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FOREWORD

This document was prepared by RTCA Special Committee 169 (SC-169). It was approved by the
RTCA Technical Management Committee on August 27, 1993.

RTCA, Incorporated is a not-for-profit corporation formed to advance the art and science of
aviation and aviation electronic systems for the benefit of the public. The organization functions
as a Federal Advisory Committee and develops consensus based recommendations on
contemporary aviation issues. RTCA’s objectives include but are not limited to:

. coalescing aviation system user and provider technical requirements in a manner that helps
government and industry meet their mutual objectives and responsibilities;

. analyzing and recommending solutions to the system technical issues that aviation faces
as it continues to pursue increased safety, system capacity and efficiency;

. developing consensus on the application of pertinent technology to fulfill user and
provider requirements, including development of minimum operational performance
standards for electronic systems and equipment that support aviation, and

. assisting in developing the appropriate technical material upon which positions for the
Intemational Civil Aviation Organization and the International Telecommunication Union
and other appropriate international organizations can be based.

The organization’s recommendations are often used as the basis for government and private sector
decisions as well as the foundation for many Federal Aviation Administration Technical Standard
Orders.

Since RTCA is not an official agency of the United States Govemment, its recommendations may
not be regarded as statements of official government policy unless so enunciated by the U. S.
government organization or agency having statutory jurisdiction over any matters to which the
recommendations relate.


https://www.stdhive.com/standards/rtca-do-219-pdf/

This Page Intentionally Left Blank

ii


https://www.stdhive.com/standards/rtca-do-219-pdf/

TABLE OF CONTENTS

Page

FOREWORD . ... i ettt et e et ettt e, i
1.0 PURPOSE AND SCOPE . . ... . i et ittt it i iae e ean 1
1.1 Introduction . ... ... ... et 1
1.2 System OVEIVIEW . . .. ... i e e e e 3
1.3 Operational Overview .. ........ ... .. i, .. 4
1.4 Connection Management OVEIVIEW ... ... ... ...t tuiin e ennnn.. 4
1.4.1 Connection Establishment . . ... ... ... ... ... ... ... .. ....... 4

142 Connection Maintenance .. ........... e e e e e 5

143 Connection Termination . ............. ... .. ... ciiueuiieunnn.. 5

144 Connection Transfer . . . ... ... ... .. . .. . i, 5

1.5 LT 1P 5
1.5.1 System Operational Goals . ... .. ...... .0t iiiiinanrneannn 5

152 System Design Goals . ........ .0ttt innrinteeneannenann 6

1.6 ASSUINPHOIS . . .ttt ittt it ittt ettt enn e taniee e anneeennnen 6
1.6.1 Human Factors Assumptions . . .. .........c.otiiiiieinrennnnnn. 6

1.6.2  Pilot/Controller Procedural Assumptions .. ....................... 8

1.6.3 Communication System ASSUIPHONS . . ... ....couiuiuvnnnneeennn 9

1.6.4 Context Management Service Assumptions . . ............c.ccvvevn.. 9

1.6.5 ATCComm Related Assumptions . . .. ....... oot innrrenenenns 10

1.7 Test Procedures . . ... ... .. ... . e e 10
1.8 Definitions of Temms . . ... ... .. . .. ittt ittt 11
1.8.1 o3 103 1 117 11

1.8.2 General Definitions . ... ........... it ienenrennnneensenn. 13

2.0 PERFORMANCE REQUIREMENTS AND TEST PROCEDURES ................. 15
2.1 (31T T 15
2.1.1 AIrWOrthinesS . ... .. . i i e e e e 15

2.1.2 General Performance . ........... ... .. ... 15

2.13 Fire ResiStance . ... .. .. ... ..ttt iin et atennaeenennnnnn 15

2.14 Operation of CONLIOLS . . .. .. ... ... ..t et i, 15

2.15 Accessibility of Controls . . .. . ... ... e 15

2.1.6 Effects Of TestS . ... ..o i e e 15

2.2 Functions and Equipment Characteristics .. ................ ... .. cv... 15
221 ATN Interface .. ... ... .. .. . . e, 16
2.2.1.1 Physical Layer . ... ........ ... .. ... .iieinenn... 16

2212 DataLink Layer...............c.0iiiiuiinnnnnnnnn 16

2213 Network Layer . ... ...... ...ttt 16

2214  Transport Layer ... ... ... ... . ... 19

2.2.14.1  Timers and Associated Variables ............ 19

22.142  ATCComm Transport Layer Profile .......... 19

2.2.143  ATCComm Negotiations . ................. 23

2215 SessionLayer ............ ... ... i 23

22.1.6  Presentation Layer ............... ...t 23

iii


https://www.stdhive.com/standards/rtca-do-219-pdf/

2.3
24

2217 Application Layer . . . ............ it
222 Connection Management . . .. ..........couuurerennnnennnnn,
2.22.1  Connection Initiation ........................ ..
2.22.1.1 Connection Initiation - No Connections ................
22212  Connection Initiation - One Connecio .........
2.2.2.1.3  Connection Initiation - Two Connection .......
2222 Connection Termination ..................
22221 Connection Termination - Single Element
Message .......... ... . . ... . ...
22222  Connection Termination - Multiple Element
Message ......... .00ttt
2.2.22.3 Connection Termination - Pilot Action .................
22224  Connection Termination - ATC Data Authorit . . .
22225  Connection Termination - Any Other Conditio . . .
2223  Next ATC Data Authority Information Retention ..........
223 Message Set . ... .. ... i e it e
2231 Message Attribute Tables . .........................
2232 Message Presentation ............. .00ttt
2233  Message Structureand Content . .......... .. ...,
2234  Message Encoding/Decoding . ...........ccooiiiiinn
224 Message Header . . ....... ... ..ttt
2241 Message Identification Number ......................
2242 Message Reference Number ...................c....
225 Message Attributes . . .. ... ... .. i i e e
2251 L8] ¢ 1T
2252 Alermt . ... e e
2253  RESPOMSE . . ...ttt ieiine et
2254  Recall ......... . .. e e e e
2.2.6 Message Handling ............ ... ... .0ttt iiieeennnnnn.
2.2.6.1 Message Elements . ............ ...
2262 Message Data Types . ... .....ouuenieeeneennnnn.
2.2.6.3 Message Display ............ ..t
2264 Pending Messages .............cc0iiiiiiiiiiinn,
2.2.6.5 Indicators .. ....... ... . .. .. i e
226.6 ConmoOIS . ... ...t
2.2.6.7 Data Authority Determination .......................
2.2.6.8 Message Ermors . ......... ... ...ttt
Equipment Performance - Environmental Conditions .. ....................
Equipment Test Procedures . . .. ............. ...ttt iennnnn.
24.1 Test Conditions .......... e e e e e e e e
2.4.2 Test Procedures . . .......... ittt ittt
2.42.1 ATN Interface Tests . ... ..... ... ... iiiieeninnann.
242.1.1 Intemetwork Protocol Tests ................
242.1.2  Transport Protocol Test . . ... ..............
2.42.1.3  Connection Negotiation Tests ..............
24214 TimerTests .. ........uuitinmunaeenenn
2422 Connection Management Tests . . ............covuou.n..

2422.1 Connection Initiation - No Connections Test . ...

iv


https://www.stdhive.com/standards/rtca-do-219-pdf/

Tests . oot i e e 102
24229  Next ATC Data Authority Information Retention
TSt . o e 102
2423 Message Set Tests . .... ..ot iminnnernennnns 104
24231 Prerequisites ................ ... 104
24232 Encoding Tests .........cocvveuinennnnn. 104
24233 DecodingTests ...........coviuiineonnnn. 109
2424 Message Header Tests .. ........ccvveveninanennnn. 113
2424.1  Message Identification Number Tests ......... 113
24242  Message Reference Number Test ............ 115
2425 Message Attribute Tests .. ......... ... ... 117
24251 PrecedenceTests ..........ccvviniiuunnnn 117
24252 Urgency Test .. ... i eaninennn 119
24253 AlertTests .. .........iiiiiiiinenannnn 120
24254 ResponseTest ..............ccccuununnn 121
24255 RecallTests ...........ovviiivnn.. 125
2426 Message Handling Tests ..............coiiinnn. 126
2426.1 MessageElement Tests ................... 126
24262 Message Display Test . ................... 127
242.63 Pending Messages Test . .................. 128
24264 IndicatorsTest ...........ccovviinunnnnn 130
24265 ControlsTest ...........ccciiuiininn.... 131
2.42.6.6 Data Authority Determination Test . . ......... 132
24267 Message Ermors Test .. ................... 132
3.0 INSTALLED EQUIPMENT PERFORMANCE .......... ...ttty 135
3.1 Equipment Installation . ... ..... ... ... .. i e e e 135
3.1.1 Accessibility . ... ... e e 135
3.12 Aircraft Environment . . .......... ... .. ... 135 .
313 Display Visibility . . . ... ... . .. e 135
3.14 Dynamic RESPONSE . . . . . . .ottt ittt ittt e et e 135
3.15 Failure Protection . . .. ... ... . . ittt i 135
3.1.6 Interference Effects . ....... ... . ... . .. 136
3.1.7 Inadvertent Tumnoff . . ...... ... . ... . ... L i 136
3.2 Installed Equipment Performance Requirements .. ....................... 136
321 Active Status . . .. ... e e 136
322 Context Management Interface . ............... ..., 136
323 Visual Display Indication ............... ... .. .. ... 136

Page

24222 Connection Initiation - One Connection Test . ... 96
242273 Connection Initiation - Two Connections Tests .. 98
24224  Connection Termination - Single Element Message

R 98
24225 Connection Termination - Multiple Element

Message Tests .. ......cuviinennnnnnnn. 99
24226  Connection Termination - Pilot Action Test . . ... 101

24227  Connection Termination - Data Authority Test .. 101
24228  Connection Termination - Any Other Condition


https://www.stdhive.com/standards/rtca-do-219-pdf/

3.24 Multi-Function Display AcCeSS . ..... ...ttt 137

325 System/Function Integration . ....................iieunnn.. 137

3.2.6 Pilot Alert Interface . ........... ... ittt innnnnnnnnnn. 137

327 Message Display . ..... ... ... i e e 137

328 Data Entry .. ... .. i e e e e 138

3.29 System Performance . . ............. ittt 138

33 Conditions Of Test . . .. . ... ittt ittt et e 138
331 Safety Precautions .. .........c.c0iiitir e et ennnennnnns 138

332 PowerInput . . ... ... . i e e e 138

333 Associated Equipment or Systems . . .......... ... 0. 139

3.34 EnVITONMENnt . . ... ... . it e et et e e e e e 139

3.35 Adjustment of Equipment . ............ .. ..t 139

3.3.6 Wam-Up Period . ........ ... i it i 139

3.4 Test Procedures for Installed Equipment Performance . .................... 139
34.1 Ground Test Procedures ............. ... ... 139
3411 Conformity Inspection . ............. ... ... oL 139

34.12 Equipment Function Test .......................... 139

34.1.3  Interference Effects Test . ............. e 141

34.14  Power Supply Fluctuations Test . ..................... 141

34.1.5  Equipment Accessibility Test . . ...................... 141

34.1.6  Functions and Equipment Characteristics Tests ........... 141

3417 ActiveStatus Test ........... 0ot 141

3.4.1.8  Context Management Interface Test . .................. 141

34.19 Visual Display Indication Test . . ..................... 141

34.1.10 Multi-Function Display Access Test . .................. 141

3.4.1.11 System/Function Integration Tests .................... 142

34.1.11.1 Received Message Test . .................. 142

34.1.11.2 Recalled Message Test ................... 142

34.1.12 Pilot Alert System Tests ..... e 142

34.1.13 Message Display Test . . ...........cc0uiiniieeennns 142

34114 DataEntry Test ......... .0ttt eeneenn 143

34.1.15 Time Performance Test . ..............ccuivueunnn. 143

342 Flight Test Procedures . .............uuutuumeeneenennnnnn. 143

342.1 Displayed Data Readability ......................... 144

3422 Interference Effects .. .......... ... ... ... ..., 144

3423 System Interoperability Demonstration . ................ 144

3424 Simulator Demonstration . . .. .. .......... ... ... ..., 144

3425 Flight Demonstration . . ..........c..c.. vttt rnens 144

4.0 OPERATIONAL CHARACTERISTICS ... ... ...ttt i 145
4.1 Required Operational Characteristics . . ............. ... . 0., 145
4.1.1 Power INpuL . . ... . e e 145

412 Message Displays .. ....... ... i e e 145

413 Message NOUfICAtiON .. .........cui e enennanenn. 145

414 System Operational Degradation ............................. 145

4.15 Equipment Operation Limitations . . .. ......................... 145

42 Test Procedures for Operational Characteristics . . .................c...... 145

vi


https://www.stdhive.com/standards/rtca-do-219-pdf/

4.2.1
422
423
424

Power Input . . .. ... ... 145
Message Displays .. ... ... i e e 145
Message Preparation Controls . . ............ it 145
System Operational Readiness .. ............. ..., 146

vii


https://www.stdhive.com/standards/rtca-do-219-pdf/

This Page Intentionally Left Blank

viii


https://www.stdhive.com/standards/rtca-do-219-pdf/

1.0

1.1

PURPOSE AND SCOPE
Introduction

This document contains Minimum Operational Performance Standards (MOPS) for aircraft
equipment required for Air Traffic Control (ATC) Two-Way Data Link Communication
(TWDL) services. TWDL Services are one element of Air Traffic Services Communica-
tion (ATSC). Figure 1-1 depicts the general hierarchy for the communication services
which make up the ATSC.

ATSC addressing requirements are supported by the Context Management (CM) Service.
The Aeronautical Telecommunication Network (ATN) provides the media and protocols
to conduct data link Air Traffic Services communication.

Note: This document only presents requirements for TWDL Services.
Alr Tratfic Services
Communication
(ATSC)
1
[ ] |
Air Traffic Control Flight Information
Services Services
(ATCS) (F1S)
I .
* Weather
| Automatic Dependent ATC Two'-Way * Flight Information
. Data Link
Surveiltance .
(ADS) Communication
(TWDL)
« Surveillancs Reports + Predeparige Clearance
* Clearances
* Reports
* Requests

FIGURE 1-1: ATSC GENERAL HIERARCHY
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