1) whether or not multiple navigational units are operating, and 2) whether or not
ACASisavailable.

FOM Fidd Change: Indicatesthat an ADS report be generated when any FOM field changes.

Ground Speed: Provides ground speed.

Ground Speed Change: Provides the threshold of change for ground speed that requires the avionics to
generate an ADS report when the current aircraft ground speed has differed by more than the specified
threshold from the last ADS report.

Ground Vector: Providesthe ground vector of an aircraft provided as a sequence of Track, Ground Speed,
and Vertical Rate.

Heading: Providesaircraft heading in degrees.
Heading Change: Provides the threshold of change for heading in degrees that requires the avionics to

generate an ADS report when the current heading has differed by more than the specified threshold from the
last ADS report.
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IAS: Indicated air speed.
ICAO Facility Designator: The 8 letter code which uniquely defines an ICAO ATSU facility.

I ntermediate | ntent: Set of points between current position and thetimeindicated in the Short TermIntent.
Consists of a sequence of the following: Distance, Track, Altitude and Projected Time.

Lateral Deviation Change: Provides the threshold of change for lateral value that requires the avionicsto
generate an ADS report when the current lateral deviation exceeds the specified threshold.

Latitude: Latitude in degrees, minutes, and seconds.

Longitude: Longitude in degrees, minutes, and seconds.

Mach: Air speed given as a Mach number.

Mach and I AS: Air speed provided as both Mach and Indicated Air Speed.

Meteorological Information: A sequence of Wind Direction, Wind Speed, Temperature and Turbulence.
Modulus: Provides amultiplier on the basic ADS report interval.

Next Time: Time at next waypoint.

Next Way Point: Specifies the next waypoint in the avionics.

Non-Compliance Notification: Used to indicate partial compliance to a contract.

Periodic Contract: Provides the requirements for the generation of ADS reports. The periodic contract
provides the reporting interval, and the modulus for when and what optional datais included in an ADS
periodic report.

Position: Provides aircraft position information using a sequence of Latitude, Longitude, and Altitude.
Position Accuracy: Anindication of the navigational accuracy.

Projected Profile: A sequence of Next Way Point, Next Time, and Following Waypoint.

Projected Time: Predicted time at a particular point.

Reporting Interval: Provides the required ADS reporting interval.

Report Type: Indicates which type of ADSreport is provided: demand, event or periodic.

Request Type: A choice indicating which type of ADS request is being uplinked. The choices are as
indicated below:
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b) cancel event contract,

d) cancel periodic contract,

f)  demand contract,

h)  event contract,

j)  modify emergency reporting rate,

I)  periodic contract, or

n) cancd al contracts.
Short Term Intent: A sequence of Pasition, ETA, and Intermediate Intent (optional) data structures.
Temperature: Temperature in degrees Celsius.
Track: Providestrack anglein degrees.
Track Angle Change: Provides the threshold of change for track angle in degrees which triggers avionics
to generate an ADSreport when the current track angle differs by more than the specified threshold from the
track anglein the last ADS report.
Turbulence: Indicates severity of turbulence.
Vertical Rate: Rate of climb/descent (climb positive, descent negative).
Vertical RateChange: Thethreshold of changefor vertical ratethat requirestheavionicstogeneratean ADS
report when the current vertical rate differs by more than the specified threshold from the vertical rateinthe
last ADS report.
Way Point Change: Changein the next waypoint information.

Wind Direction: Wind direction in degrees.

Wind Speed: Wind speed.
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

CHAPTER 4 APPENDIX B

ADSVARIABLESRANGE AND RESOLUTION

1B.2 ADS Variables Range and Resolution
1B.4 Table4B-1 providestherequired range and resol ution for the message variablesused in the
ADS application.

Note 1. — Different States have different requirements with respect to units of measurement. The units
described below have been defined to meet this need. Conversion from the local measurement to units,
should be made by the transmitting application. Conversion fromunitsto thelocal measurement should be
made by the receiving application.

Unit of altitude = 1 altitude-unit = 3.02400 metres = 9.92126 feet
(midway between 3 metres and 10 feet)

a) toconvert fromaltitude-unit to metres, multiply by: 3.02400
b) to convert from altitude-unit to feet, multiply by: 9.92126
C) toconvert from metres to altitude-unit, multiply by: 0.33069
d) toconvert fromfeet to altitude-unit, multiply by: 0.10079

Unit of speed = 1 speed-unit = 0.9633 km/hour = 0.51980 knots
(midway between half a knot and one kilometre per hour)

a) toconvert from speed-unit to kmvhour, multiply by: 0.96330
b) to convert from speed-unit to knots, multiply by: 0.51980
c) toconvert fromkm/hour to speed-unit, multiply by: 1.03801
d) to convert fromknots to speed-unit, multiply by: 1.92382

Unit of Distance = 1 dist-unit = 0.769813 NM = 1.426568 km (midway between 1 NM and
1 km, assuming a value of 1 NM = 6079.935ft)

a) toconvert fromdist-units to km, multiply by: 1.42657

b) toconvert fromdist-unitsto NM, multiply by: 0.769813
c) toconvert fromkm to dist-units, multiply by: 0.700983
d) toconvert fromNM to dist-units, multiply by: 1.299801

Note 2. —Where unitsindicate directional information, the valueisgivenrelativeto true North. 1f magnetic
information isrequired, thiswill be a matter for local ground implementation.
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Category Variables/Parameters Unit Range Resolution
Aircraft IAS 2-7 characters N/A
identification
Level LevelUnits -10 to +10 000 1
Level Range LevelUnits 1-110 1
Change
Airspeed Mach Mach number | 0.5-4.0 0.001

IAS Speed-unit -110 - + 4200 1
Date Year Y ear of 0-99 1

Century

Month Month of Year | 1-12 1

Day Day of Month | 1-31 1
Distance Distance Units | 1-8000 1
FOM Integer 0-7 1
Ground Speed Speed-unit -110 - + 4200 1
Ground Speed Speed-unit 0-500 1
Change
Heading Degrees 0.1 - 360 0.1
Heading Change Degrees 1-359 1

Version: 0.4 Part |11 Chapter 4 Appendix B 20 September 1996
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Category Variables/Parameters Unit Range Resolution
ICAO Facility Character 8 N/A
Designator string
Lateral Distance Units | 1-200 1
Deviation
Change
Latitude Latitude Degrees Degrees +90 1

Latitude Minutes Minutes 0-59 1
Latitude Seconds Seconds 0-59.9 0.1
Longitude Longitude Degrees Degrees + 180 1
Longitude Minutes Minutes 0-59 1
Longitude Seconds Seconds 0-59.9 0.1
Modulus Integer 1-100 1
Reporting Second 1-59 1
Interval
Minutes 1-120 1
Temperature Temperature Celsius Degrees - 100 to + 100 1
Celsius
Time Time Hours Hours of Day 0-23 1
Time Minutes Minutes of 0-59 1
Hour
Time Seconds Seconds of 0-59 1
Minute
Version: 0.4 Part |11 Chapter 4 Appendix B 20 September 1996
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Category Variables/Parameters Unit Range Resolution
Track Track Angle Degrees 0.1 - 360 0.1
Track Angle Degrees 1-359 1
Change
Turbulence Relative measure Bit string 0-15* N/A
Vertical Rate Altitude -3310t0+3310 |1
UnitsMinute
Wind Wind direction Degrees 1-360 1
Wind Speed Speed Units 0-600 1

Table 4B-1: ADS Variables Range and Resolution

* To be decided
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE
6. ADSMESSAGE SEQUENCES

Note— These sequence diagrams illustrate the expected message sequence for each ADSfunction, and do

not illustrate exception handling.

6.2 ADS Demand Contract
6.2.2 The following sequence of messages, shown in Figure 5-1, occurs when the ADS Demand
Contract is sent and the avionics can comply with the request.
Ground System Communication System Airborne System
g LN
Demand Contract
Request
Demand Contract
Request
> T
1
M
-f- E
ADS Demand Report
- A
ADS Demand Report

Figure 5-1: Demand Contract Request with ADS Demand Report
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6.24 The following sequence of messages, shown in Figure 5-2, occurs when the ADS Demand
Contract is sent and the avionics cannot comply with the request.
Ground System Communication System Airborne System
g
Demand Contract
Request
Demand Contract
Request
> T
|
M
g E
Negative
Acknowledgment
-y A’ ’
Negative
Acknowledgment
Figure 5-2: Demand Contract Request with Negative Acknowl edgment
Version: 0.4 Part 111 Chapter 5 20 September 1996
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6.2.6

Contract is sent and the avionics cannot comply fully with the request.

The following sequence of messages, shown in Figure 5-3, occurs when the ADS Demand

Ground System

Demand Contract
Request

Communication System

Demand Contract

Airborne System

Request

>

Kl Non-Compliance |

Ji\ag Notification M

"""' E

Cd
Cd
-
\"“
-€ 2
\\"
Non-Compliance '_\m‘ ADS Demand
Notification o Report
-
.
"
"
"
K4
~€ ADS Demand
Report
Figure 5-3: Demand Contract Request with Non-Compliance Notification
Version: 0.4 Part 111 Chapter 5 20 September 1996
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6.4 ADS Event Contract

6.4.2

Contract is sent and the avionics can comply with the request.

The following sequence of messages, shown in Figure 5-4, occurs when an ADS Event

Ground System

Communication System

nd
~,,

Airborne System

Event Contract Sy
Request S,
~
~,
~
.,
RN Event Contract
~ Request
.
e Acknowledgement
ot T
I [
“." o € ADS Report Containing '\él
- PR Jiag Baseline Information if
Acknowledgement ,»"" Required
o
\\"‘
e P € Event Occurs:
- y el Lot ADS Report(s) Containing
ADS Report Containing Lt Event data if Required
Baseline Information if _,»"
Required I
“°°
€ Event Occurs:
ADS Report(s) Containing
Event data if Required
Figure 5-4: Event Contract Request, Aircraft can Comply
Version: 0.4 Part 111 Chapter 5 20 September 1996
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6.4.4 The following sequence of messages, shown in Figure 5-5, occurs when the ADS Event
Contract is sent and the avionics cannot comply with the request.
Ground System Communication System Airborne System
Ll
Event Contract
Request
Event Contract
Request
T
|
M
E
-
et Negative
et Acknowledgment
- A
Negative
Acknowledgment
Figure 5-5: Event Contract Request with Negative Acknowl edgment
Version: 0.4 Part 111 Chapter 5 20 September 1996
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6.4.6

The following sequence of messages, shown in Figure 5-6 occurs when the ADS Event

Contract is sent and the avionics cannot comply fully with the request.

Ground System

Event Contract
Request

>

Non-Compliance Notification

ADS Report Containing
Baseline Information if Required, for
events that can be complied with

Event Occurs that can be
complied with:
ADS Report(s) Containing
Event data if Required

Communication System

Airborne System

Event Contract Request

€

Non-Compliance
Notification

mZ—H

ADS Report Containing
Baseline Information if Required,
for events that can be
complied with

Event Occurs that can be
complied with:
ADS Report(s) Containing
Event data if Required

Figure 5-6: Event Contract Request with Non-Compliance Notification
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6.6 ADS Periodic Contract
6.6.2 The following sequence of messages, shown in Figure 5-7, occurs when an ADS Periodic
Contract is sent and the avionics can comply with the request.
Ground System Communication System Airborne System
— >,
Periodic Contract Sy
Request Srag,
.,
~,
~,
.,
e ., Periodic Contract
~ Request
>
. ADS Periodic
Lot Report
® »* ADS Report T
Lo ° Rate |
.° Pias ADS Periodic E
- & et ’ Report
ADS PerIOdIC “,“" ADS Report
Report e Rate
“‘4
- P ADS Periodic
4 Lot Report
ADS Periodic Lot
Report Lt
4
- ADS Periodic
Report
Figure5-7: Periodic Contract Request, Aircraft can Comply
Version: 0.4 Part 111 Chapter 5 20 September 1996
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6.6.4 The following sequence of messages, shown in Figure 5-8, occurs when the ADS Periodic

Contract is sent and the avionics cannot comply with the request.

Acknowledgment

Ground System
P .
Periodic Contract
Request
- -
Negative

Communication System

Airborne System

Periodic Contract
Request

>
M

. -

Negative
Acknowledgment

Figure 5-8: Periodic Contract Request with Negative Acknowledgment
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6.6.6

The following sequence of messages, shown in Figure 5-9 occurs when the ADS Periodic
Contract is sent and the avionics cannot comply fully with the request.

Ground System

Periodic Contract
Request

>

Communication System

Airborne System

Periodic Contract
Request

>

Non-Compliance

Lot Notification
Lot T
Lot |
e -° g M
A‘ * ° o7 E
w®
- Non-Compliance -t Rate of 1 minite mterval i
NOtIfIC&tIOﬂ “"“, non-comprlleapr:)tr;/vrlg:erequested
w’ e ADS Periodic
L d .
— A’ Lot Report that can be
ADS Periodic __»' complied with
Report that can be .**
complied with Lot
- — p 3
ADS Periodic
Report that can be
complied with
Figure 5-9: Periodic Contract Request with Non-Compliance Notification
Version: 0.4 Part 111 Chapter 5 20 September 1996
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

7. ADSPROCEDURES
7.2 Introduction

722 As stated earlier in the document, operational requirements do not necessarily need a
technical solution, but may be satisfied by the institution of suitable local or inter-facility procedures.

7.4 Proceduresfor Effective use of ADS

74.2 Advanceinformation onthedatalink capabilitiesof participating aircraft needsto beknown
totheappropriate ground facilities. Whilethisisenvisaged asbeing contained in theflight plan, procedures
must be in place to enable thisinformation to be exchanged between units in areas where other methods of
indicating aircraft intent are used.

744 Inlinewith current practice, thetransferring ground systemwill advisethereceiving ground
system of the capabilities and intent of the aircraft wishing to enter the receiving ground system airspace to
permit proper entry of the information into the receiving ground system automation.

7.4.6 While at least four ADS contracts may be simultaneously in force, appropriate local
procedures will need to be in place to ensure that non-current contracts are dropped in sufficient time to
allow the receiving ground system to set up the controlling ADS contract. Such procedures will also take
care of the case where aircraft are crossing from airspace where ADS service is provided into non-ADS
airspace, to ensure closure of all ADS contracts, and thus efficient use of resources.

748 The probability exists that errors may be input into the aircraft navigation system prior to
departure. Since ADS is by definition dependent on the on-board navigation system, procedures will be
required to ensure pre-departure conformance checking in order to correct these errors.

7.4.10 As ADS will be implemented regionally to different levels of capability, with a mixed-
equipageaircraft fleet, procedureswill benecessary between adjacent AT Sfacilitiestoensureefficient levels
of serviceto all aircraft users.

74.12 Itisanticipated that specific ATC procedureswill be devel oped asexperienceisgained with
the system, and as appropriate separation minima are developed for global use.

7.4.14 ATS providers should ensure that the number of separation standards applied in a given
airspace are kept to a minimum.

7.4.16 In amixed environment, the source of surveillance data should be readily apparent to the
controller.

7.4.18 In amixed environment, procedures must bein placeto ensurethat all sourcesof thedisplay

refresh rate will be synchronous regardless of the source of surveillance information data.
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PART |1l — AUTOMATIC DEPENDENT SURVEILLANCE

8. EXCEPTION HANDLING

8.2 Handling of M essages Received Out of Sequence

8.2.2 The sequencing of messages between an airborne system and aground system is dependent
on the type of contract established.

8.24 If the ground system receives messages of the same contract type out of sequence, as
determined by the time stamping of the messages, the ground system will terminate that contract and notify
both the controller and the airborne system.

84 Non Receipt of M essages

8.4.2 Non receipt of requested demand and periodic contracts reports will be a matter for local
implementation.

844 Non receipt of requested baseline information as part of an event contract will be a matter
for local implementation.

Note: Non receipt of event contract reports may be undetectable.
8.6 Invalid Data and Logical Errors

8.6.2 Ground systems will be capable of detecting logical errors and invalid data. In these
circumstances the controller will be notified.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

2. APPLICATION OVERVIEW

2.2 Introduction

222 Controller pilot data link communication (CPDLC) isameans of communication between
controller and pilot, using data link for ATC communication.

224 The CPDLC application provides air-ground data communication for ATC service. This
includes a set of clearance/information/request message elements which correspond to voice phraseol ogy
employed by Air Traffic Control procedures. The controller is provided with the capability to issue level
assignments, crossing constraints, lateral deviations, route changesand clearances, speed assignments, radio
frequency assignments, and various requests for information. The pilot is provided with the capability to
respond to messages, to request clearances and information, to report information, and to declare/rescind an
emergency. Thepilotis,inaddition, provided with capability to request conditional clearances(downstream)
and information from a downstream ATSU. A “free text” capability is also provided to exchange
information not conforming to defined formats. Anauxiliary capability isprovidedto allow aground system
to use data link to forward a CPDL C message to another ground system.

226 Controllers and pilots will use CPDLC in conjunction with the existing voice
communication. It is expected to be used for routine or frequent types of transactions. Although initial
implementation isintended to conform to existing procedures, it is anticipated that future evolution of the
system and procedureswill result inthe greater automation of functionsfor both aircraft and ground systems.

228 The introduction of CPDLC does not affect the principle that there is only one controlling
authority for agiven aircraft at agiven time. The capability for the pilot to request downstream clearances
does not affect this principle.

2210 Sending amessage by CPDL C consists of selecting the recipient, selecting the appropriate
message from a displayed menu or by other means which allow fast and efficient message selection, and
executing the transmission. The received message may be displayed and/or printed. A message sent by a
downstream ATSU will be distinguishable from a CPDLC message sent by the current ATS unit.

2212 CPDLC may be used to remedy a number of shortcomings of voice communication, such
as voice channel congestion, misunderstanding due to poor voice quality and/or misinterpretation, and
corruption of the signal due to simultaneous transmissions.

2214 Implementation of CPDLC will significantly change the way pilots and controllers
communicate. The effect of CPDLC on operations should be carefully studied before deciding the extent
to which voice will be replaced by datalink.
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2.2.16 Thefollowing aspectsof CPDL C should betaken into account in considering itsapplication
and in defining procedures:

b) the total time required for selecting a message, transmission of the message, and
reading and interpretation of the message;

d) thehead-down time for the pilot and controller; and
f)  theinability of the pilot to monitor other data link transmissions to and from other
aircraft in the same area of operation.
24 CPDL C Definitions

Current Data Authority (CDA): The ground system which is permitted to conduct a CPDLC dialogue with
an aircraft.

Downstream Data Authority (DDA): Theground systemwhichispermitted to conduct aDSC dial oguewith
an aircraft.

Downstream Clearance (DSC): A clearanceissued to an aircraft by an air traffic control unit that isnot the
current controlling authority of theaircraft. Unless coordinated, downstream clearances shall not affect the
aircraft's original flight profile in any airspace, other than that of the air traffic control unit responsible for
the delivery of the downstream clearance.

Next Data Authority (NDA): The ground system so designated by the Current Data Authority.

2.6 Useof CPDLC In ATS

26.2 CPDLC is expected to be used for routine operations in areas where the use of voice
communication is considered not efficient or unnecessary, thereby reducing voice channel use and possibly
reducing the number of required voice channels.

264 Where CPDL Cisused asthe primary method of communication between an aircraft and the
CDA, voice communication will continue to be required. Voiceis still particularly suited where arapid
exchange, short transactions communication styleisrequired. It isrecognized however, that the use of voice
alone negates the capability of simultaneously updating the FDPS or FM S coincident with the entry and
acknowledgement of CPDL C messages.

2.6.6 CPDL C messagesareclassified accordingto uplink and downlink categories. Each message
has associated urgency, aerting and response attributes.

2.6.8 The CPDLC application has three primary functions:

b) the exchange of controller/pilot messages with the current data authority,
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d) thetransfer of data authority involving current and next data authority, and
f)  downstream clearance delivery with a downstream data authority.
2.6.10 CPDLC Links
2.6.10.2 To accomplish the CPDLC application three CPDLC links are defined:
b) CDA link; the CPDLC link with the Current Data Authority,
d) NDA link; the CPDLC link with the Next Data Authority, and

f) DDA link; the CPDLC link with a Downstream Data Authority.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

3. GENERAL REQUIREMENTS

3.2 M essage Handling
322 Message Transmission
3222 The CPDLC application requires:

b) that messages are generated and sent in atime ordered sequence, and
d) that messages are delivered in the order that they are sent.
3224 The system will ensure that messages are sent to the specified recipient.

3.2.26 When a ground system receives a message requesting an unsupported function or service,
the ground system will respond indicating that the requested service is unsupported.

3228 The system will be capable of supporting up to 64 unfinished message exchanges between
one ground system and each of the aircraft with which it is linked.
34 Quality of Service

34.2 Theground systemwill havetheability to specify itsrequired QOSbased onauser preferred
combination of message delay, cost, and permissible error rate.

3.6 Time Requirements

3.6.2 Wherever timeis used in the CPDLC application, it will be accurate to within 1 second of
UTC.

3.64 Time stamping will be available for all messages. The time stamp will consist of the date

(YYMMDD) and time (HHMMSS). The time stamp will be the time the message is dispatched by the
originating user.
3.8 CPDLC Priority

382 The priority for all CPDLC messages will be “high priority flight safety messages’ as
determined by the ATN Internet Protocol Priority categorization.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

4. CPDLC FUNCTIONAL CAPABILITIES

4.2 Data Link Requirementsfor CPDLC
422 Controller Pilot Message Exchange With The Current Data Authority (CDA)
4222 Thisfunction alows the establishment of a CDA link between an aircraft and the CDA for

the exchange of CPDL C messages. This function provides messages for the following:
b) general information exchange;
d) clearance:
2) deivery,
4)  request, and
6) responsg
f)  level/identity surveillance;
h)  monitoring of current/planned position;
j)  advisories:
2)  request and
4) ddivery;
[)  system management functions; and
n) emergency situations.
424 Transfer of Data Authority
4242 The Transfer of Data Authority function provides the capability for the CDA to designate
another ground system asthe Next Data Authority (NDA). Onceaground system becomestheNDA, aNDA
link can be established. This capability isintended to prevent aloss of communication that would occur if

the NDA were prevented from actually establishing any CPDLC link with an aircraft until it became the
CDA.
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426 Down Stream Clearance M essage Exchange

4.2.6.2 The Down Stream Clearance (DSC) function provides the capability for the aircraft to
establish a Downstream Data Authority (DDA) link with an air traffic service unit which is not the current
data authority for the purpose of receiving a down stream clearance.

4264 Although the entire CPDLC message set will be available for the DSC function, it is
recommended that regional agreements be established to govern the use of the CPDLC message elements
for the DSC function. Itisexpected that the primary use of the DSC function will befor clearance delivery
messages. Other uses of the DSC function may be identified.

42.6.6 There will be procedures that prevent the pilot from executing a clearance received on a
DDA link until the aircraft entersthe airspace of that DDA. If theinformation apilot receives onthe DDA
link requires action while still in the airspace of the CDA, the clearance for such action must be obtained
from the CDA.

44 Composition of a CPDL C M essage

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

444 The message header for air/ground message exchange is composed of a message

identification number, a message reference number if required, atime stamp, and an indication if alogical
acknowledgment is required (optional).

446 A message element consists of a message element identifier, data as indicated by the
specified message element, and associated message element attributes.

448 Free text messages may contain the A5 character set, consisting only of the following
characters: (0..9) (A.2) (,)) () () () (+) (0 () and the space character.

4410 Message Identification Numbers

44102 Messageidentification numbers provided by a CPDL C ground system for messagesto/from

an aircraft have no rel ationship to the message identification numbers provided by the same ground system
for another aircraft.

44104 Similarly, message identification numbers provided by an aircraft on agiven CPDLC link
for messages to/from a ground system have no rel ationship to the message identification numbers provided
by the same aircraft with another ground system.

4.4.10.6 The message identification number provided by the ground user will be different from any
other message identification number currently in use with that particular aircraft.

4.4.10.8 Theaircraft identification number provided by theavionicswill be different from any other
message identification number currently in use with that particular ground system.
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4.4.10.10 A message identification number will be deemed currently in use until:
Scenario @) the message does not require aresponse: The message has been sent.
Scenario b) the message requires aresponse: The closure response has been received.

4.410.12 When a CDA or DDA link is established, al message identification numbers will be
considered available.

4.4.10.14 M essage identification numbers should be provided sequentially.

4412 M essage Reference Numbers

44122 All response messages will contain a message reference number.

44124 The message reference number will beidentical to the messageidentification number of the
initiating message to which it refers.

4414 Message Attributes

44142 Message attributes dictate certain message handling requirements for the CPDLC user

receiving amessage. Each CPDL C message has three attributes: Urgency, Alert and Response attributes.
44144 Urgency

441442 The Urgency (URG) attribute delineates the queuing requirements for received messages
that are displayed to the end-user. Urgency types are presented in Table 3-1.

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

Table 3-1: Urgency Attribute (Uplink and Downlink)
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4.4.14.6 Alert
44.146.2 The aert (ALRT) attribute delineates the type of alerting required upon message receipt.
Alert types are presented in Table 3-2.
Type Description Precedence
H High 1
M Medium 2
L Low 3
N No aerting required 4
Table3-2: Alert Attribute (Uplink and Downlink)
4.4.14.8 Response
441482 Theresponse (RESP) attri bute mandatesresponserequirementsfor agiven message el ement.
Response types are presented in Table 3-3 for uplink messages and Table 3-4 for downlink messages.
Type Response Required Valid Responses Precedence
W/U Yes WILCO, UNABLE, STANDBY permitted, 1
LOGICAL ACKNOWLEDGMENT (only if
required), ERROR (if necessary)
A/N Yes AFFIRM, NEGATIVE, STANDBY 2
permitted,
LOGICAL ACKNOWLEDGMENT (only if
required), ERROR (if necessary)
R Yes ROGER, UNABLE, STANDBY permitted 3
LOGICAL ACKNOWLEDGMENT (only if
required), ERROR (if necessary)
Y Yes Any CPDLC downlink message, LOGICAL 4
ACKNOWLEDGMENT (only if required)
N No, unless|ogical LOGICAL ACKNOWLEDGMENT (only if 5
acknowledgment required), ERROR (if necessary, only when
required logical acknowledgment is required)
Table 3-3: Response Attribute (Up-Link)
Version: 0.4 Part IV Chapter 3 20 September 1996
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Type Response Valid Responses Precedence
Required
Y Yes Any CPDLC uplink message, LOGICAL 1
ACKNOWLEDGMENT (only if required),
N No, unlesslogical | LOGICAL ACKNOWLEDGMENT (only if 2
acknowledgment required), ERROR (if necessary, only when
required logical acknowledgment is required)

Table 3-4: Response Attribute (Down-Link)
4.4.14.10 Attribute Association

4.4.14.10.2 For each message element, Urgency, Alert, and Response attributetypesare associated with
it as specified in Appendix A to this chapter.

4414104 When amessage contai ns a single message el ement, the message attributes are the message
element attributes.

4.4.14.10.6 When a message contains multiple message elements, the highest precedence message
element attribute type becomes the attribute type for the entire message. Message element attribute table
entries are listed in order of precedence (i.e. a precedence value of 1 is highest followed by 2, etc.) For
example, this means that a message containing multiple message elements, where at |east one element has
aW/U attribute, the whole message then has a W/U attribute.

4.4.16 Response M essages

44.16.2 A message contai ning the ERROR message element will always be permitted as aresponse
message.

44164 Any message that is considered a response message (i.e., it contains a message reference

number) will have message urgency and alert attributes not less than the message to which it refers.

44.16.6 If the CPDL C user sends amessage containing the ERROR message element instead of the
expected response message, the ERROR message will contain the initiating message i dentification number
as the message reference number. This ERROR message will be a closure response message.

4418 Logical Acknowledgment Messages

44182 Thelogical acknowledgment provides confirmation from areceiving systemto the message
originator, that the message has been successfully received and is acceptable for display to the responsible
person, if this is required. The logical acknowledgment in no way replaces any required operational
response.

44184 A ground system will determine if the use of the logical acknowledgment (either air or
ground) is permitted/required within its airspace.

Version: 0.4 Part IV Chapter 3 20 September 1996
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44.18.6 Thelogical acknowl edgment message el ement must not be combined with any other message
element in a message.

44188 A logical acknowledgment response message, if required, will be sent prior to sending any
other related response message(s), other than an ERROR message, if necessary.

4.4.20 Message Differentiation

4.4.20.2 A CPDL C messageintended for transmission onaDDA link must beclearly distinguishable

from a CPDL C message intended for transmission on a CDA link.

46 CPDL C Message Receipt Requirements
4.6.2 CDA/DDA Link Messages
46.2.2 When aCPDL C user placesall messagesreceived frombothaCDA and aDDA inthesame

gueue, the messages from a CDA will be placed ahead of message from a DDA regardless of message
urgency.

46.2.4 A CPDL C messagereceived on aDDA link must be clearly distinguishablefromaCPDLC
message received on a CDA link.

46.4 Logical Acknowledgment Prohibited

46.4.2 Upon receipt of the CPDLC message USE OF LOGICAL ACKNOWLEDGMENT

PROHIBITED the aircraft will be prohibited from requiring a logical acknowledgment for any message
exchanged with that ground system for the duration of a CDA or DDA link.

4.6.6 Urgency Requirements

46.6.2 When a CPDL C user queues received messages, messages with the highest Urgency type
will be placed at the beginning of the queue.

46.6.4 When aCPDL C user queues received messages, messageswith the same Urgency type, will
be queued in order of receipt.

46.8 Alerting Requirements

46.8.2 CPDLCwill providethreedistinct a ertsdetermined by the received message alert attribute.
Version: 0.4 Part IV Chapter 3 20 September 1996
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4.6.10 M essage Response Requirements
4.6.10.2 A CPDLC user will only respond to a received message in its entirety. This means for
example, that if 3 message el ements are concatenated in a single message, any response given appliesto the
whole message, and not to any individual message element.
46.104 If amessage is received that requires aresponse the CPDL C user will:

b) beallowed to send any permitted response messages, and

d) send one and only one closure response message.

4.6.10.6 For agiven message, once the CPDL C user has sent the closure response message, no other
response messages will be sent.
4.6.10.8 Table 3-5 contains the closure response messages permitted for each message response
category.
Permitted Closur e Response
Response
wW/uU 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 Thefirst response message sent from the aircraft that does
not contain a STANDBY or, (only when required), a
LOGICAL ACKNOWLEDGMENT

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

N The only permitted response will be a closure response

message that contains a LOGICAL ACKNOWLEDGMENT

when this has been required or an ERROR message element
when alogical acknowledgment isrequired..

Table 3-5: Permitted Closur e Responses by Response Category

4.6.10.8.2 The CPDL C application must providethe messageinitiator the capability to provideclosure
for a CPDLC message, independent of CPDLC closure message receipt.

Version: 0.4 Part IV Chapter 3 20 September 1996
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4.8 Establishment of the CDA or NDA Link

482 Either the airborne system or the ground system can request CPDLC. Acceptance by either
the airborne system or the ground system of arequest for CPDLC establishes a CDA or NDA link.

484 Upon acceptance of a CDA or NDA link, the CPDL C application will have the capability
to inform both the controller and pilot of thislink establishment.

486 An aircraft will be permitted to request CPDL C with any ground system, if the aircraft has
no existing CDA or NDA link. If the ground system accepts the CPDLC request, that ground system will
become the CDA.

4.8.8 Only if an aircraft has received a message from the Current Data Authority designating a
Next Data Authority, will the aircraft be permitted to request CPDL C with the specified ground system.
4.88.2 In general, ground acceptance of an airborne request for CPDLC is determined by local
procedures.

4.8.84 However, if a ground system receives arequest for CPDLC from an aircraft, for which it

currently hasa CDA or NDA link, it will:

b)  accept the request, and

d) cancel thefirst NDA or CDA link.
Note— The aircraft could realize that a CDA or NDA link has been lost, and request CPDLC before the
ground is aware of the loss of the CDA or NDA link. By allowing the ground to accept a“ second” CDA or
NDA link from the aircraft, the potential for loss of communication is minimized.
4.8.10 If theground requests CPDL C with an aircraft and the aircraft doesnot haveaCDA or NDA
link, then the aircraft will accept the CPDLC request and consider the ground system as the Current Data
Authority.

4.8.12 If the ground requests CPDL C with an aircraft and the aircraft already has a CDA link, the
aircraft will accept the CPDLC request if

b) therequest isfrom the ground system that isthe CDA, or
d) therequestisfrom the Next Data Authority.

4814 If theaircraft acceptsa*“second” CDA or NDA link, the“first” CDA or NDA link with that
ground system will be terminated.

Note— The ground could realize that a CDA or NDA link has been lost, and request CPDLC before the
aircraft is aware of the loss of the CDA or NDA link. By allowing the aircraft to accept a * second” CDA
or NDA link from the ground, the potential for loss of communication is minimized.

Version: 0.4 Part IV Chapter 3 20 September 1996
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48142 Theaircraft will reject arequest for CPDL Cfrom any other ground system, and will indicate
to the requesting ground system what ground system is the Current Data Authority.

4.8.16 The aircraft will disregard CPDLC messages over the NDA link and indicate to the
originator that it is not the Current Data Authority.

4818 Only the Current Data Authority can designate aground system asthe Next Data Authority.
4.8.20 The Current Data Authority can designate only one ground system as the Next Data
Authority at atime (i.e., only one per CPDL C message).

4.8.22 An airborne system will only consider aground system asthe Next Data Authority if it has
received such an indication from the Current Data Authority.

4824 Any indication from the Current Data Authority designating a Next Data Authority will
replace any previously received Next Data Authority designation for another ground system.

4.8.26 If the ground system rejects arequest for CPDLC it will provide areason for the rejection
using a CPDL C message.

4.10 Establishment of the DDA Link

4.10.2 Only the airborne system can request DSC. Acceptance by the ground system of arequest

for DSC establishes a DDA link.

4104 Upon acceptance of a DDA link the CPDLC application will have the capability to inform
both the controller and pilot of this link establishment.

4.10.6 If anaircraft hasno DDA link, that aircraft will be permitted to request DSC with any ground
systemthat isnot its CDA. Theground system may only accept arequest for DSCif it hasafiled flight plan
for the requesting aircraft. 1f the ground system accepts the DSC request, that ground system will become
the Downstream Data Authority.

4.10.8 Generally, ground acceptance of an airborne request for DSC even when the ground has a
filed flight plan for that aircraft is determined by local procedures.

4.10.8.2 However, if a ground system receives a request for DSC from an aircraft, for which it
currently hasa DDA link, it will:

b)  accept the request, and
d) cancel thefirst DDA link.
Note.— The aircraft could realize that a DDA link has been lost, and request DSC before the ground is

aware of thelossof the DDA link. By allowing the ground to accept a* second” DDA link fromtheaircraft,
the potential for loss of communication is minimized.
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4.10.10 If theground systemrejectsarequest for DSCit will provideareason for therejection using
a CPDLC message.

4.12 Link Termination and Transfer

4.12.2 Once normal link termination isinitiated, only CPDL C closure response messages may be
exchanged over the CDA or DDA link being terminated.

4124 Once termination isinitiated, the system will have the capability of informing the pilot or
controller of thisaction.

4126 When normal link termination isinitiated and there are still outstanding responsesrequired,
the pilot and controller will be informed of any message for which closure is outstanding.

4128 If aCDA or NDA link isterminated for any reason, any DDA link will not be affected.
4.12.10 Normally, CPDLC service termination with the Current Data Authority isinitiated by the

ground system to end service or transfer service to the next ATS facility.

41212 The ground system will not perform a normal termination of the CDA or DDA link while
there are any CPDL C messages for which closure is outstanding.

41214 Any NDA link will be terminated by the aircraft if it receives a subsequent designation of
Next Data Authority. When terminating aNDA link in this situation the aircraft will indicate to the ground
system being terminated that it is no longer the Next Data Authority.

4.12.16 When the CDA link is terminated normally, the aircraft will recognize the ground system
currently designated Next Data Authority as the Current Data Authority.

41218 If the CDA link isterminated for any reason other than under instruction from the Current
Data Authority, any designation of aground system asaNext Data Authority will be deleted, and any NDA
link in place will be terminated.

4.12.20 Only an aircraft can normally terminate a DDA link.

4.12.22 DDA normal link termination will beautomatically initiated if aDDA becomesaCDA, and
the pilot will beinformed of this action.

4.14 M essage Presentation
4.14.2 The presentation of messagesisalocal implementation.
4144 The CPDLC message element description is presented in Appendix A to this chapter.

Appendix B to this chapter contains a data glossary. Appendix C to this chapter provides data range and
resolution.
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4.16 Message Errors

4.16.2 When an error isdetected in areceived message, aresponse messageindicating an error and
providing the reason for the error will be sent if the message permits aresponse message. Error reasonsare
provided as part of the Data Glossary in Appendix B to this chapter.

4.18 Service Descriptions

4.18.2 Service descriptions for some functions using the CPDL C message set areincluded in this
part of the manual. Chapter 6 contains a description of the Departure Clearance. Chapter 7 contains a
description of the Transfer of Data Authority. Chapter 8 contains a description of the Downstream
Clearance.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)
CHAPTER 3 APPENDIX A

CPDLC MESSAGE SET

3A.2 Introduction
3A.2.2 Intheinterest of maintai ning continuity, message numbershave not been del eted as proposed
changes have been accepted. Instead new message el ements have been allocated sequential numbers.
3A.24 This Appendix definesthe allowed message el ements from which CPDL C messages can be
composed.
3A.26 Where the message elements are consistent with those already in PANS-RAC for the
purposes of voice communications, the message intent/uses are also consistent with PANS-RAC.
3A.28 The column headed Message Element is a suggested text for presentation to the pilot or
controller.
3A.4 Up-Link M essages
3A.4.2 Uplink messages for CPDLC are presented in this section.
M essage | ntent/Use M essage Element URG | ALRT | RESP
0 Indicates that ATS cannot UNABLE N M N
comply with the request.
1 Indicates that ATS has received STANDBY N L N
the message and will respond.
2 Indicates that ATS has received REQUEST DEFERRED N L N

the request but it has been
deferred until later.

3 Indicatesthat ATS has received ROGER N L N
and understood the message.
4 | Yes. AFFIRM N L N
5 No. NEGATIVE N L N
235 | Notification of receipt of ROGER 7500 U H N
unlawful interference message.
211 | Indicatesthat the ATS has REQUEST FORWARDED N L N

received the request and has
passed it to the Next Control

Authority.
218 | Indicatesto the pilot that the REQUEST ALREADY L N N
request has already been received | RECEIVED
on the ground.
Table A-1: Responses/Acknowledgments (uplink)
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996
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M essage I ntent/Use

M essage Element

URG

ALRT

RESP

Notification that alevel change
instruction should be expected.

EXPECT [level]

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

EXPECT CLIMB AT [time]

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

EXPECT CLIMB AT [position]

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

EXPECT DESCENT AT [time]

10

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

EXPECT DESCENT AT
[position]

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
time to 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 [level]

15

Notification that an instruction
should be expected for the aircraft
to commence descent at the
specified time to 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]
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M essage I ntent/Use

M essage Element

URG

ALRT

RESP

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]

19

Instruction to maintain the specified
level.

MAINTAIN [level]

W/uU

20

Instruction that aclimb to a
specified level isto commence and
the level isto be maintained when
reached.

CLIMB TO [level]

W/uU

21

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

AT [time] CLIMB TO [level]

W/uU

22

Instruction that at the specified
position, a climb to the specified
level isto commence and once
reached the specified level isto be
maintained.

AT [position] CLIMB TO
[level]

W/uU

185

Instruction that after passing the
specified position, a climb to the
specified level isto commence and
once reached the specified level is
to be maintained.

AFTER PASSING [position]
CLIMB TO [level]

W/uU

23

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

DESCEND TO [level]

W/uU

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]

W/uU

25

Instruction that at the specified
position a descent to the specified
level isto commence and when the
specified level isreached it isto be
mai ntained.

AT [position] DESCEND TO
[level]

W/uU
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M essage I ntent/Use M essage Element URG | ALRT | RESP

186 | Instruction that after passing the AFTER PASSING [position] N M wW/uU
specified position, a descent to the |DESCEND TO [level]
specified level isto commence and
once reached the specified level is
to be maintained.

26 [Instructionthat aclimbisto CLIMBTOREACH [level] BY | N M wW/uU
commence at arate such that the [time]
specified level isreached at or
before the specified time.

27 |[Instructionthat aclimbisto CLIMB TO REACH [level] BY N M wW/uU
commence at arate such that the [position]
specified level isreached at or
before the specified position.

28 [Instruction that a descent isto DESCEND TO REACH [level] N M wW/uU
commence at arate such that the BY [time]
specified level isreached at or
before the specified time.

29 [Instruction that a descent isto DESCEND TO REACH [level] N M wW/uU
commence at arate such that the BY [position]
specified level isreached at or
before the specified position.

192 | Instruction that a change of level is | REACH [level] BY [time] N M wW/uU
to continue, but at arate such that
the specified level isreached at or
before the specified time.

209 | Instruction that a change of level is | REACH [level] BY [position] N M wW/uU
to continue, but at arate such that
the specified level isreached at or
before the specified position.

30 [A level within the defined vertical | MAINTAIN BLOCK [level] N M wW/uU
range specified isto be maintained. [ TO [level]

31 |Instruction that aclimb to alevel CLIMB TO AND MAINTAIN N M wW/uU
within the vertical range defined is |BLOCK [level] TO [level]
to commence.

32 |Instruction that adescent to alevel | DESCEND TO AND N M wW/uU
within the vertical range definedis | MAINTAIN BLOCK [level]
to commence. TO [level]

34 [A cruiseclimbisto commenceand |CRUISE CLIMB TO [level] N M wW/uU
continue until the specified level is
reached.

35 [A cruise climb can commence once |CRUISE CLIMB ABOVE N M wW/uU
above the specified level. [level]

219 |Instruction to stop the climb below |STOP CLIMB AT [level] U M wW/uU
the previously assigned level.

220 | Instruction to stop the descent STOP DESCENT AT [level] U M wW/uU
above the previously assigned level.
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M essage I ntent/Use M essage Element URG | ALRT | RESP

36 [ The climb to the specified level EXPEDITE CLIMB TO [level] U M wW/uU
should be made at the aircraft*s best
rate.

37 [ The descent to the specified level EXPEDITE DESCENT TO U M wW/uU
should be made at the aircraft*s best | [level]
rate.

38 [Urgent instruction to immediately |IMMEDIATELY CLIMB TO D H W/U
climb to the specified level. [level]

39 [Urgent instruction to immediately [IMMEDIATELY DESCEND D H wW/uU
descend to the specified level. TO [level]

40 |Urgent instruction to immediately |IMMEDIATELY STOP D H wW/uU
stop a climb once the specified level | CLIMB AT [level]
IS reached.

41 |Urgent instruction toimmediately |IMMEDIATELY STOP D H wW/uU
stop a descent once the specified DESCENT AT [level]
level isreached.

171 |Instruction to climb at not lessthan |CLIMB AT [vertical rate] N M wW/uU
the specified rate. MINIMUM

172 |Instruction to climb at not above the | CLIMB AT [vertical rate] N M wW/uU
specified rate. MAXIMUM

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

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

33 | (reserved)

Table A-2: Vertical Clearances (uplink)
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M essage I ntent/Use M essage Element URG | ALRT | RESP

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

43 |Notification that alevel change EXPECT TO CROSS [position] L L R
instruction should be expected AT OR ABOVE [levd]
which will require the specified
position to be crossed at or above
the specified level.

44 |Notification that alevel change EXPECT TO CROSS [position] L L R
instruction should be expected AT OR BELOW
which will require the specified [level]
position to be crossed at or below
the specified level.

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.

46 | The specified position isto be CROSS [position] AT [level] N M wW/uU
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 N M wW/uU
crossed at or above the specified ABOVE [level]
level.

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

49 |Instruction that the specified CROSS [position] AT AND N M wW/uU
position isto be crossed at the MAINTAIN [level]
specified level and that level isto be
mai ntained when reached.

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

51 | The specified position isto be CROSS [position] AT [time] N M wW/uU
crossed at the specified time.

52 | The specified position isto be CROSS [position] AT OR N M wW/uU
crossed at or before the specified BEFORE [time]
time.
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M essage I ntent/Use M essage Element URG | ALRT | RESP

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

54 [The specified positionisto be CROSS [position] BETWEEN N M wW/uU
crossed at atime between the [time] AND [time]
specified times.

55 | The specified position isto be CROSS [position] AT [speed] N M wW/uU
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 N M wW/uU
crossed at aspeed equal toor less  |LESS THAN [speed)]
than the specified speed and the
specified speed or lessisto be
maintained until further advised.

57 | The specified position isto be CROSS [position] AT OR N M wW/uU
crossed at a speed egual 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 positionisto be CROSS [position] AT [time] N M wW/uU
crossed at the specified timeand at | AT [level]
the specified level.

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

60 |[The specified positionisto be CROSS [position] AT OR N M wW/uU
crossed at or after the specified time | AFTER [time] AT [level]
and at the specified level.

61 [Instruction that the specified CROSS [position] AT AND N M wW/uU
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 time | AT [time] CROSS [position] N M wW/uU
the specified position isto be AT AND MAINTAIN [level]
crossed at the specified level and
the level isto be maintained.
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M essage I ntent/Use M essage Element URG | ALRT | RESP
63 [Instruction that at the specified time | AT [time] CROSS [position] N M wW/uU
the specified position isto be AT AND MAINTAIN [level]
crossed at the specified level and AT [speed]
speed and the level and speed are to
be maintained.
Table A-3: Crossing Constraints (uplink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
64 [Instructionto fly aparallel track to | OFFSET [distance offset] N M wW/uU
the cleared route at adisplacement | [direction] OF ROUTE
of the specified distance in the
specified direction.
65 [Instructionto fly aparallel track to |AT [position] OFFSET N M wW/uU
the cleared route at a displacement | [distance offset] [direction] OF
of the specified distance in the ROUTE
specified direction and commencing
at the specified position.
66 [Instructionto fly aparallel track to |AT [time] OFFSET [distance N M wW/uU
the cleared route at adisplacement | offset] [direction] OF ROUTE
of the specified distance in the
specified direction and commencing
at the specified time.
67 [Thecleared flight routeisto be PROCEED BACK ON ROUTE| N M wW/uU
rejoined.
68 |[The cleared flight routeisto be REJOIN ROUTE BY [position] N M wW/uU
rejoined at or before the specified
position.
69 [The cleared flight routeisto be REJOIN ROUTE BY [time] N M wW/uU
rejoined at or before the specified
time.
70 [Notification that a clearance may be | EXPECT BACK ON ROUTE L L R
issued to enable the aircraft to BY [position]
rejoin the cleared route at or before
the specified position.
71 [Notification that a clearance may be | EXPECT BACK ON ROUTE L L R
issued to enable the aircraft to BY [time]
rejoin the cleared route at or before
the specified time.
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996
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M essage I ntent/Use M essage Element URG | ALRT | RESP

72 | Instruction to resume own RESUME OWN 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.

Table A-4: Lateral Offsets (uplink)

Message I ntent/Use M essage Element URG | ALRT | RESP

73 [Notification to the aircraft of the [departure clearance] N M wW/uU
instructions to be followed from
departure until the specified
clearance limit.

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

75 |Instruction to proceed, when able, |WHEN ABLE PROCEED N M W/U
directly to the specified position. DIRECT TO [position]

76 [Instruction to proceed, at the AT [time] PROCEED DIRECT N M wW/uU
specified time, directly to the TO [position]
specified position.

77 |Instruction to proceed, at the AT [position] PROCEED N M W/U
specified position, directly to the DIRECT TO [position]
next specified position.

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

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

80 [Instruction to proceed viathe CLEARED [route clearance] N M wW/uU
specified route.

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

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

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

83 [Instruction to proceed from the AT [position] CLEARED [route| N M wW/uU
specified position viathe specified | clearance]
route.
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M essage I ntent/Use M essage Element URG | ALRT | RESP

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

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

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

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

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

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

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

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

92 |Instruction to enter a holding HOLD AT [position] AS N M wW/uU
pattern with the published PUBLISHED MAINTAIN
characteristics at the specified [level]
position and level.

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

94 |Instruction to turn left or right as TURN [direction] HEADING N M wW/uU
specified onto the specified [degrees]
heading.

95 |Instruction to turn left or right as TURN [direction] GROUND N M wW/uU
specified onto the specified track. | TRACK [degrees]

215 |Instruction to turn a specified TURN [direction][degrees]| N M wW/uU
number of degrees left or right.
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190 | Instruction to fly on the specified FLY HEADING [degrees] N M wW/uU
heading.

96 [Instruction to continueto fly onthe | CONTINUE PRESENT N M wW/uU
current heading. HEADING

97 [Instructionto fly on the specified | AT [position] FLY HEADING N M wW/uU
heading from the specified position. |[degrees]

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

98 [Instruction to turnimmediately left |IMMEDIATELY TURN D H wW/uU
or right as specified onto the [direction] HEADING [degrees]
specified heading.

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

Table A-5: Route Modifications (uplink)

M essage I ntent/Use M essage Element URG | ALRT | RESP

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

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

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

103 | Notification that a speed range AT [time] EXPECT [speed] TO| L L R
instruction may be issued to be [speed]
effective at the specified time.

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

105 | Notification that a speed range AT [level] EXPECT [speed] L L R
instruction may be issued to be TO [speed]
effective at the specified level.

106 | The specified speed isto be MAINTAIN [speed] N M wW/uU
mai ntained.

188 | After passing the specified position | AFTER PASSING [position] N M wW/uU
the specified speed isto be MAINTAIN [speed]
mai ntained.
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107 | The present speed isto be MAINTAIN PRESENT SPEED | N M wW/uU
mai ntai ned.

108 | The specified speed or a greater MAINTAIN [speed] OR N M wW/uU
speed isto be maintained. GREATER

109 | The specified speed or alesser MAINTAIN [speed] OR LESS N M wW/uU
speed isto be maintained.

110 | A speed within the specified range | MAINTAIN [speed] TO [speed]| N M wW/uU
IS to be maintained.

111 | The present speed isto beincreased | INCREASE SPEED TO [speed] | N M wW/uU

to the specified speed and
maintained until further advised.
112 | The present speed isto beincreased | INCREASE SPEED TO [speed] | N M wW/uU
to the specified speed or greater, OR GREATER
and maintained at or above the
specified speed until further
advised.

113 | The present speed isto bereduced |REDUCE SPEED TO [speed] N M wW/uU
to the specified speed and
maintained until further advised.
114 | The present speed isto bereduced |REDUCE SPEED TO [speed] N M wW/uU
to the specified speed or less and OR LESS
maintained at or below the specified
speed until further advised.

115 | The specified speed is not to be DO NOT EXCEED [speed] N M wW/uU
exceeded.
116 | Notification that the aircraft need no| RESUME NORMAL SPEED N M W/U

longer comply with the previously
issued speed restriction.

189 | The present speed isto be changed |ADJUST SPEED TO [speed] N M wW/uU
to the specified speed.

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

223 | Instruction to reduce present speed | REDUCE TO MINIMUM N M wW/uU
to the minimum safe approach APPROACH SPEED
Speed

Table A-6: Speed Changes (uplink)

M essage I ntent/Use M essage Element URG | ALRT | RESP

117 | The ATS unit with the specified CONTACT [unit name] N M wW/uU
ATS unit name isto be contacted on | [frequency]
the specified frequency.
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118 | At the specified positionthe ATS | AT [position] CONTACT [unit N M wW/uU
unit with the specified ATS unit name] [frequency]
name is to be contacted on the
specified frequency.

119 | At the specified timethe ATSunit | AT [time] CONTACT [ unit N M wW/uU
with the specified ATS unit name is | name] [frequency]
to be contacted on the specified
frequency.

120 | The ATS unit with the specified MONITOR [unit name] N M wW/uU
ATSunit nameisto be monitored | [frequency]
on the specified frequency.

121 | At the specified positionthe ATS | AT [position] MONITOR [unit N M wW/uU
unit with the specified ATS unit name] [frequency]
name is to be monitored on the
specified frequency.

122 | At the specified timethe ATS unit | AT [time] MONITOR [ unit N M wW/uU
with the specified ATS unit name is | name] [frequency]
to be monitored on the specified
frequency.

123 | The specified code (SSR code) isto | SQUAWK [code] N M wW/uU
be selected.

124 | The SSR transponder responses are | STOP SQUAWK N M wW/uU
to be disabled.

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

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

179 | The “ident* function on the SSR SQUAWK IDENT N M W/U
transponder is to be actuated.

Table A-7: Contact/M onitor/Surveillance Requests (uplink)
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996
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127 | Instruction to report when the REPORT BACK ON ROUTE N L wW/uU
arcraft is back on the cleared route.

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

129 | Instruction to report when the REPORT MAINTAINING N L wW/uU
arcraftisin level flight at the [level]
specified level.

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

180 | Instruction to report when the REPORT REACHING BLOCK N L wW/uU
aircraft iswithin the specified [level] TO [level]
vertical range.

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

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

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

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

131 | Instruction to report the amount of | REPORT REMAINING FUEL U M Y
fuel remaining and the number of AND PERSONS ON BOARD
persons on board.

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

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

134 | Instruction to report therequested | REPORT [speed type] [speed N M Y
speed. type] [speed type] SPEED

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

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

137 | Instruction to confirm and CONFIRM ASSIGNED N L Y
acknowledge the currently assigned |ROUTE
route.
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M essage I ntent/Use M essage Element URG | ALRT | RESP

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

139 | Instruction to confirm theidentity | CONFIRM REPORTED N L Y
of the previously reported waypoint. | WAYPOINT

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

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

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

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

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

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

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

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

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

216 |Instruction to file aflight plan. REQUEST FLIGHT PLAN N M Y

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

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

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

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

Table A-8: Report/Confirmation Requests (uplink)

M essage I ntent/Use M essage Element URG | ALRT | RESP
148 | Request for the earliest time at WHEN CAN YOU ACCEPT N L Y
which the specified level can be [level]
accepted.
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996

Page 3A-15



DRAFT

ICAO Manual of ATS Data Link Applications

M essage I ntent/Use M essage Element URG | ALRT | RESP

149 | Instruction to report whether or not | CAN YOU ACCEPT [level] N L A/N
the specified level can be accepted | AT [position]
at the specified position.

150 | Instruction to report whether or not | CAN YOU ACCEPT [level] N L A/N
the specified level can be accepted | AT [time]
at the specified time.

151 | Instruction to report the earliest WHEN CAN YOU ACCEPT N L Y
time when the specified speed can | [speed]
be accepted.

152 | Instruction to report the earliest WHEN CAN YOU ACCEPT N L Y
time when the specified offset track | [distance offset] [direction]
can be accepted. OFFSET

Table A-9: Negotiation Requests (uplink)

M essage I ntent/Use M essage Element URG | ALRT | RESP

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

213 | ATS advisory that the specified [facility designation] N L R
altimeter setting relates to the ALTIMETER [altimeter]
specified facility.

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

191 | ATS advisory that the aircraft is ALL ATSTERMINATED N M R
entering airspace in which no air
traffic services are provided and all
existing air traffic services are
terminated.

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

156 | ATS advisory that radar contact has | RADAR CONTACT LOST N M R
been lost.

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

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

157 | A continuous transmission is CHECK STUCK U M N
detected on the specified frequency. | MICROPHONE [fregquency]
Check the microphone button.
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M essage I ntent/Use M essage Element URG | ALRT | RESP

158 | ATS advisory that the ATIS ATIS[atis code] N L R
information identified by the
specified code isthe current ATIS
information.

212 | ATS advisory that the specified [facility designation] ATIS[atis| N L R
ATISinformation at the specified |code] CURRENT
airport is current.

214 [ ATS advisory that indicates the RUNWAY [runway] VISUAL N M R
RVR value for the specified RANGE [rvr]
runway.

224 | ATS advisory that no delay is NO DELAY EXPECTED N L R
expected.

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

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

Table A-10: Air Traffic Advisories (uplink)

M essage I ntent/Use M essage Element URG | ALRT | RESP

159 | A system generated message that ERROR [error information] U M N
the ground system has detected an
error.

160 | Notification to the avionics that the | NEXT DATA AUTHORITY L N N
next data authority is the specified | [facility designation]
ATSU.

161 | Notification to the avionics that the [ END SERVICE L N N
datalink connection with the
current data authority is being
terminated.

162 | Notification that the ground system | SERVICE UNAVAILABLE L L N
does not support this message.

234 | Notification that the ground system [FLIGHT PLAN NOT HELD L L N
does not have aflight plan for that
aircraft.

163 | Notification to the pilot of an ATSU | [facility designation] L N N
identifier.
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227 | Confirmation to the aircraft system [LOGICAL N M N
that the ground system has received | ACKNOWLEDGMENT
the message to which the logical
acknowledgment refers and found it
acceptable for display to the
responsible person.
233 | Notification to the pilot that USE OF LOGICAL N M N
messages sent requiring alogical ACKNOWLEDGMENT
acknowledgment will not be PROHIBITED
accepted by this ground system.
Table A-11: System Management M essages (uplink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
164 | The associated instruction may be | WHEN READY L N N
complied with at any future time.
230 | The associated instructionistobe |IMMEDIATELY D H N
complied with immediately.
165 | Used to link two messages, THEN L N N
indicating the proper order of
execution of clearances/
instructions.
166 | The associated instructionisissued |DUE TO [traffic type] L N N
due to traffic considerations. TRAFFIC
167 | The associated instructionisissued | DUE TO AIRSPACE L N N
due to airspace restrictions. RESTRICTION
168 | The indicated communication DISREGARD U M R
should be ignored.
176 | Notification that the operator is MAINTAIN OWN N M wW/uU
responsible for maintaining SEPARATION AND VMC
separation from other traffic and is
also responsible for maintaining
Visual Meteorological Conditions.
177 |Used in conjunction with a AT PILOTS DISCRETION L L N
clearance/instruction to indicate that
the operator may execute when
prepared to do so.
169 [freetext] N L R
170 [freetext] D H R
194 [freetext] N L Y
178 [freetext] N L N
195 [freetext] L L R
196 [free text] N M W/U
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996
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197 [freetext] U M wW/uU
198 [freetext] D H wW/uU
199 [freetext] N M wW/uU
200 [freetext] L L R
201 [freetext] N M wW/uU
202 [freetext] D H wW/uU
203 [freetext] N M R
204 [freetext] N M Y
183 [freetext] N M N
205 [freetext] N M A/N
206 [freetext] L N Y
187 [freetext] L N N
207 [freetext] L L Y
208 [freetext] L L N
Table A-12: Additional Messages (uplink)
3A.3 Downlink M essages
3A.3.1 Downlink messages for CPDL C are presented in this section.
M essage I ntent/Use M essage Element URG | ALRT | RESP
0 |Theinstructionisunderstood and |[WILCO N M N
will be complied with.
1 |[Theinstruction cannot be complied |UNABLE N M N
with.
2 |Wait for areply. STANDBY N M N
3 | Message received and understood. | ROGER N M N
4 |Yes AFFIRM N M N
5 |No. NEGATIVE N M N
Table A-13: Responses (downlink)
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996
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6 |Requestto fly at the specified level. | REQUEST [level] N L Y
7 |Requesttofly at alevel withinthe |REQUEST BLOCK [level] TO N L Y
specified vertical range. [level]
8 |Reguest to cruise climb to the REQUEST CRUISE CLIMB N L Y
specified level. TO [level]
9 |Request to climb to the specified REQUEST CLIMB TO [level] N L Y
level.
10 |Request to descend to the specified |REQUEST DESCENT TO N L Y
level. [level]
11 | Request that at the specified AT [position] REQUEST N L Y
position a climb to the specified CLIMB TO [level]
level be approved.
12 | Request that at the specified AT [position] REQUEST N L Y
position a descent to the specified [DESCENT TO [level]
level be approved.
13 | Request that at the specified timea [AT [time] REQUEST CLIMB N L Y
climb to the specified level be TO [level]
approved.
14 | Request that at the specified timea [AT [time] REQUEST N L Y
descent to the specified level be DESCENT TO [level]
approved.
69 [Request that a descent be approved |REQUEST VMC DESCENT N L Y
on a see-and-avoid basis.
Table A-14: Vertical Requests (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
15 |Request that a parallel track, offset [ REQUEST OFFSET [distance N L Y
from the cleared track by the offset] [direction] OF ROUTE
specified distance in the specified
direction, be approved.
16 |Request that aparallel track, offset AT [position] REQUEST N L Y
from the cleared track by the OFFSET [distance offset]
specified distance in the specified | [direction] OF ROUTE
direction, be approved from the
specified position.
17 |Request that aparallel track, offset [AT [time] REQUEST OFFSET N L Y
from the cleared track by the [distance offset] [direction] OF
specified distance in the specified |ROUTE
direction, be approved from the
specified time.
Table A-15: Lateral Off-Set Requests (downlink)
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996
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18 |Request to fly at the specified REQUEST [speed] N L Y
Speed.
19 |Request to fly within the specified [ REQUEST [speed] TO [speed] N L Y
Speed range.
Table A-16: Speed Requests (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
20 [Request for voice contact. REQUEST VOICE CONTACT N L Y
21 [Request for voice contact on the REQUEST VOICE CONTACT N L Y
specified frequency. [frequency]
Table A-17: Voice Contact Requests (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
22 |Request to track from the present REQUEST DIRECT TO N L Y
position direct to the specified [position]
position.
23 [Request for the specified procedure | REQUEST [procedure name] N L Y
clearance.
24 | Request for aroute clearance. REQUEST CLEARANCE N L Y
[route clearance]
25 [Request for aclearance. REQUEST [clearance type] N L Y
CLEARANCE
26 [Request for aweather deviationto |REQUEST WEATHER N M Y
the specified position viathe DEVIATION TO [position]
specified route. VIA [route clearance]
27 |Request for aweather deviation up |REQUEST WEATHER N M Y
to the specified distance off track in | DEVIATION UP TO [distance
the specified direction. offset] [direction] OF ROUTE
70 [Request a clearance to adopt the REQUEST HEADING N L Y
specified heading. [degrees]
71 |Request a clearance to adopt the REQUEST GROUND TRACK N L Y
specified ground track. [degrees]
Table A-18: Route M odification Requests (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
28 [Notification of leaving the specified | LEAVING [level] N L N
level.
29 [Notification of climbing to the CLIMBING TO [level] N L N
specified level.
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30 [Notification of descending to the DESCENDING TO [level] N L N
specified level.
31 [Notification of passing the specified | PASSING [position] N L N
position.
78 [ At the specified time, the aircraft*s | AT [time] [distance] [to/from] N L N
position was as specified. [position]
32 [Notification of the present level. PRESENT LEVEL [level] N L N
33 [Notification of the present position. | PRESENT POSITION N L N
[position]
34 [Notification of the present speed. PRESENT SPEED [speed] N L N
113 | Notification of the requested speed. |[speed type] [speed type] [speed| N L N
type] SPEED [speed]
35 [Notification of the present heading | PRESENT HEADING N L N
in degrees. [degrees]
36 [Notification of the present ground |PRESENT GROUND TRACK N L N
track in degrees. [degrees]
37 [Notification that the aircraft is LEVEL [level] N L N
mai ntaining the specified level.
72 [Notification that the aircraft has REACHING [level] N L N
reached the specified level.
76 |[Notification that the aircraft has REACHING BLOCK [level] N L N
reached alevel within the specified [TO [level]
vertical range.
38 [ Read-back of the assigned level. ASSIGNED LEVEL [level] N M N
77 |Read-back of the assigned vertical |ASSIGNED BLOCK [level] TO| N M N
range. [level]
39 [Read-back of the assigned speed. ASSIGNED SPEED [speed)] N M N
40 |Read-back of the assigned route. ASSIGNED ROUTE [route N M N
clearance]
41 |Theaircraft has regained the cleared| BACK ON ROUTE N M N
route.
42 | The next waypoint isthe specified | NEXT WAYPOINT [position] N L N
position.
43 | The ETA at the next waypointisas | NEXT WAYPOINT ETA N L N
specified. [time]
44 | The next but one waypoint isthe ENSUING WAYPOINT N L N
specified position. [position]
45 | Clarification of previously reported | REPORTED WAY POINT N L N
waypoint passage. [position]
Version: 0.4 Part IV Chapter 3 Appendix A 20 September 1996
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46 | Clarification of time over REPORTED WAY POINT N L N
previously reported waypoint. [time]

47 | The specified (SSR) code hasbeen | SQUAWKING [code] N L N
selected.

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

report]

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

89 [The specified ICAO unit isbeing MONITORING [unit name] U M N
monitored on the specified [frequency]
frequency.

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

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

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

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

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

110 | Notification of the preferred TOP OF DESCENT [position] L L N
position to commence descent for
approach.

111 | Notification of the preferred time | TOP OF DESCENT [time] L L N
and position to commence descent | [position]
for approach.

Table A-19: Reports (downlink)

M essage I ntent/Use M essage Element URG | ALRT | RESP

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

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

51 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to regain the BACK ON ROUTE
planned route can be expected.
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M essage I ntent/Use M essage Element URG | ALRT | RESP
52 | Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to descend can be | LOWER LEVEL
expected.
53 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which aclearance to climb canbe |HIGHER LEVEL
expected.
54 | Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to cruise climb to | CRUISE CLIMB TO [level]
the specified level can be expected.
87 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to climb to the CLIMB TO [level]
specified level can be expected.
88 [Request for the earliest time at WHEN CAN WE EXPECT L L Y
which a clearance to descend to the | DESCENT TO [level]
specified level can be expected.
Table A-20: Negotiation Requests (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
55 [Urgency prefix. PAN PAN PAN U H N
56 |Distress prefix. MAYDAY MAYDAY D H N
MAYDAY
112 |Indicates specifically that the SQUAWKING 7500 U H N
aircraft is being subjected to
unlawful interference.
57 [Notification of fuel remainingand | [remaining fuel] OF FUEL U H N
number of persons on board. REMAINING AND [personson
board] PERSONS ON BOARD
58 [Notification that the pilot wishesto | CANCEL EMERGENCY U M N
cancel the emergency condition.
59 [Notification that the aircraft is DIVERTING TO [position] U H N
diverting to the specified position | VIA [route clearance]
viathe specified route.
60 [Notification that the aircraft is OFFSETTING [distance offset] U H N
deviating the specified distancein | [direction] OF ROUTE
the specified direction off the
cleared route and maintaining a
parallel track.
61 [Notification that the aircraft is DESCENDING TO [level] U H N
descending to the specified level.
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M essage I ntent/Use M essage Element URG | ALRT | RESP
80 [Notification that the aircraft is DEVIATING [distance offset] U H N
deviating from the cleared route by |[direction] OFF ROUTE
the specified distance in the
specified direction.
Table A-21: Emergency M essages (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
62 |[A system generated message that ERROR [error information] U L N
the avionics has detected an error.
63 [A system generated denial to any NOT CURRENT DATA L L N
CPDL C message sent from aground| AUTHORITY
facility that is not the Current Data
Authority.
99 | A system generated message to CURRENT DATA L L N
inform a ground facility that it is AUTHORITY
now the Current Data Authority.
64 |[Notification to the ground system | [facility designation] L L N
that the specified ATSU isthe
Current Data Authority.
107 | A system generated message sent to | NOT AUTHORIZED NEXT L L N
aground system that tries to DATA AUTHORITY
connect to an aircraft when a
Current Data Authority has not
designated the ground system as the
NDA.
73 | A system generated message [version number] L L N
indicating the software version
number.
100 | Confirmation to the aircraft system |LOGICAL N M N
that the ground system has received | ACKNOWLEDGMENT
the message to which the logical
acknowledgment refers and found it
acceptable for display to the
responsible person.
Table A-22: System Management M essages (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
65 |Used to explain reasonsfor aircraft { DUE TO WEATHER L L N
operator*s message.
66 |Usedto explainreasonsfor aircraft [ DUE TO AIRCRAFT L L N
operator*s message. PERFORMANCE
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M essage I ntent/Use M essage Element URG | ALRT | RESP
74 |States adesire by the aircraft REQUEST TO MAINTAIN L L Y
operator to provide his’her own OWN SEPARATION AND
separation and remain in VMC. VMC
75 [Usedin conjunction with another  |AT PILOTS DISCRETION L L N
message to indicate that the
operator wishes to execute reguest
when the pilot is prepared to do so.
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.
103 | Allowsthe aircraft operator to CANCELLING IFR N L Y
indicate that he has cancelled IFR
flight plan.
108 | Notification that de-icing action has | DE-ICING COMPLETE L L N
been completed.
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
Table A-23: Additional Messages (downlink)
M essage I ntent/Use M essage Element URG | ALRT | RESP
81 [We can accept the specified level at | WE CAN ACCEPT [level] AT L L N
the specified time. [time]
82 [We cannot accept the specified WE CANNOT ACCEPT [level] L L N
level.
83 [We can accept the specified speed | WE CAN ACCEPT [speed] AT L L N
at the specified time. [time]
84 [We cannot accept the specified WE CANNOT ACCEPT L L N
Speed. [speed]
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M essage I ntent/Use M essage Element URG | ALRT | RESP
85 [We can accept a paralel track offset | WE CAN ACCEPT [distance L L N
the specified distance in the offset] [direction] at [time]
specified direction at the specified
time.
86 [We cannot accept aparallel track |WE CANNOT ACCEPT L L N
offset the specified distanceinthe |[distance offset] [direction]
specified direction.
Table A-24: Negotiation Responses (downlink)
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

CHAPTER 3 APPENDIX B
CPDLC MESSAGE DATA GLOSSARY
3B.1 CPDLC Data Glossary

3B.11 Thefollowing dataare used asthe CPDL C message variabl es, or component of thevariables,
and are shown here in alphabetical order:

Aircraft | dentification: A group of letters, figures or acombination thereof whichisidentical to or the code
equivalent of the aircraft callsign. Itisusedin Field 7 of the ICAO Modd flight plan.

Airport: Four characters that specifiesthe ICAO four-letter identifier for the airport.

Airway I dentifier: Specifiesthe particular airway to be used within the route of the aircraft. (IA5 string of
2-5 characters)

Airway I ntercept: Specifiestheairway whichwill beintercepted and followed intheaircraft route of flight.
Altimeter: Indicates the aircraft altimeter setting in Sl or non-SI units.
Approved Departure Time: Departure timeissued by ATC or ATFM.

ATISCode: Specifiesthe a phanumeric valuefor the current version of the automatic terminal information
service (ATIS) in effect at a given location.

ATW Along Track Waypoint: Sequence of information used to compute additional way-points to an
aircraft*s route of flight. The following data composes the ATW Along Track Waypoint:

b) Position,

d) ATWDistance,

f)  Speed (optional), and

h) ATW Level Sequence (optional).
ATW Level: Contains ATW Level Tolerance and Level.
ATW Level Sequence: Sequenceof 1 or 2 ATW Levels.

ATW Level Tolerance: Indicatesthe vertical tolerancefactor for level clearances. Usedinlevel clearances
to indicate the acceptable vertical clearance of an aircraft relative to a particular level. Indicates:
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b) at,
d) atorabove, or
f)  a or below.

ATW Distance: Used to specify the distance along aroute of flight at which point to add thefix. Composed
of ATW Distance Tolerance and Distance.

ATW Distance Tolerance: Indicates whether a distance can be plus or minus.
Clearance Expiry Time: Time after which a given clearance is no longer valid.
Code (SSR): Specifiesthe Mode A value for the aircraft.

Clearance Limit: The point to which an aircraft is granted an air traffic control clearance. Specified asa
Position.

Clearance Type: Specifies a particular type of clearance. Where specified, the following clearance types
are permitted:

b) approach,
d) departure,
f)  further,

h) start-up,
j)  pushback
) taxi,

n) take-off,
p) landing,
r)  oceanic,

t)  en-route, or

v) downstream.

Date: Givesthedatein YYMMDD format using Year, Month, and Day data.

Date Time Track Generated: Date and time of the creation of atrack.
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Date Time Group: Provides date and timeasYYMMDD and HHMMSS.

Date Time Track Start: Date and time of the track activation.

Date Time Track Stop: Date and time of the track termination.

Day: Day of the month.

Degree Increment: Specifies the number of degrees (of latitude or longitude) separating reporting points.
Degree Minutes: Provides minutes of alatitude or longitude degree.

Degree Seconds. Provides seconds of alatitude or longitude degree.

Degrees: Indicates the degree value in degrees magnetic or degrees true.

Departure Airport: Flight plan departure airport.

DepartureClearance: Sequenceof datastructuresnecessary to provideadepartureclearance. Thesequence
of data structures that compose a departure clearance data structure are:

b) Aircraft Identification

d) Clearance Limit,

f)  Flight Information,

h)  Further Instructions (optional).

Departure Expected Clearance Time: Indicates time when aclearanceis expected. Associated with flow
management program in effect.

Departure Frequency: Provides departure frequency as a Frequency and ICAO Unit Name.

Departure Minimum Interval: Specifies the minimum interval of time to depart behind the preceding
aircraft.

Departure Runway: Runway of departure.

Departure Time: Sequence of Approved Departure Time (optional), Departure Time Controlled (optional),
Departure Expected Clearance Time (optional) data, Departure Minimum Interval (optional).

Departure Time Controlled: Specifies the time the aircraft is allowed to depart within a time window.

Destination Airport: Flight plan destination airport.
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Direction: Indicatesthehorizontal direction specifiedintermsof the current direction relativeto theaircraft
or in terms of the cardinal points of the compass. Values are as indicated:

b) left,
d) right

f) either side,

h) north,

j)  south,

) east,

n  west,

p) north east,
r  north west,

t)  southeast, or

v)  south west.
Distance: Providesthe distance in Sl or non-Sl units.
Distance Offset Direction: Sequence of Distance Offset and Direction data.
Distance Offset: Specifies the offset distance from the aircraft*s route in Sl or non-Sl units.
Distance To Next Point: Indicates the distance to the next way-point in SI or non-Sl units.
Error Information: Indicates the error conditions as follows:

b)  unrecognized message reference number,

d) end service with pending messages,

f)  logical acknowledgment not accepted,

h)  more than one next data authority element, or

j)  insufficient message storage capacity.

EFC Time: Specifiesthe time when afurther clearance is expected.
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Fix Name: Specifiesthe ICAO identifier for agiven fix.
Fix Next: Indicates the next point in the aircraft*s route as a Position.
Fix Next Plus One: Specifiesthe point after the next point in the aircraft*s route as a Position.
Flight Information: Information for aroute of flight. Specified as:
b) Routeof Flight, or
d) Levelsof Flight, or
f)  Route of Flight and Levels of Flight.
Flight Level: Asdefinedin PANS/RAC (Doc 4444).

Flight Plan Segment: Indicatesthetype of information used to define aparticular point inthe aircraft route
of flight.

Free Text: Used to convey unstructured information.

Frequency: Specifiesthefrequency and anindicator of the RF spectrum used for the given frequency. The
types of frequency that can be provided include:

b) Frequency HF,

d) Frequency VHF,

f)  Freguency UHF,

h)  Frequency Sat Channel, or

j)  Frequency VHF Channel.

Frequency Sat Channel: Specifies the appropriate address for use with a satellite voice system.
Frequency VHF Channel: Specifiesthe VHF channel to permit the use of aresolution of 8.33 kHz.
Further Instructions: Provides additional information in a departure clearance as follows:

b) Code (SSR) (optional),

d) Departure Frequency (optional),

f)  Clearance Expiry Time (optional),
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h)  Departure Airport (optional),
j)  Destination Airport (optional),
)  Departure Time (optional),

n) Departure Runway (optional)
p) Revision Number (optional), or
r)  ATISCode (optional).

Hold At Waypoint: Sequence of data structures used to define the holding procedure to be used at a
particular point. The Hold At Waypoint consists of an sequence of the following:

b) Position,

d) Hold At Waypoint Speed Low (optional),
f)  ATWLevel (optional),

h)  Hold At Waypoint Soeed High (optional),
j)  Direction (optional),

)  Degrees (optional),

n) EFC Time (optional), and

p) Legtype (optiona).

Hold At Waypoint Speed Low: Specifies aholding speed. When used with Hold At Waypoint Speed High,
specifies the lower value for a holding speed range.

Hold At Waypoint Speed High: Specifies the upper value for a holding speed range.

Hold Clearance: Provides aholding clearance to the aircraft. The Hold Clearance is provided using:

b) Position,
d) Levd,
f)  Degrees,

h) Direction, and

j)  Legtype (optiona).
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Hours: Specifies the hour in 24-hour notation.

Facility Designation: Specifiesthe ICAO four-letter location indicator or the ICAO eight-letter combined
location indicator, three letters designator and an additional letter.

Facility | dentification: Providesafacility identification aseither aFacility Designation or aL ocation Name.

ICAO Callsign Suffix: Indicatesthe ATC function performed by the ICAO facility asfollows:

b) center,

d) approach,
f) tower,

h) fina,

j)  ground control,
) clearance delivery,
n) departure, or
p) control.
Location Name: Specifies the name of the aeronautical station.
Unit Name: Sequence of Facility Identification and ICAO Callsign Suffix (if required).
Unit Name Frequency: Sequence of Unit Name and Frequency.
Unit Name Of Departure Frequency: Specifies the location name for the departure frequency.

I ntercept Course From: The Intercept Course Fromis used to specify afix and a bearing from that fix
needed to intercept a route using Intercept Course From Selection and Degrees.

I nter cept Course From Selection. Used to specify the point from which the intercept course originatesand
an indication of which type of fix is specified. Provided as one of the following:

b)  Published Identifier,
d) Latitude Longitude,
f)  Place Bearing Place Bearing, or

h)  Place Bearing Distance.
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Latitude: Provideslatitude asLatitude Degrees, Degree Minutes (optional), and Degree Seconds (optional ).
Latitude Degrees. Degrees of latitude.

Latitude Direction: Indicates whether north or south latitude is specified.

Latitude Longitude: Sequence of Latitude and Longitude.

Latitude Reporting Points: Indicates the latitude on which to base incremental reporting points. Provided
as of Latitude Direction and Latitude Degrees.

Latlon Reporting Points: Provides either Latitude Reporting Points or L ongitude Reporting Points.
Leg Distance: Indicatesthe aircraft legin Sl or non-Sl units.

Leg Time: Specifiesaircraft leg in terms of minutes.

Leg Type: Provides either Leg Distance or Leg Time.

Level: Allowslevel to be omitted, or specified asasingle level, or vertical range in one of the following
ways:

b) Altitude in metresor feet, or

d) Flight Level in metres or feet.
Level Current: Specifiesthe current aircraft level.
Level Tolerance: Choicetoindicate at, at or above, or at or below, concerning the related level value.
Levels of Flight: Specified as a choice of:

b) Levd,or

d) Procedure Name, or

f)  Level and Procedure Name.

Longitude: Provides longitude as Longitude Degrees, Degree Minutes (optional), and Degree Seconds
(optional).

Longitude Degrees. Degrees of longitude.
Longitude Direction: Indicates whether east or west longitude is specified.

Longitude Reporting Points: Indicates the longitude on which to base incremental reporting points.
Provided as Longitude Direction and Longitude Degrees.
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Month: Month of the year.

Navaid: Specifiesaparticular navigation aid.

Persons On Board: Specifies the number of persons on the aircraft.

Place Bearing: Sequence of Fix Name, Latitude Longitude (optional), and Degrees.

Place Bearing Distance: Used toindicate alocation based on the degrees and distance from aknown point.
Provided using Place Bearing and Distance data.

Place Bearing Place Bearing: Used to define a point as the intersection formed by two bearings from two
known points. Provided as two Place Bearing.

Point Level: Specifieslevel related detail s concerning agiven point. Provided using Flight Level and ATW
Level Tolerance.

Point Level Block: Provides alevel range using two Levels.

Position: Information used to specify alocation. Position can be specified as:

b) Fix Name,
d) Navaid,
f)  Airport,

h) Latitude Longitude, or
j)  Place Bearing Distance.
Position Current: Specifiesthe current location of the aircraft as a Position.
Position Report: Uses the following data necessary to provide an aircraft position report as follows:
b) Position Current,
d) TimeAt Position Current,
f)  Levd,
h)  Fix Next (optional),
i)  Time ETA At Fix Next (optional),

I)  Fix Next Plus One (optional),
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n)  Time ETA destination (optional),

p) Remaining Fuel (optional),

r)  Temperature (optional),

t)  Winds (optiona),,

v)  Turbulence (optional),

X) lcing (optional),

z)  Speed (optional),

ab) Speed Ground (optional),

ad) Vertical Change (optional),

af) Track Angle (optional),

ah) True Heading (optional),

g) Distance (optional),

al) Supplementary Information (optional),

an) Reported Waypoint Position (optional),

ap) Reported Waypoint Time (optional), and

ar) Reported Waypoint Level (optional).
Procedure: Specifies the name of the procedure.
Procedure Approach: Specifies a procedure as an approach procedure.
Procedure Arrival: Specifies a procedure as an arrival procedure.
Procedure Departure: Specifies a procedure as a departure procedure.

Procedure Name: Used to uniquely identify the standard arrival, approach or departure procedure using the
following:

b) Procedure Type,

d) Procedure, and

Version: 0.4 Part IV Chapter 3 Appendix B 20 September 1996
Page 3B-10



DRAFT

ICAO Manual of ATS Data Link Applications

f)  Procedure Transition (optional).
Procedure Type: Specifies the type of procedure as arrival, approach, or departure.
Procedure Transition: Specifies the name of the procedure transition.

Published Identifier: Used to provide the location of the specified fix. Provided using Fix Name and
Latitude Longitude.

Remaining Fuel: Specifiesthe amount of fuel remaining on the aircraft using Time data.
Reported Waypoint Paosition: The position of the waypoint for which the report is being made.
Reported Waypoint Time: The time of the waypoint for which the report is being made.
Reported Waypoint Level: Thelevel of the waypoint for which the report is being made.

Reporting Points: Used to indicate reporting points along a route of flight based on a specific Latitude
and/or Longitude increment expressed in degrees.

Revision Number: Specifiestherevision number of the departure clearance. Used to differentiate different
revisions of the departure clearance for a given aircraft flight.

Route Clearance: Data necessary to provide aroute clearance. Provided using the following data:
b) Aircraft Identification (optional),
d) Departure Airport (optional),

f)  Destination Airport (optional),
h) Gate (optional),

j)  Runway Departure (optional),

)  Procedure Departure (optional),
n) Runway Arrival (optional),

p) Procedure Approach (optional),
r)  Procedure Arrival (optional),

t)  Airway Intercept (optional),

V)  Route Information Segquence (optional), and
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X)  Route Information Additional (optional).

Routelnformation: Indicate the method used to define the aircraft route of flight. The actual aircraft route
of flight will probably consist of multiple Route Information sequences as follows:

b) Published Identifier (optional)

d) Latitude Longitude (optional),

f)  Place Bearing Place Bearing (optional),
h)  Place Bearing Distance (optional),

i) Airway ldentifier (optional), and

)  Track Detail (optional).

Route Information Additional: Additional data used to further specify aroute clearance. Provided using
the following:

b) ATW Along Track Waypoint Sequence (optional),

d) Reporting Points (optional),

f)  Intercept Course From Sequence (optional),

h)  Hold At Waypoint Sequence (optional),

i) Waypoint Speed Level Sequence (optional), and

) RTARequired Time Arrival Sequence (optional).
Route Of Flight: Specifies route of flight using Route Information

RTA Required Time Arrival: Sequence used to associate an estimated time of arrival with a specific point
along aroute of flight. The RTA Required Time Arrival consists of:

b) Position,
d RTATime, and
f)  RTATolerance (optiona).
RTA Time: Used to specify the required time of arrival for an aircraft at a specific point.

RTA Tolerance: Specifies the possible tolerance expressed in minutes in the RTA time.
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Runway: Specifies arunway using Runway Direction and Runway Configuration.
Runway Arrival: Specifiesthe arrival runway.

Runway Configuration: Used to specifically identify one runway in a group of paralel runways. Can be
specified as left, right, or center.

Runway Departure: Specifies the departure runway.
Runway Direction: Specifiesthe direction of the runway.
RVR: Runway Visua Range as distance.
Speed: Provides the aircraft speed as one of the following:
b)  Speed Indicated,
d) Speed True,
f)  Speed Ground, or
h)  Speed Mach.
Speed Ground: Ground speed expressed in either Sl or non-SI units.
Speed I ndicated: Indicated aircraft speed expressed in either Sl or non-Sl units.
Speed Mach: Aircraft speed specified asaMach value.
Speed True: Aircraft true speed expressed in either Sl or non-Sl units.

Speed Type: Indicates what type of speed isto be provided:

b) Indicated,
d True

f)  Ground,
h) Mach,

i)  Approach,
) Cruise,

n)  Minimum,
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p) Maximum, or
r)  Not specified.
Temperature: Temperature specified in degrees Celsius.
Time: Sequence of Hours and Time Minutes.
Time At Position Current: Specifies the time that the current location of the aircraft was indicated.
Time ETA Destination: Specifies the time an aircraft is expecting to land at the destination airport.
Time ETA At Fix Next: Specifiesthe time an aircraft is expecting to cross the next point in the route.
Time HHMMSS: Providestime as HHMMSS.
Time Minutes: Specifiestime in minutes of an hour.
Time Seconds. Specifiestime in seconds of a minute.
To From: Specifiesto or from.
Time Tolerance: Provides atimetolerance as. at, at or before, or at or after.
To From Position: Used toindicate a“to” or “from” relative to a specified position.
Track Angle: Specifiesthe aircraft ground track in degrees.

Track Detail: Associatesasequence of fixeswith aparticular track name. Specified using Track Name and
Latitude Longitude.

Track Name: Specifies the name of an identified group of points which make up a section of aroute.
Traffic Type: Indicates what type of traffic is present. Permitted types:

b) opposite direction,

d) samedirection,

f)  converging, or

h) crossing.
True Heading: Specifiesthe aircraft true heading in degrees.

True Track Angle: Specifies true track angle to the next way-point using degrees.
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Turbulence: Specifies the severity of turbulence. Can be one of the following: “light”, “ moderate’, or
“severe’.

Vertical Change: Sequence of Vertical Direction and Vertical Rate.
Vertical Direction: Specifies whether the rate of vertical changeisin the upward or downward direction.
Vertical Rate: Specifiesthe vertical rate of changein Sl or non-Sl units.

Waypoint Speed Level: Used to associate levels and speeds with particular pointsin aroute clearance. It
is composed using the following:

b) Position,

d) Speed (optional), and

f)  ATWLevel Sequence (optional).
Winds: Provides wind using Wind Direction and Wind Speed.
Wind Direction: Specifies the direction of the wind using Degree Value.
Wind Speed: Provideswind speedin Sl or non-Sl units.

Year: Providesyear aslast two digits of ayear.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

CHAPTER 3APPENDIX C

1C.2 CPDLC Variables Range and Resolution

1C.2.2
CPDLC application.

CPDLC VARIABLES RANGE AND RESOLUTION

Table 3C-1 providesthe required range and resol ution for the message variablesused in the

* Unit of measurement not specified in Annex Fage 3C-1

VARIABLES PARAMETERS Unit Range/Size Resolution

Aircraft IA5 Character 2-7 characters N/A

Identification String

Airport IA5 Character 4 characters N/A

String
Airway Identifier IA5 Character 1-5 characters N/A
String

Altimeter Altimeter Sl Hecto Pascal 750.0 - 1250.0 0.1
Altimeter * Inches Hg 22.00 - 32.00 0.01

Level Flight Level S| 1level (10 m) 100 - 2 500 1
Flight Level non-Sl 1 level (100 ft) 30- 700 1
Level S Metres -30 to +25 000 1
Level non-Sl Feet -600 - +70 000 10

ATIS Code IA5 Character 1 character N/A

Bearing Degrees 1-360 1

Code (SSR) Integer 4 octal digits N/A

Date Y ear Y ear of Century 0-99 1
Month Month Of Y ear 1-12 1
Day Day Of Month 1-31 1

Degrees Degrees Magnetic Degrees 1-360 1
Degrees True Degrees 1-360 1

Departure Minutes 0.1-150 0.1

Minimum Interval
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VARIABLES PARAMETERS Unit Range/Size Resolution
Distance Distance S| units Kilometres 0 - 2000 0.25
Distance non-Sl units Nautical Miles 0 - 1000 0.1
Distance Offset Distance Offset S Kilometres 1-500 1
Distance Offset non-SI | Nautical Miles 1-250 1
Distance to Next Distance To Next Kilometres 1-2000 0.1
Point Waypoint S units
Distance To Next Nautical Miles 1-1000 0.1
Waypoint non-Sl units
Fix Name IA5 Character 1-5 characters N/A
String
Free Text IA5 Character 1-200 N/A
String characters
Freguency Freguency HF kHz 2 850 - 28 000 1
Frequency VHF MHz 117.975 - 0.025
137.000
Frequency UHF MHz 225.000 - 0.025
399.975
Frequency VHF Numerical 117.975 - 0.005
Channel 137.000
Satellite Channel Digit string 12 digits N/A
Facility Facility Designation IA5 Character 4-8 characters N/A
String
Location Name IA5 Character 3 - 18 characters N/A
String
Navaid IA5 Character 1 - 4 characters N/A
String
Latitude Longitude Degrees Degrees 0-90 0.001
Degree Minutes Minutes 0-59.99 0.01
Degree Seconds Seconds 0-59 1
Longitude Longitude Degrees Degrees 0-180 0.001
Degree Minutes Minutes 0-59.99 0.01
L ongitude Seconds Seconds 0-59 1
Leg Distance Leg Distance Sl units Kilometres 0-100 1
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VARIABLES PARAMETERS Unit Range/Size Resolution
Leg Distance non-Sl Nautical Miles 0-50 1
units

Leg Time Minutes 0-10 1

Persons On Board Integer 1-1000 1

Procedure IA5 Character 1 - 5 characters N/A

Transition String

Revision Number Integer 1-16 1

RTA Tolerance Minutes 0.1-15.0 0.1

Runway Direction Integer 1-36 1

RVR RVR Sl units Metres 0-1500 1
RVR* Feet 0-6100 1

Speed Ground Speed Sl KilometresHour | - 100 to + 4000 1
Ground Speed non-Sl Knots - 50 to + 2000 1
Mach Mach Number 05-4.0 0.001
Indicated Sl Kilometress'Hour | 0-800 1
Indicated non-S| Knots 0-400 1
Speed True S| KilometressHour | 0-4000 1
Speed True non-S| Knots 0-2000 1

* Unit measurement not specified in Annex 5

Temperature Temperature Celsius Degrees Celsius - 100 to + 100 1

Time Time Hours Hours of Day 0-23 1
Time Minutes Minutes of Hour 0-59 1
Time Seconds Seconds of 0-59 1

Minute
Track Name IA5 Character 1-6 characters N/A
String

Version Number Version number Integer 0-15 N/A

Vertical Rate Vertical Rate Sl Metres/ Second + 1000 1
Vertical Rate non-Sl Feet/Minute + 30 000 10
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VARIABLES PARAMETERS Unit Range/Size Resolution
Wind Speed Wind Speed S| KilometressHour | O - 500 1
Wind Speed non-SI Knots 0 - 250 1
Table3C-1: CPDLC Variables Range and Resolution
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

5. CPDLC PROCEDURES

52 General procedures

522 CPDLC will use standard pilot/controller messages, as defined in Appendix A to Chapter
3 of this part, with free text messages used when required.

524 When arequired responseisnot successfully delivered, the message initiator isresponsible
for querying the state of the response via an appropriate medium.

5.2.6 Except when the clearance specifies otherwise, execution of a clearance received via data
link may begin upon pilot initiation of the action which sends the acceptance message.

5.2.8 Messagesareto bereviewed and responded toin atimely manner upon receipt. If messages
are queued, they are to be displayed sequentially in the order of receipt, with the exception that messages
with a higher urgency will be displayed first.

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

5.2.12 If adatalink messagewhichrequiresaclosureresponseissubsequently negotiated viavoice,
an appropriate data link closure response for that message will still be initiated.

Note.— Even though a voice response may have been provided, a data link response is necessary to ensure
proper synchronization of ground and aircraft systems.

5.2.14 Pilot CPDL C message alerts may be suppressed during take-off, approach, and landing. If
amessage requiring an alert is received during the suppression period and is still pending at the end of the
period, the alert will be re-initiated when the suppression period is over.

5.2.16 Procedures should accommodate mixed data link and voice capability.

5.2.18 Aircraft operating proceduresfor CPDL C should be consistent and independent of theflight
phase or ATS facility.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

6. EXCEPTION HANDLING

6.2 Error conditions

6.2.2 Messages Received Out of Order

6.2.2.2 Therecipient will be informed when amessage is received out of order.

6.24 Duplicate Message Identification Numbers

6.24.2 If aCPDLC message isreceived containing an identification number identical to that of an

identification number currently in use, the CPDLC link will be terminated and both users will be informed
indicating duplicate message identifiers.

6.24.4 Duplicate message identification numbers are only detectable by the recipient system.
Detection will result in the second message being unavailable for display, as a CPDLC link abnormal
termination will be initiated by the recipient system. Both end userswill be informed of the reason for the
abnormal termination, specifically Duplicate Message |dentification Numbers.

6.2.4.6 The originator system has no knowledge of which messages have resulted in Duplicate
Message Identification Numbers in the recipient system, but the originator system must be aware of all
messages within a particular link for which closures are pending. In the event of a CPDLC link abnormal
termination, these messagesmust beavailablefor display totheoriginating end user. Becausetheoriginating
end user may not be aware of which of these messages have been received by the recipient, procedures must
bein place stating that the originating end user will coordinate with the recipient end user asto the statusand
resolution of these messages.

Note.— The generation of Duplicate Message | dentification Numbersis a catastrophic systemfailure.
6.2.6 Invalid Reference Number

6.2.6.2 If the CPDL C user receives amessage containing amessage reference number which isnot
identical to any message identification number currently in use, the CPDLC user responds indicating the
error.

6.2.8 Unauthorized Use of Logical Acknowledgment

6.2.8.2 When the ground system receives amessage requiring alogical acknowledgment wherethe
use of logical acknowledgment has been prohibited, the ground system will:

b) send amessage containing an ERROR message element with the [errorinformation]
parameter set to the value [logical AcknowledgmentNot Accepted)].

d) discard the message requiring alogica acknowledgment.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

7. DEPARTURE CLEARANCE SERVICE DESCRIPTION

7.2 Scope and Objective
722 A flight dueto depart from an airfield must first obtain departure information and clearance
from the Controlling ATS Unit (ATSU). The Departure Clearance (DC) Service provides automated
assistance for requesting and delivering clearances, with the objective of reducing pilot and controller
workload and diminishing clearance delivery delays.
7.4 Expected Benefits, Anticipated Constraints, and Associated Human Factors
742 Benefits
b) reduction of the potential for communication errors between a pilot and controller;
d) reduction of channel load;

f)  reduction of ground delays;

h)  reduction in pilot workload (e.g., reduced hand-copy of clearances and information,
reduced radiotelephony monitoring and use);

j)  reduction in controller workload (e.g., reduced radiotel ephony and monitoring);
I)  automatic validation of flight plan in the ATSU; and

n) automatic preparation of departure clearance and information elements for controller
validation.

744 Constraints
b) reduction of voice induced situational awareness for pilots; and
d) reduced dialogue flexibility in case of non-routine communication.
7.4.6 Human factors
7.4.6.2 Regardlessof thelevel of automation of thesystemin use, it must beensured that controllers

and pilots have the opportunity to review, validate and acknowledge any clearances being delivered or
received.
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7.6 Operating Method Without Data Link

7.6.2 Wherelocal proceduresor flight category require, flightsintendingto depart froman airport
must first obtain a departure clearance (DC) from the ATSU. This process can only be accomplished if the
flight operator hasfiled aflight plan with the appropriate ATM authority. The DC may contain information
relative to the take off phase of flight (e.g., take-off runway and SID, SSR code, departure slot, next contact
frequency).

764 The departure clearance procedure normally consists of the following chronological steps:
b) Thepilot callsandrequestsadepartureclearanceusingR/T, generally prior to start-up.

d) The controller acknowledges the request and formulates the clearance based on
available flight plan data and in accordance with the allocated sl ot time of departure,
if any. Theclearanceismerged with existing flight plan data, either at the controller*s
workstation or within local flight data processing systems.

f)  Thecontroller delivers the clearance to the pilot using R/T.
h)  The pilot acknowledges the clearance viaafull readback on R/T.

Note— The pilot may negotiate a revised clearance after stage c) above.

7.8 Operating Method With Data Link

782 The departure clearance service will be available after data link communication initiation
until the time the aircraft commences movement under its own power. If local procedures permit, the
departure clearance service should a so be avail able from the time the aircraft commences movement under
its own power until the aircraft is cleared to enter the flight*s take-off runway. The usewill berestricted to
revisions of granted clearances normally initiated by the ATSU.

784 The DC is processed directly between ATSU and aircraft. Due to the use of digital
communication and information representation, further automation is possible; some of these possibilities
areincluded as supplementary information in the DC Service Description:

a) Whentheflight iswithin aparameter time of its estimated time of departure, the pilot
transmits a DC Request to the ATSU using data communication.

b) If the DC Request isvalid and a corresponding flight plan is available in the ATSU,
the ATSU transfers a response to the aircraft accepting the request.

c) A DCiscomposed and/or verified by the controller based on flight plan related data.
The ATSU transmitsthe DC totheaircraft. Intheevent of arevised clearance, theDC
Clearancewill containtheVersion Number datafield containing the clearanceversion
number applicable to this aircraft.
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d) The pilot will verify the operational contents of the DC, and if the pilot accepts and
can comply with the operational contents, he will transmit a* WILCO” indication. If
the pilot is unable to accept the operational contents, he will transmit an “ UNABLE”
indication.

e) A controller may send another clearance (reclearance) at any time beforetake-off (e.g.,
in the case of pilot re-negotiation or due to a change of runway) via this operating
method beginning with (c). Anappropriate pilot aerting mechanism must bein place.

Note— The pilot may re-negotiate the clearance following the transmission of a pil ot acknowl edgment, by
R/T if required.

7.8.6 Initiation Conditions

7.8.6.2 The DC serviceisinvoked on pilot input initiating the DC request, a suitable time prior to
departure.

7.8.8 Sequence of Services

7.8.8.2 This service will be capable of being invoked independently of other services.

Note— There is a dependency on the data link initiation service having been completed, for address
provision.

7.8.10 Additional Guidelines

7.8.10.2 The service should not be available to the aircraft after take-off.

7.8.10.4 Since the delivery of the DC will be subject to local procedures, the time from the request
for aDC to itsdelivery to the aircraft isalocal variable.

7.8.10.6 Free text can be appended to either the DC request or the clearance as required.

7.8.10.8 Both the aircraft and the ATSU will have the capability to map a response with a request.
7.8.10.10 Ground and airborne systems will be updated with the operational contents of any R/T
transactions.

7.8.12 Error Handling

7.8.12.2 If an error message is received, instead of the expected response to a DC request, and the

error is correctable, the DC request may be corrected and re-sent. In other cases, the pilot will initiate R/T.

Note.— In the event of any doubt or ambiguity, the negotiation will be carried out by R/T.
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7.8.14 Closure Conditions
7.8.14.2 Closure conditions, if required, should be the subject of local implementation.
7.8.16 Time Sequence Diagram
7.8.16.2 Figure 6-1 shows the normal sequence of messages in the DC.
Aircraft/Pilot Communication Service ATSUIController
I RLTTV
RequestClearance | """ Request Clearance
______ a
....... «—— — — —
_______ LOGICAL
......... ACKN_OrfWLEE)eGdMENT,
...... requi
«————— S T
LOGICAL | — — — |
ACKNO\_NLEDGMENT, TR ' STANDBY, M
if sent L et if desired E
<<« — — — — — L
S'I:ANDBY, et 1<
freent et ) Clearance Delivery
Clearance Delivery v
 eea | -
ACKNiOfWLEPC:‘MENT, e, e x
require ED |
_____ >»|.. LOGICAL )
e, ACKNOWLEDGMENT,
STANDBY, e, if sent
if desired BN ‘
—_—— 3., al
WILCO or UNABLE e, . STANDBY. )
fre ifsent
WILCO or UNABLE
6.4.9.1.1 Figure 6-1: Time Sequence Diagram for Departure Clearance
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7.10

7.10.2

Information Exchanges

Table 6-1 shows the information exchanged to effect a departure clearance.

Note. The numbersin the* Message Element” column refer to uplink and downlink messages elementsin
accordance with Chapter 3, Appendix A: CPDLC Message Set.

M essage
Element

Information required

Event/Trigger

Source/
Destination

Alert

Response
Required

25: REQUEST
[clearance type]
CLEARANCE

Indication that the clearance type is [departure],

optional

Pilot input.

Aircraft/
ATSU

Low

Yes

73: [departure
clearance]

Aircraft

Identification,

Clearance Limit,
Flight Information,

Further

Route of Flight, or
Published Identifier, or
Latitude Longitude, or

Place Bearing Place Bearing, or

Place Bearing Distance, or
Airway Identifier, or
Track Detail.
Levels of Flight, or
Level, or
Procedure Name, or
Level and Procedure Name.

Route of Flight and Levels of Flight.

Published Identifier, or
Latitude Longitude, or

Place Bearing Place Bearing, or

Place Bearing Distance, or

Airway Identifier, or

Track Detail, and

Level, or

Procedure Name, or

Level and Procedure Name.
Instructions (optional).
Code (SSR) (optional),
Departure Frequency (optional),

Clearance Expiry Time (optional),

Departure Airport (optional),
Destination Airport (optional),
Departure Time (optional),
Departure Runway (optional),
Revision Number (optional),
ATIS Code (optional).

Receipt of arequest
for aclearance (in

appropriate domain)
or of arequest for a
departure clearance.

ATSU/
aircraft

Medium

W/uU

Table 6-1: Departure Clearance Service | nformation Exchange
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

8. TRANSFER OF DATA AUTHORITY SERVICE DESCRIPTION

8.2 Transfer of Data Authority
8.2.2 Requirements For Transfer of Data Authority
8.2.2.2 CPDLC airborne and ground systems, and supporting procedures, will ensurethat Transfer

of DataAuthority using the CPDL C application messages can be carried out in the following circumstances:

b) independent of the transferring and receiving ATSUs ground/ground data
communication capability;

d) whenboththetransferringandreceiving AT SUsareequipped for air/ground datalink;
and

f)  when only the transferring ATSU is equipped for air/ground data link.
8224 ATSUs may elect to use ground/ground data exchanges in support of the transfer of data
authority, subject to bilateral agreements, local procedures and local infrastructure. Such ground/ground
exchanges are not required for successful completion of the transfer.
8.2.2.6 Ground/ground datacommunication in support of ATC transfer of dataauthority, if applied,
will be in accordance with the ICAO Manual for ATS Data Link Applications, ATS Inter-facility Data
Communication (AIDC) section, and any applicable regional supplementary material.
8.24 Transfer of Data Authority and V oice Communication in Conjunction
8.24.2 Transfer of the CPDL Clink, canbecarried out in conjunctionwiththetransfer of voiceATC
communication. Thisprocessinvolvesthetransfer of all controller/pilot communication, between the CDA
and the NDA, both the voice channel and the CPDLC link.
Note— ATC voice channel changes which do not involve a change in CPDLC data authority (e.g.,
sector/sector transfersin the same ATSU), are not covered in this section. Such transfers are handled as
standard CPDLC exchanges, using the appropriate messages.
8244 Sequence Diagram for Transfer of Data and V oice Concurrently

b) If the CDA notifiestheaircraft its NDA the establishment of aNDA link is permitted.

d) A NDA link is established.
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f)
h)
i)
1)
8.2.4.6
connectivity.

The CDA instructstheaircraft to monitor or contact the NDA on the appropriate voice
channel using the CONTACT and/or MONITOR messages

The pilot acknowledges the instruction to transfer voice and activates the new voice

channel.

The CDA link isterminated normally.

The NDA now becomes the CDA and CPDL C messages can be exchanged.

Figures7-1laand 7-1billustratestransfer of dataauthority without supporting ground/ground

Note.— No Context Management or Log-On/Off functionality reflected in any of the following drawings.

T-ATSU/Controller

NDA (Next Data Authority)

—>

LACK
-]

Contact/monitor instruction

%

LACK
-

< WILCO
LACK (¥ required) >

iA link termination )l

Communications

Aircraft/Pilot

NDA (Next Data Authority)
———>»
LACK (if required;

NDA link establishment

Contact/monitor
< LACK (if required)

< WILCO

LACK (if required) >

CDA link tenninatioE‘

MRT (Monitoring R/T) >

| tr=

< v LACK

Communications

R-ATSU/Controller

( NDA link established )

MRT (Monitoring R/T)

c LACK (if required)

T-ATSU and R-ATSU Equipped For Air/Ground Data Link

Figure 7-1a: Transfer of Data Authority and Communication Without Ground/Ground Connectivity:

T-ATSU Initiated
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T ATSU/Controller Communications Aircraft/Pilot Communications R ATSUIController
CPDLC link establishment CPDLC link establishment
P < >

MRT (Monitoring R/T)

TR T MRT (Monitoring R/T)
---------- | M (onftoring R 9,

tr=

AT I | LACK (frecuien)

T-ATSU not equipped when R-ATSU equipped for air/ground data link

Figure 7-1b: Transfer of Data Authority and Communication Without Ground/Ground Connectivity: Aircraft ir
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8.24.8 Figures 7-2a and 7-2b illustrates transfer of data authority with supporting ground/ground
connectivity.

T-ATSU/Controller Communications Aircraft/Pilot Communications R ATSU/Controller

NDA (Net Data Authority) NDA (Net Data Authority)

oo -
F————>
( *LACK ¢ "LACK
“Coordinate Initial
>
* Coordinate Initial
>
LACK
<
LACK
_,  CPDLClink CPDLC link ~
< > >
End Service .
End Service
br—_
“LACK
“LACK
I

* Transfer Comm

\ * Transfer Comm
F—"""—"—"—"—"">

LACK
LACK / <

B —

*LACK

CPDLC disable CPDLC disable
< 3y
< »>

“Monitoring RIT *Monitoring RIT
— 0]
“LACK [ — *LACK

" Transfer Comm Assume

" Transfer Comm Assume/
<]
LACK
\ LACK
-
*Indicates an optional message

Figure 7-2a: Transfer of Data Authority and Communication With Ground/Ground Connectivity: Automatic CPDLC Link
Transfer (i.e., without contact/monitor instruction and associated pilot acknowl edgment)
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T-ATSU/Controller

NDA (Net Data Authority)
B E— g

[

FLACK ]

“Coordinate Initial

LACK
B S —

End Service + Contact

*LACK

* Transfer Comm

Communications

Aircraft/Pilot

NDA (Net Data Authority)

End Service + Contact

Communications

R-ATSU/Controller

—————>
.............................. <
“LACK
............................................................................... " Coordinate Initial
LACK
............................... <———————
................ ok DA ik

* Transfer Comm

LACK

LACK | e e (—
Pilot Acknowledgment s Pilot Acknowledgment
-~
I S “LACK
.......... —)
CDA Link Termination CDA Link Termination
P —
“Monitoring R/T *Monitoring R/T
—MoneMG RIT_ gy b | MontoringRT o
*LACK
LACK L l«————
" Transfer of Communication
"Transferof Communications | e 1
T
SR S SR
......................................................................................... LACK
*Indicates an optional message
Figure 7-2b: Transfer of Data Authority and Communication With AIDC Ground/Ground Connectivity :
Manual CPDLC Link Transfer (i.e., contact/monitor instruction with pilot WILCO)
8.2.6 Transfer of communications without change of data authority
8.2.6.2 The transfer of communications within sectors of one ATSU does not require a change of
Data Authority and the same CPDLC link can be used to communicate with the transferring and receiving
sectors.
a) the C-ATSU instructs the aircraft to monitor or contact the next sector on the
appropriate voice channel;
b) the pilot acknowledges the instruction to transfer voice and activates the new voice

channel.
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PART IV — CONTROLLER PILOT DATA LINK COMMUNICATION (CPDLC)

9. DOWNSTREAM CLEARANCE SERVICE DESCRIPTION

9.2 Scope and Objective

922 Thepilot, inspecificinstances, need to obtain clearancesor information from AT SUswhich
may be responsible for control of the aircraft in the future, but are not yet in control of the aircraft. Such
“downstream” clearances and information are often provided through ground/ground coordination, but are
also obtained via direct contact with the "Downstream* ATSU (D-ATSU) in certain circumstances (e.g.,
when ground/ground communication are unavailable or inefficient, dueto the size of the airspace, dueto the
complexity of the route structure, or due to meteorological conditions).

924 Unless otherwise coordinated, downstream clearances or information have no effect on the
aircraft*s profile within the current and any later controlling ATSU (C-ATSU) airspaces, prior to actual
transfer of control tothe D-ATSU. If established, direct contact with the C-ATSU ismaintained by the pilot,
and is unaffected by communication with the D-ATSU. The need for the C-ATSU to be made aware of the
information obtained from the D-ATSU will be governed by local procedures.

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

9.2.8 The DSC service can only beinitiated by the pilot.
9.2.10 The DSC is a service within the CPDLC application. Unless specifically indicated, DSC

uses all generic CPDLC functionality, including message handling as well as operational and performance
requirements.

94 Expected Benefits, Anticipated Constraints, and Associated Human Factors
94.2 Expected Benefits
94.2.2 The expected benefits of DSC include:

b) reduction of voice channel load (voice frequency congestion);

d) reduction of R/T workload for both pilot and controller;

f)  added pilot flexibility for requesting and receiving clearances or information;
h)  better, more flexible pacing of communication tasks for aircrew;

j)  improved support for aircrew flight planning and task management;
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94.4

94.4.2

94422

9.4.4.23

9444

94.4.4.2

1)

provision of an enhanced planning capahility for the D-ATSU.

Anticipated Constraints

Operational responsibility

Procedures and system support must be put in place to permit the pilot to have controlled
data link accessto an ATSU other than the C-ATSU. This capability will be based on the following two
levels of ATSU operational access to controller/pilot data link exchanges:

b)

d)

Current ATSU (C-ATSU): The ATSU currently responsiblefor control of the aircraft
has authority to exchange all CPDL C messages with that aircraft;

Downstream ATSU (D-ATSU): An ATSU which is expected to be responsible for
control of theaircraft in the future, but which isnot yet responsiblefor itscontrol, has
authority to exchange alimited sub-set of CPDL C messages with that aircraft, none
of which could be construed by either the pilot or the avionics as affecting the
immediate control of the aircraft.

The C-ATSU and the D-ATSU must not be the same Data Authority.

Operational Procedures and System Support

D-ATSU operational accessto controller/pilot exchangeswill bestrictly controlled through
operational procedures. The following operational principles will be observed in relation to D-ATSU
operational access to controller/pilot data link exchanges:

b)

d)

f)

There can be only one Downstream clearance link at any one time.

To maintain pilot situational awareness and communi cation access security, avionics
will provide the pilot with the ability to:

2) Maintain control and awareness over C-ATSU access, including transfer of that
access from one ATSU to another. According to procedures, this transfer will
be conducted in accordance with C-ATSU directives.

4)  Maintain control and awarenessover D-ATSU access. D-ATSU controller/pilot
data link access will only be established via pilot request, and will concern
exchanges specifically initiated by the pilot (i.e. only the D-ATSU authorized
clearances or information requested by the pilot will be accepted).

6) Clearly and unambiguously differentiate between messages from the C-ATSU
and messages from a D-ATSU.

Any datalink message sent viaa DSC link must be readily identifiable as such on the
display of both the sender and the recipient of the message.
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h) D-ATSU controller/pilot message use should be controlled through ICAO regional
operational procedures and published in AlPs for each case

j)  Therewill be proceduresthat prevent the pil ot from executing aclearancereceived via
a Downstream clearance link until the aircraft enters the airspace of the control
authority from which the Downstream clearance was received. If the information
received by an airborne user via a Downstream Clearance link requires action while
still in the airspace of the current control authority, the clearance for such action must
be obtained from that current control authority.

[)  Theground system must have the ability to reject any request for DSC.

9.4.6 Associated Human Factors
9.4.6.2 See section Operational Procedures and System Support above.
9464 M essage elements available for this service should be restricted by the end user systemsin

accordance with the Service Description.

9.6 Operating Method Without Data Link

9.6.2 Inthecurrent operational AT C environment, the pilot contactsaD-ATSU, whilemaintaining
communication contact with the C-ATSU, in order to obtain a clearance or information concerning the
aircraft*s future flight profile. Such contacts are always initiated by the pilot, and can be conducted either
viaa second voice channel or, where suitable facilities are available, viaair/ground datalink (i.e., Oceanic
Clearance Message (OCM)).

Step | Operating Method Without Data Link Operating Method With Data Link

1 The pilot contacts the D-ATSU to The pilot contacts the D-ATSU viadata
request the clearance or information link to request the clearance or
related to D-ATSU airspace, advising information related to D-ATSU airspace,
any applicable preferences. advising any applicable preferences.

2 The D-ATSU provides the pilot withthe | The D-ATSU provides the pilot with the
requested clearance or information, requested clearance or information, via
according to the method used for the datalink.
request.

3 The pilot acknowledges the clearance or | The pilot acknowledges the clearance or
information according to the method information via data link.
used for the clearance or information.

Table 8-1: Operating Method With and Without Data Link
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9.8 Operating Method With Data Link

9.8.2 Normal Mode

9.8.2.2 Service Description

9.8.2.2.2 DSC will be available in al flight phases. Use of the Service will be restricted to pilot-

initiated requests, and the directly associated responses.

9.8.2.24 The DSC operating method conforms to the existing operating method. The normal
sequence of eventsis:

b) Thepilot triggers a DSC request to the D-ATSU.

d) If a Logica Acknowledgment (LACK) is required in accordance with local
procedures, the D-ATSU transmits a LACK to the aircraft.

f)  Based on flight related data and data received in the DSC Request, the D-ATSU
composes the requested DSC or information and transmitsiit to the aircraft.

h) IfaLACK isrequiredbytheD-ATSU inaccordancewithlocal procedures, theaircraft
transmitsa LACK to the D-ATSU.

1) Thepilot verifies the D-ATSU Response containing the proposed DSC and:

2)  If they can accept and comply with the operational contents, without any change
being required to its current clearance, the pilot transmits a WILCO;

4) If the proposed DSC affects the current cleared trgjectory, the pilot transmits a
STANDBY. The pilot will inform the C-ATSU requesting the necessary
coordination. When thisis confirmed, the pilot transmits a WILCO to the D-

ATSU.
6) If the pilot is unable to accept the operational contents, they will transmit an
UNABLE.
9.84 Initiation Conditions
9.84.2 The DSC Service isinvoked exclusively on pilot-initiation of the request to the D-ATSU.
9844 The DSC will be completed prior to the aircraft entering the D-ATSU airspace
9.8.6 Termination conditions
9.8.6.2 The DSC link is normally terminated by the pilot after completion of the final response to
areceipt of aDSC.
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9.8.64 DSC link termination procedureswill beinitiated if the D-ATSU becomesthe C-ATSU. In
these circumstances, only closure and termination messages can be sent over the DSC link.

9.8.8 Sequence of Services

9.8.8.2 The DSC service can operate independently of any other service.

9.8.10 Additional Guidelines

9.8.10.2 The DSC Service requires flight plan information at the D-ATSU.

9.8.10.4 Table 8-2 indicates the message el ements from the CPDL C message set (Part 1V, Chapter 3,

Appendix A) which must be prohibited from inclusion in isolation in any DSC related data link dialogue.
They may be concatenated with appropriate DSC message el ements with caution.

M essage Table Number M essage Element Number
Type
Uplink A2: Vertical Clearances (Uplink) 19, 20, 23, 26, 27, 28, 29, 30, 192,

209, 31, 32, 34, 36, 37, 38, 39, 40, 41

A4: Lateral Offsets (Uplink) 67, 68, 69, 72

A5: Route Modifications (Uplink) 74,75, 33, 236, 82, 94, 95, 215, 190,
96, 97, 221, 98

AG6: Speed Changes (Uplink) 106, 107, 108, 109, 110, 111, 112,

113, 114, 115, 116, 189, 223, 222
A7: Contact/Monitor Surveillance 123, 124, 125, 126, 179

Requests (Uplink)
A1l: System Management Messages | 154, 155, 156, 210, 193, 160, 161,
(Uplink) 191

A12: Additional Messages (Uplink) | 164, 230, 176, 177

Downlink A14: Vertical Requests (Downlink) 6,7,8,9, 10, 69

A15: Lateral Offset Requests 15
(Downlink)

A18: Route Modification Requests 26, 27,70, 71
(Downlink)

A22: System Management Messages | 63,99,107
(Downlink)

A23: Additional Messages 74, 103

Table 8-2: Message Elements Prohibited from use, in isolation,
for Downstream clearance delivery
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9.10 Time Sequence Diagram
9.10.2 Figure 8-1 shows the normal sequence of messagesin the DSC.
Aircraft/Pilot Communication Service ATSU/Controller
>
RequestClearance | """ Request Clearance
...... a
_______ < ——————
.......... LOGICAL
......... ACKNOWLEDGMENT,
<— — — — o if required T
LOGICAL | €<—————- I
ACKNOVi\;LsIZIr?tGMENT, STANDBY, ,\é,
if desired
< — — — —] L :
S
STANDBY,
if sent .
Clearance Delivel
< l&- ry
Clearance Delivery
 LOGICAL
ACKNOWLEDGMENT,
if required D N >
_____ LOGICAL
STANDBY ACKNOWLEDGMENT,
if desired if sent
— ., BED N ERpEE - >
WILCO or UNABLE STANDBY,
, if sent
WILCO or UNABLE
9.10.2.2 Figure 8-1: Time Sequence Diagram For Downstream Clearance Request
9.12 Information Exchanges
9.12.2 Applicable CPDLC Message Elements
9.12.2.2 Although the entire CPDL C message set will be available for DSC, it isrecommended that

regional agreements be established to govern the use of the CPDLC message elements for DSC. It is
expected that the primary use will be for the message elements required to effect requests and deliveries of

oceanic clearances. Other uses of DSC may be identified.
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