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FOREWORD

This document was prepared by RTCA Speciad Committee 172 (SC-172) and approved by the RTCA
Program Management Committee on November 8, 2005.

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 Federa
Advisory Committee and develops consensus based recommendations on contemporary aviation issues.
RTCA'’s abjectivesinclude but are not limited to:

e Coalescing aviation system user and provider technical requirements in a manner that helps
government and industry meet their mutual objectives and responsihilities.

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

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

e Assisting in developing the appropriate technical material upon which positions for the International
Civil Aviation Organization and the International Telecommunications 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 Government, its recommendations may not be
regarded as statements of officia government policy unless so enunciated by the U. S. government
organization or agency having statutory jurisdiction over any matters to which the recommendations
relate.

The physical layer material of this document is based on the Physical Layer MOPS for Airborne VDL
Mode 2 (EUROCAE Working Group 47 document, ED-92, dated March 2000), since the physical layer is
largely in common to both VDL Mode 2 and VDL Mode 3. Development of this document and ED-92
were coordinated with EUROCAE Working Group 47.

Appendix B isaNormative Appendix.



This Page Intentionally Left Blank



1

11
1.2
13

14
15
1.6

1.7

1.8
1.9

2.1

TABLE OF CONTENTS

PURPOSE AND SCOPE ...ttt bbbttt bbbt 1
a1 g0 1011 o] o OSSO PP PR 1
SYSTEIM OVEIVIBW. ...tttk bbb bbb bbbt e e bbbt b bbbt e ene et 1
Aircraft EQUIPMENT ATCRITECTUIES ..ottt neas 4
1.3.1 Integrated Equipment ArChRITECIUIE ........c.oiiv i 4
1.3.1.1  Voice and Data Capable..........ccoviveiiiiiie e 4
1.3.1.2  V0ICe CaPABIE ONIY ... 5
1.3.2  Separated EQUIpMENt ArCNITECTUIES .......cviiiiieie ettt es 5
Operational APPIICALIONS........cciiiiie ettt s te s s e beereesaesteenaesaesreeraenrea 6
OPEIALIONAL GOAIS ... ..ttt bbbttt bbb ere s 6
Equipment Performance VerifiCation ............cocvoioiiiiiie et 6
LT R = 1= o ot o T 1= £ PRSP 7
1.6.2  ENVIFONMENTAL TOSIS....cuiiiiiiiitiitiite ittt st bttt b bbb ene e 7
1.6.3  Installed EQUIPMENT TESES .....c.eoiiitiiieiieiteeie sttt et see e eesae e e e seeeneeneennas 7
R O T L= - U [0 g = LI IS RS SS R 7
DETINITIONS OF TEIMIS. ....eiti et bbbttt b bbbt ne e 8
170 AJACENT CRANNEL ... et 8
1.7.2  AdJacent Channel POWET ..........coiiiiiiiiiie ettt ettt see e 8
1.7.3  Adjacent Channel ReJECtion (ACR) ....c.eoiiiiiiiie sttt 8
1.7.4  Bit Error Rate (BER) ......oouiiiiiiiiiiiiie e 8
1.7.5  Co-channel INerferenCe (CCI) ..ottt 8
1.7.6  Error Vector Magnitude (EVIM) .....cccociieiiiiie sttt e e st ae e nneennee 8
1.7.7  Reference Signal LEVEL .......oovoiiiiiicec et 9
1.7.8  Transmitter Reference BUrSt SEQUENCE .......ccoiiiiiiiiieieieee e 9
1.7.9  Undesired VDL Mode 3 TeSt Signal........cccccoviiieiiiiiisiisic et 9
1.7.100  BASIC VOICE SEIVICE.....cueiiiitiitiiiiite ittt ettt sttt ettt bbb ettt b e bt bbbt nenne s 9
1.7.11  ENNANCEA VOICE SEIVICE.....cueiieiiitieie ittt st e st e ettt sbe et e saesae e s e stesneebestaeneeneeanas 9
1.7.12 Enhanced VOice and Data SEIVICE .........cccoioieiiiiiieieiieie ettt see e 10
RETEIENCE DOCUMENTS. ...ttt ettt ettt be s e sb et e e s e seeere et sre e e e nbesbeeeeneas 10
AASSUIMPTIONS ...ttt bbb e h bbbt bbbt e s e bt bttt ekttt e b e e e eneene s 10
MINIMUM PERFORMANCE STANDARDS FOR EQUIPMENT ......ccoooivieieeee e 11
General Design REGUITEIMENTS .........vciiiiieieie ettt e e sre et te e et e steesaesbeateesbesreenaenee e 11
0 N R N 1Yo 1 1St 11
N O 1 1 1 g (=0 U g Tod 1 o o OSSR 11
2.1.3  ITU and FCC Rules and ReQUIALIONS .........cccecveiiiiecie e 11
N O T (-3 (0] =T [ o SR 11
2.1.5  Operation OF CONTIOIS.........o ittt sre et e e nees 11
2.1.6  Accessibility Of CONTIOIS........ccciiiiececc e 11
N A o 1 (- ox 30 - SR 12
2.1.8  EQUIPMENT CIASSES ... veieiiiieeeitieie st etee et ste ettt ee st e st ste e e sbesse e testeeeeseeeseeseeaneenseseeenenseenees 12
N R Rt -0t A RSP R 12
2.1.8.2  THANSIMIEIEIS. ...ttt ettt bbbt bbbttt bbb b e 12
2.1.9 VDL Mode 3 Avionics EQUIPMENT CIASSES. .......cuiiiiiiieiiisiisiisie e 12
2.1.10  SOftware ManagEIMENT...........oiiiie ettt see et eeste et esaeeteeeesneeneeseeaneeseeeees 14



2.2 Minimum Performance Requirements - Standard Conditions.............cocovererereieiniisiene e 14

2.2.1 VDL Mode 3 Subnetwork Physical Layer ReQUIrEMENtS .........cccccveveveeieieieeecse e 14
2.2.1.1  TransCeiVer REQUITEIMENTS . ........ccuiiiiiiiiiiestesee ettt 15
2.2.1.1.1  Tuning Range and Channel INCrements............ccocvoiieieiieneeiese e 15
2.2.1.1.2  MOQUIBTION ...ttt sttt et benne s 15
2.2.1.1.3  TUNING TIME oottt sttt ste st be s te e e be s e e sresreenaenne s 15
2.2.1.1.4  Receive to Transmit TUrNaround TiMe.........ccovrivriierenieeresrsee e sie e eee e 15
2.2.1.1.5  Transmit to Receive Turnaround TiMe.........cooiiiiiireieeie e 16
2.2.1.1.6  Uplink Voice Delay ReqQUIFEMENT.........ccciiiieieii e 16
2.2.1.1.7 Downlink Voice Delay REqUIrEMENT..........cccerveriiiiiiiiise e 16
2.2.1.2  ReCEIVEr REQUITEIMENTS .....couiiieiiiieieite ettt ettt see st neeseeereeneeseeeneenee e 16
2.2.1.2. 1 SENSITIVITY oeevvtiiiiiie ettt sttt 16
2.2.1.2.2  Adjacent Channel Rejection (ACR)......ccccuiiiiieiiiiiiiniese s 17

2.2.1.2.3 Receiver Performance in the Presence of Strong Signals Within the VHF
Aeronautical Communications Band ... 17

2.2.1.2.4  Receiver Performance in the Presence of Strong Signals Outside the VHF
Aeronautical Communications Band ..........cccccoovieeieiieiienie e 17
2.2.1.25 Desired Signal DYNamiC RANGE ........cocveiiiiiieiiieee e 17
2.2.1.2.6  Symbol Rate Capture RANGE........c.cceiiiiiiiiiiecie e 18
2.2.1.2.7  Frequency Capture RANGE........cciiiieieiieiiie ettt 18
2.2.1.2.8  Phase ACCEIEIALION........ceiii ettt see st eaenae s 18
2.2.1.2.9 Co-channel Interference (CCI) ..o 18
2.2.1.2.10 Conducted Spurious EMISSION ........c.cceiiieiiiiiie e steeiese st ste e e sre s 18
2.2.1.2.11 FM Broadcast INtermodulation..............ccooiiiiieiiiiee e 19
2.2.1.2.12 In-band INtermOdUIAtION ..........c.coiiieii e 19
2.2.1.3  Transmitter REQUITEIMENTS ........cviiiiiieicie ettt ste ettt st re et e sbesre e sne e 19
2.2.1.3.1  Channel Bit RAE.......cccviiieiiiiee ettt nne s 19
2.2.1.3.2  RF OULPUL POWET ..ottt sttt eneans 20
2.2.1.3.3  RF POWET RiISE TIME. ..ottt sttt 20
2.2.1.3.4 RF POWEr REIEASE TIIME ..ocvviiieiieeiieiesie ettt sttt ste e ste e ae e see e anae e 20
2.2.1.3.5  Symbol Constellation ErTOr .........ccccuoiiiieiiiiee e 21
2.2.1.3.6  SPUIIOUS EMISSIONS......cciiieiieiiieisiieiiesieeseesteesteeseesaesteeteenteesreesreesreesneeeeeeneee e 21
2.2.1.3.7  Adjacent Channel POWET ...........cccvciiiiiiieie e ste ettt 22
2.2.1.3.8  RESERVED......cciii ittt 23
2.2.1.3.9  Load VSWR Capability ........ccceiviiiiiiiiieieiesese e 23
2.2.1.3.10  FrequeNnCy TOIBIANCE. .......ccviieiecieeie ettt sttt re st e naesne s 23
2.2.1.4  RESERVED ....coooiiiitci ettt sttt 23
2.2.2  Link Layer REQUITEMENTS ......coiiieie ettt siee sttt st stesneesaesteeneesaeeneennesneeneeees 23
2.2.3  Subnetwork Layer REQUITEIMENTS ........ccviiiiiieiie e e seeseesieesne s e steesteesteesteesraessaeenaeeneeesree e 23
2.2.3.1  Subnetwork INterface SUPPOIT.........cviiiiiiieieeie e 23
2.2.3.1.1  Aircraft Subnetwork Interface SUPPOIt.........cooviiiiieriiiiee e 23
2.2.3.1.2  Ground Station Subnetwork Interface SUPPOrt.........cccceviieviiiieiic e 24
2.2.3.2  RESERVED ....cooiiiiiiii it bbbt 24
2.2.4  \V0ICE UNIt REQUITEMENTS ..ottt 24
2.2.4.1 Avionics Radio Voice Quality REQUIrEMENES .......ccccueviiieiiie e 24
2.2.4.1.1  Ground-to-Air Voice Quality ReqUIremMeNnt............ccccceveevieiiiieeie e 24
2.2.4.1.2  Air-to-Ground Voice Quality ReqUIrEMENT........ccovviririierieeese e 25
2.2.5 Requirements for Format and Usage of the System Data and Header Segment .................... 25
2.2.6  Data/Management INEITaCE ........ccceiiiiiiie e e 26
2.3 Minimum Performance Requirements - Environmental Conditions.............cccccveveveeienn e, 26



2.3.1 [FaL a0 To 81 (o] [T 26

2.3.2  RBCRIVET ...ttt bbbt E bbb bttt b bbb b et ere s 26
P R T I - 0 1 11 SRS 27
2.4 EQUIPMENT TESE PIOCEAUIES .....cueiitieiieeetiet ettt sttt ettt e et eesteere e besneeneeseeeneeneenee e 33
2.4.1  Definition of Terms and Conditions Of TeSIS.......cccuiieiiiiiiiieieee e 33
2.4.1.1 Warm-up and Stabilization of Test Equipment/Equipment Under Test............cccovenen. 33
2.4.1.2  Alignment, Adjustment and Calibration for Equipment Under Test ............cccccvernennen 33
2.4.1.3  EQUIPMENt TerMINALION.......c.eeiieiieiec e ee e ste e se e s e see e te e s re e e e snaeenaeenreesreesree e 33
2.4.1.4  Test Equipment Calibration and Replacement.........cccccvevveviiieieiicie s, 33
2.4.1.5 Failure of the EQUIPMENT UNAEN TEST......ccviiiirieiieieiee e 33
2.4.1.6  Measurement Error Due to Test Equipment and Test Setup.......cccoevvveeerereeeeniennenn 33
2.4.1.7 Default RF Signal Level for AVIONICS TESHING......cccovevieii e 34
2.4.1.8 Transmitter Reference BUrst SEQUENCE .........ccoriiiiieiiinie e 34
2.4.2  Special Test Mode and Test Equipment for Physical Layer TestS........cccccevvvrivereneniernnennne 34
A R =1 ! = 1Y/ oo [P TSR 35
2.4.2.2  VHF Signal GENEIALOIS .....ccveivveiveiieeiecie ettt te et re ettt et re et e saesaeeneesne e 35
2.4.2.3 Undesired Signal SOUICE ........ccooiiiiiiiiiieieee e 35
2424  EXternal BER TeSt FIXIUIE ....c.ooiiiieii ettt 35
2.4.25  TESEPAYIOAU .....c..iii i e 36
2.4.2.6  Unmodulated Carrier MOUE ........cocveiiiiieiecice e see e 36
2.4.3 VDL MOGE 3 TESE SBL ...eeiieiiciiee ettt sttt sttt eesteete e e sreene e beeneeneeees 36
2.4.3.1  Upper Tester (UT) Configuration..........cccccvevieeiieiiiee i ssie e snne e ee e 38
2.4.3.1.1 Upper Data/Management Interface Test Tool (UDMITT) .cccoevviveveieciecieins 38
2.4.3.2  Lower Tester (LT) Configuration.........c.coooiiieiiiieie e e 39
2.4.3.2.1 Lower Data/Management Interface Test Tool (LDMITT) ...ccccccvvvviiveceeneennnnnn, 39
2.4.3.2.2  RE BIIAQE. ...ttt ettt e 40
2.4.3.2.3  Ground Station EMUIAtOr (GSE).........cccuieiiiiiiiiiiiie e 40
2.4.3.2.4  Aircraft Station EMUlator (ASE) ......cccooiiiiiiei et 41
2.4.3.25  ATN Capability ...cooeiviieieiiiie s 41
2.4.3.3  Test Set Peripheral FUNCHIONS..........cciiiiiiiiceees e 42
2.43.3.1  Message GeneratOr/PrOCESSO ........ccuuuiirreriirreieieesiesie st 42
2.4.3.3.1.1 Voice Message Generation and ProCeSSING ........ccceeveeveereeriersinesnrsneaneeneeeseee s 42
2.4.3.3.1.2 Data Message Generation and ProCESSING ........ecvverveveeieiesieerieseseesieseeiesiesneas 43
2.4.3.3.2  MONITOrING FACTITY ...c.veviiciiiiciiii s 43
2.4.3.4  Standard Test Set CONfIQUIAtIONS.........ccceiiviiiiiieiiie e 44
2.4.3.4.1 Standard Test Set Configuration 1 for Class 1B0/1\VVO/Class ID* Equipment...... 44
2.4.3.4.2 Standard Test Set Configuration 2 for Class SLO Equipment ............ccoccoervenene. 45
2.4.3.4.3 Standard Test Set Configuration 3 for Class SU* Equipment............cc.cccceveneee 46
2.4.4  PRYSICAl LaYEr TOSES . ciuiiiieiieiiiiiteesteestee st e st e sr e eteeste e steesteesaeesseesneeasbeenteebeesbeesreesneesneeaneeenes 47
2441  ReCEIVEr TSt PrOCEAUIES .....ecvveiecieeiie st eieeie st te st ste et sttt e ste et e sae e eneenee e 47
24411  Sensitivity (SECLION 2.2.1.2.1) ..o ittt 48
2.4.4.1.2 Adjacent Channel Rejection (Section 2.2.1.2.2) ......ccccccveveeiienieesiinsie e e seee s 49

2.4.4.1.3 Rejection of Signals Within the VHF Aeronautical Communications Band
(SECEION 2.2.1.2.3) ettt 50

2.4.4.1.4 Rejection of Signals Outside the VHF Aeronautical Communications Band
(SECLION 2.2.1.2.4) ..ottt ettt 51
2.4.4.15 Desired Signal Dynamic Range (Section 2.2.1.2.5) .....ccccoceveieiiiininineneneenes 52
2.4.4.1.6 Symbol Rate Capture Range (Section 2.2.1.2.6) ......ccceeveereriniieniieeie e eeenie e 52
2.4.4.1.7 Frequency Capture Range (Section 2.2.1.2.7) ..ccccevveiveeseeseesee e e e ene e 53
2.4.4.1.8 Phase Acceleration (Section 2.2.1.2.8) ......cccceveieiieieieeie e 54



24419 Co-Channel Interference (Section 2.2.1.2.9) ......ccccviiiiiineneieieereee e 55

2.4.4.1.10 Conducted Spurious Emission (Section 2.2.1.2.10) ......cccccvvviveveriveiese e 55
2.4.4.1.11 FM Broadcast Intermodulation (Section 2.2.1.2.11) .....ccocoevvivviininincneieeene 56
2.4.4.1.12 In-Band Intermodulation/Desense (Section 2.2.1.2.12)........cccceeevvrivnininenernenn. 57
2.4.4.2  TranSMItter TeSt PrOCRAUIES. .......ccveiiiieiee ettt 58
2.4.4.2.1 BitRate (SECtioN 2.2.1.3.1).cucciiiiciee ettt 58
2.4.42.2 RF Output POWer (SECtION 2.2.1.3.2) .cueiuiiiiieieiiieii st 59
2.4.4.2.3 RF Power Rise Time (Section 2.2.1.3.3) c.c.cceviieieeiie e sie et see e see e 59
2.4.4.2.4 RF Power Release Time (SeCtion 2.2.1.3.4) c..cccvcveieiieieie e 61
2.4.42.5 Symbol Constellation Error (Section 2.2.1.3.5).....ccccvviiiniiiiiieiiincneneeenn 62
2.4.4.2.6  Spurious Emissions (Section 2.2.1.3.6 and Section 2.2.1.3.9)........cccocvreveinrnenns 62
2.4.4.2.7 Adjacent Channel Power (SeCtion 2.2.1.3.7) .cccvovceeiee i ve e e 64
2.4.42.8 RESERVED......ccocoi ittt 70
24429 Load VSWR Capability — RF Output Power (Section 2.2.1.3.9) ......cceoverrrnnene 70
2.4.4.2.10 Frequency Tolerance (Section 2.2.1.3.10) .....ccccvieiiiiiienee e 71
2.4.4.3  Physical Layer System Level TeSt ProCeAUIES.........cevvviveieri i 72
2.4.43.1 Receive to Transmit Turnaround Time (Section 2.2.1.1.4) ......cceovvvviinvninennene. 72
2.4.4.3.2 Transmit to Receive Turnaround Time (Section 2.2.1.1.5) .....ccooviveiivienninenns 73
2.4.4.3.3  Tuning Time (SeCtion 2.2.1.1.3) ...cccieiiii e 74
2.4.4.3.4  NOUFICAION SEIVICES. .. .cviiiiiie ittt enaesne s 74
2.45  Test for Protocols above PhySICAl LAYEN .........ccoiiiiiieiiiiee e 74
2.4.5.1  Test Set CoONTIGUIALION ......cccveeiiiiiiciic et ee e nee e e 74
2.4.5.2  Test Case Definition and Organization .............cccccveveveiieeiiie s 75
2453 TestGroup 1 -- Link Management Functionality Test.........ccccovvvriereiienieninneeeeenn 76
24531 Test1-1 -- Net Initialization and Dummy Poll Response...........cccocvvevververinnne. 76
2.45.3.2  Link EStabliSNMENT ........c.coviiiiiii s 78
2.45.3.2.1 TeSt1-28 - NELENIIY ...oooiiiiiee e 78
2.45.3.2.2 Test1-2b -- Initial Link Negotiation............ccoccoiiiieiiiiiee e 79
2.4.5.3.2.3 Test 1-2¢ -- Poll/Poll Response and Implicit Link Release ...........cccccvvvveveviennns 81
2.45.3.2.4 Test1-2d -- Radio Identifier Unavailable Test.........ccccovvvviviiierininiie s 82
2.45.3.3 Test1-3 -- Net Entry Request Retransmission and Delayed Net Entry ............. 82
24534 Test1-4 -- Initial Link Negotiation - Exceptional Cases.........cc.cccecververerrennn 84
24535 Test1-5 -- Ground Initiated Addressed Link Parameter Modification.............. 86
2.453.6 Test1-6 -- AIrCraft RECOVEIY.......ccooiiiiiiiiiiiii s 87
24537 Test1-7 -- Recovery for System Configurations that Support Data Link ......... 88
2.45.3.8 Test1-8 -- Recovery for Voice-Only Nets that Support Discrete Addressing .. 89
2.45.3.9 Test1-9 -- Link Release and Handoff.........c.cccooveiiiviiieii i 90
2.45.3.10 Test1-10 -- System Configuration MiSmatch ..........cccccooeviiiiiiiiiniiiie e 91
245311 Test1-11 -- Addressing in 2V2D and 2VID .......cccccooovviieienviniie e 92
2.45.3.12 Test1-12 -- Link HandOfT........cccvoieiiiieece e 93
2.45.3.13 Test 1-13 -- Link AUthentiCation ...........cccooiiiiiiiieie e 93
2.4.5.4 Test Group 2 -- Voice Operation - Normal Conditions............ccccccevvvvivniecieereeseeenn 95
24541 Test2-1 -- Receiver Operating LOGIC.......cccevvevviieieie e s 95
24542 Test2-2 -- Transmitter PTT Operating LOGIC.........ccocvrererierierieiniseniesenee s 96
24543  TESE 2-3 == SEEP-0N .utiiiiiitiiciee ettt bbb nae e 97
24544 TeSt2-4 -- RESERVED ..ottt 98
24545 Test2-5 -- Communications Relay by a Second Aircraft Station...................... 98
2454.6  TeSt2-6 -- BUISt TIMING ...cccoooiiiiiieeie e e 99
24547  Test2-7 == VOICE DEIAY ...ceevvieiiee e 99
2.4.5.4.8 Avionics Radio Voice QUality TeStS......cccccevireeiieiiiieese e 102



2.45.4.8.1 Test2-8 -- Voice Quality Test of the Ground-to-Air Link ..........cccoccoeverrnnnnne. 102

2.4.5.4.8.2 Test2-9 -- Voice Quality Test of the Air-to-Ground Link............c.cccvevvennne. 103
24549 Test2-10 -- Urgent Downlink Request (UDR).........cccoviiieieieiiniiniieneieas 103
245410 Test 2-11 -- VOCoder OULPUL........ceiieiirieie e 105
245411 Test2-12 -- V0OICE SYNNESIS....cciviiiiiiiiie e 105
2455 Test Group 3 -- Voice Operation - Special Timing Conditions ...........c..cccccvevvevinnen, 106
24551 Test3-1 -- Aircraft VDL Mode 3 Timing Maintenance ...........ccccoovvvrerennenns 107
24552 Test3-2 -- Aircraft Validity Window TeSt ........ccccovvvviieiiieiieciee e 108
24553 Test 3-3 -- Receipt/Process of Beacon Information From a Distant Station.... 109
24554 Test3-4 -- Timing State Transition and Air-to-Air Communications............. 110
24555 Test3-5 -- Abnormal Link Initialization ...........ccccooeiiiiiiiniieee e 115
24556 Test3-6 -- Invalid Alternate TimMINgG.......ccccoevieeiieriiinieeieere e e 117
2456 Test Group 4 -- Datad OPEration.........ccccoiiriririeiieiieisisisiesie e 117
2456.1 Test4-1 -- Simultaneous Voice and Data ACCESSES .....ccvevrrvereereeriereereeneeees 117
24.5.6.2 Test4-2 - BUISE TIMING ..ccvvcieeieeiie et ae et e e 118
2.45.6.3 Test4-3 -- Reservation Request Via Random ACCESS .......ccocvvvvevverververiesvene 119
2.45.6.4 Test4-4 -- Reservation Request Via Poll RESPONSE .........cccevveivviiniiiniciiens 120
245.6.5 Test4-5 -- Downlink Data TranSmMiSSION..........ccevoviveiererieeeneeee e e e seees 121
2.45.6.6 Test4-6 -- Uplink Data RECEPLION.......cccveveiicic e 123
2.45.6.7 Test4-7 -- Priority Processing (1) ....cccooeoereriiriirininesieieieeesise s 123
2.45.6.8 Test4-8 -- Priority ProCessing (2) ...cccooeeoeerererieeieieeiene e eeesie e see e 124
24.5.6.9 Test4-9 -- Priority Processing (3) ..cccceeoeerrereeieeieeseeseesineeneeeseeeseeesseesenesenes 125
2.4.5.6.10 Test4-10 -- Broadcast Message ReCeption .........cccccvevveveieevieniieese e 126
2.45.6.11 Test4-11 -- Data Access and Timing States.........ccocevvrieriienenieenene e 126
2.4.5.6.12 Test4-12 -- Preservation of Acknowledged Frames in Downlink Data
Retransmission (for radios implementing frame grouping only)..........c.ccc....... 127
2.45.6.13 Test4-13 -- Radio Identifier TSt ......ccooevviieie i 128
2.45.6.14 Test4-14 -- Net Termination ........ccocooiiiiieiieieie e 129
2.45.7 Test Group 5 -- System Configuration - 3T (If applicable).........ccccvvviveiiiiviieiennns 130
24571 Test5-1 -- V0oice and Data ACCESSES .....cveruvrrreierereeiesieaeesieseeeessesseeseeseennes 130
245.7.2 Test5-2 -- Automated Ground Station Handoff.............ccccoiiiiiiiniinire 131
24.5.7.3 Test5-3 -- Voice Operation Under Abnormal Timing Conditions.................. 132
24574 Test5-4 -- Timing of 3T System Configuration...........ccccccevvviviieveieciecee, 133
2458 Test Group 6 -- System Configuration - 3S ... 134
24581 Test6-1 -- Automatic Selection of Master Ground Stations ...........cc.ccceeeuene. 134
2.45.8.2 Test6-2 -- Timing of 3S System Configuration .............ccccevvviviieevcieiiesene, 135
2459 Test Group 7 -- System Configurations 1V3D and 1V2D .........cccceoevevivninincncnnenn 136
24591 Test7-1 -- Access of Downlink M BUISES .......cc.ovoviieiiiiiiiee e 136
24592 Test7-2a -- Local IDs and Use of Proper Time Slots for Voice Bursts........... 137
24593 Test7-2b -- Use of Proper Time Slots for Data BUrsts...........ccccovoviiinenienns 138
2.45.10 Test Group 8 -- CLNP Subnetwork Interface Test Procedures...........ccccocvveveiernnnees 139
2.4.5.10.1 Point-to-Point Compression Subnetwork TestS..........cccvvvevieevieevine v, 139
2.4.5.10.1.1Test 8-1 -- Subnetwork INitialization............cccooviiiiiiiiiiec s 139
2.4.5.10.1.2Test 8-2 -- ATN Packet COMPIESSION........cceiveieiiiiiirieire e 140
2.4.5.10.1.3Test 8-3 -- CLNP Packet COMPIESSION......c.cceeeerereeienieeeeie e eee e see e 140
2.4.5.10.1.4Test 8-4 -- CLNP Packet DECOMPIeSSING......cccovevverveierieieeriesieseesieseseeseeneas 141
2.4.5.10.1.5Test 8-5 -- COMPreSSiON BYP&ASS.......ccerveieieiriiriinieniesiesieseeesiese e 141
2.4.5.10.1.6 TeSt 8-6 == INAEX IAIE ....cvveveeicieceee e e 141
2.4.5.10.1.7 Test 8-7 -- Compression INitialization ............cccccevievienieeie e, 142
2.4.5.10.2 Multicast Compression SUBNEtWOrK TeSES.......c.ccevveiieieiieece e 142



2.45.10.2.1 Test 8-8 -- Predefined Multicast DeCOMPression ...........cccccevevveereneneerensennn 142

2.45.11 Test Group 9 -- ISO 8208 Subnetwork Interface Test Procedures..........cccocvvvvevenens 143
2.45.11.1 8208 Compressor INItialiZation............ccooeiiiiiini e 145
2.45.11.1.1Test 9-1 -- 8208 Compressor Initialization ..............cccccovevrieiiiinienr e 145
2.4.5.11.2 8208 Compressor Virtual Call SEtUP .......ccevveveeieerie e 145
2.45.11.2.1Test 9-2 -- 8208 Compressor Virtual Call Setup, Ground-Initiated, High-

PIIOTTLY L.ttt bbbttt bbb 146
2.4.5.11.2.2 Test 9-3 -- 8208 Compressor Virtual Call Setup, Aircraft-Initiated, Low-

o o] 1SR 147
2.4.5.11.3 8208 Compressor Data Transfer and Flow Control............cccccvoiiniiniieicinnns 147
2.45.11.3.1Test 9-4 -- 8208 Compressor Data Transfer Bi-Directional Transfer.............. 147
2.4.5.11.3.2 Test 9-5 -- 8208 Compressor Unidirectional Data Transfer with Window

0] LA o] o ST 148
2.45.11.3.3Test 9-6 -- 8208 Compressor Data Transfer Duplicate Suppression ............... 149
2.4.5.11.3.4Test 9-7 -- 8208 Compressor Data Transfer Reject Procedure............ccccuv.e.. 149
2.4.5.11.3.5Test 9-8 -- 8208 Compressor Data Transfer Mbits Segmentation................... 150
2.45.11.3.6 Test 9-9 -- 8208 Compressor Data Transfer Mbits Reassembly...................... 150
2.45.11.3.7Test 9-10 -- 8208 Compressor Data Transfer Reset Initiation Procedure........ 151
2.45.11.3.8Test 9-11 -- 8208 Compressor Data Transfer Reset Responder Procedure ..... 151
2.45.11.3.9Test 9-12 -- 8208 Compressor Data Transfer — Generating a Multiplexed

103 S 152
2.4.5.11.3.10 Test9-13 -- 8208 Compressor Data Transfer-De-Multiplexing................ 152
24511311 Test9-14 -- 8208 Compressor Flow Control Receipt of RECEIVE NOT

READY ..ottt ettt ettt re et tenne e te et nn et nen 153
2.45.11.3.12 Test9-15 -- RESERVED ......ccoooiiiiiiieiccece e 153
2.4.5.11.4 8208 Compressor Virtual Circuit Termination Procedures ...........cccccvvvvevvernenne. 153
2.45.11.4.1Test 9-16 -- 8208 Compressor Ground-Initiated CLEAR Procedure............... 154
2.45.11.5 Channel State Test Procedures—Error Recovery Procedures...........ccocceevereerurnee. 154
2.4.5.11.5.1Test 9-17 -- DCE Call Setup and Clearing States...........cccccevvviveverviieeriesrenne 155
2.4.5.11.5.2Test 9-18 -- ADCE Call Setup and Clearing States............cccereivrivnirienenennns 160
2.45.11.5.3Test 9-19 -- DCE ReStart StAteS.......ccccveieriierieiie sttt 162
2.45.11.54Test 9-20 -- DCE RSBt SALES .....oouvviiieiieiiie e 163
2.45.11.5.5Test 9-21 -- ADCE RESEt SEALES .....covvvieiiiiiieesiee e 165
2.45.11.5.6 Test 9-22 -- ADCE Flow Control Transfer States ..........ccoovvvrivniereriviresennne 166
2.45.11.5.7Test 9-23 -- DCE Flow Control Transfer States ..........ccoccooevirinienienenne e 169
2.4.5.11.5.8TeSt 9-24 -- RESERVED ........cccciiiiiiiieeeeeee e e 171
2.4.5.11.5.9Test 9-25 -- RESERVED .......ccccoiiiiiiieeece e 171
24511510 Test9-26 -- VDL Mode 3 Subnetwork Error Processing for ISO 8208

PACKELS ...t ettt e enes 171

2.45.12 Test Group 10 -- Make-before-Break (MbB) Operation..........c.ccoceeevveiinininenennenn 172
245121 Test10-1 -- MbB Initialization ...........ccooeviiieieiiieee e 172
2.4.5.12.2 Test 10-2 -- Leave EVENE PrOCESSING ....cccveivevieeiiieiiesieeieesieesee e e e see e e 173
2.45.12.3 Test 10-3 -- Subnetwork Packet Processing Using MbB.........c.ccccocvvveviennene. 174

2.4.5.13 Test Group 11 -- RESERVED ......ccccovoiiiiiiici e 175

2.45.14 Test Group 12 -- User NOtTICAtION .......c.cocoiiiiiiiieee e 175
2.45.14.1 Test12-1 -- User NOtITICAtION..........coverieiiiiicirse e 176

2.4.5.15 Test Group 13 -- Basic VVoice-only Radio TeSIS ........cccevveiiiririniieeiecse e 177
2.45.15.1 Test 13-1 — Link Management Functionality Test..........ccccoovriirinienciiennnene 177
24.5.15.1.1 Test13-1a -- Net Initialization and Dummy Poll Response ...........c.cccoe..... 177
2.45.15.1.2 Test 13-1b Aircraft Recovery -- Aircraft RECOVEry........cocovvvvvvvicieviesnnnne. 177

Vi



2451513 Test 13-1c -- System Configuration Mismatch..........c..ccoocvoviiiiiiininnne 178

2.45.15.2 Test 13-2 Voice Operation -- Normal Conditions ..........cccccevvvveveiviieesesinnn 178
2.4.5.15.2.1 Test 13-2a -- Receiver Operating LOgiC .......ccovviririiiiiieeeise e 178
2.4.5.15.2.2 Test 13-2b -- Transmitter PTT Operating LOgIC........cccccevvreererenieieiiere e 178
2.4.5.15.2.3TESt 13-2C - SEEP-0N ..eeeeiiieiciie ettt et e e e nrae e saeeeeeas 178
2.4.5.15.2.4TesSt 13-2d -- RESERVED ........cccoiiiiiiieics e 178
2.4.5.15.2.5 Test 13-2e -- Communications Relay by a Second Aircraft Station.................. 178
2.4.5.15.2.6 Test 13-2f -- BUISt TIMING.....ccceiieeiiieiic e 179
2.4.5.15.2.7Test 13-2g == VOICE DEIAY ..c.veivveiiciiciece e 179
2.4.5.15.2.8 Test 13-2h -- Voice Quality Test of the Ground-to-Air LinK ..........ccccocvvenenns 179
2.4.5.15.2.9 Test 13-2i -- Voice Quality Test of the Air-to-Ground Link.............cccccevrnnne 179
2.4.5.15.2.10 Test 13-2] — VOCOUEr QULPUL........cciviiiiiieeie e se e 179
2.45.152.11 Test 13-2K -- VOICE SYNTNESIS .......coiiveiiiiieiiiieie e 179

2.45.15.3 Test 13-3 Voice Operation -- Special Timing Conditions.............ccccceeevvreeene. 179
2.4.5.15.3.1 Test 13-3a -- Aircraft VDL Mode 3 Timing Maintenance ..............cccoeeevevenee. 179
2.4.5.15.3.2 Test 13-3b -- Aircraft Validity Window TeSt ........cccccovvvivieiiivieececeece e 179
2.4.5.15.3.3Test 13-3c -- Receipt/Process of Beacon Information From a Distant Station 180
2.45.15.3.4Test 13-3d -- Timing State Transition and Air-to-Air Communications......... 180
2.4.5.15.3.5Test 13-3e -- Abnormal Link Initialization.............ccocovevivniniiinineieneiens 180
2.4.5.15.3.6 Test 13-3f -- Invalid Alternate Timing .........cccooviriiinineieeeee e 180

245154 Test 13-4 System Configuration -- 3S for Basic Voice-only Avionics Radio. 180
2.45.15.4.1 Test 13-4a -- Automatic Selection of Master Ground Stations..................... 180
2.4.5.15.4.2 Test 13-4b -- Timing of 3S System Configuration..............cccccvevvevvrvirrerinne. 180

2.45.15.5 Test 13-5— User NOtifiCation .........cccccooiiiiiiiiee e 180

3.0 INSTALLED EQUIPMENT PERFORMANCE .......ccccooiiiiiieenese e 181
3.1 EQUIPMENT INSTAHATION. ...ttt 181
T8 N R oo | o )Y 181
3.1.2  AIICraft ENVIFONIMENT .....oouiiiiiiiiiiieieees ettt 181
3.1.3  DISPlAY VISIDIIITY ..o 181
3.1 4 DYNAIMIC FESPONSE «..euveeuieeeeteentesteeseestesseeseesteaseessesseeseesaeaseasseaseaseessesseesesseaseessesseaseessesseensenes 181

O O T - 1 U] €30 (] (=Tt A o] o SO PRR 181
3.1.6  INAdVErTENt TUINOTT ....ooiii e 181
317 AIICIaft POWEE SOUICE ....ouiiieieieieeeste ettt sttt esee s et sae e e e e e 181

3.2 Installed Equipment Performance REQUITEMENTS .......cccvviieeieeieeiee s e ie et e e e 181
3.2.1  DYNAMIC RESPONSE ....vecvieieeiieiesie ettt ste et e ste et st e s e et e stesta e testeaseesbeste e e e sbeaseeseesreeneesresreensenes 182
3.2.2  INterferenCe EFfECLS . ..ooiiiiee e re e 182

K J0C B o g [T T30 ) =T ST 184
1 TR T8 A o0 1= [ T SRS TRRRI 184
3.3.2  Associated EQUIPMENT OF SYSTEMS ......c.viuiiiiiiiiiiiieiie et 184

K J0C R B =t 1Y/ (o] o 1 o TSR 184

3.4  Test Procedures for Installed Equipment Performance ..........ccccvvcveie e e vee v s 184
B4 L PrOCEAUIES ...ttt bbbttt b bttt b et b e bbbt e et e e n e 184
3.4.1.1  Conformity INSPECTION......ccuiiiiiiiiieiisiet s 184

3.4.1.2  EQUIPMENT FUNCLION .....uiiiiciec et sie ettt ae et nte e snaesne e nne e nnaenes 184

3.4.1.3  EqUipment ACCESSIDIILY ......ccciiiiiiie et 185

3.4.1.4  INterferenCe EFfECES ...ocoi i e 185

3.4.1.5  Power SUPPIY FIUCTUALIONS.......coiiiiiiiee et 185

KB L T - Tot T o] 1 [ o SR 185

vii



I O O A I 7 1 3 1 1 1Y (0] [T 185

4 EQUIPMENT OPERATIONAL PERFORMANCE CHARACTERISTICS.........ccceovvnene. 187
4.1  Operational Performance REQUIFEMENTS. ........coiiiiiieiiiiee e 187
Ot o0 111l 1T o 11 SRS 187
4.1.2  Equipment Operating FUNCHIONS.........cccviiiiicie sttt ene s 187
4.1.3  CommuNiCation CONLIOIS .......cviiiiiie et ne e e 187
4.1.4  CommUNICALIONS DISPIAYS....cueiireiieiie e i see s ae et e sre e sre e sreesneesnaennes 187
4.1.5  System Operational INAICAION .........cccocviiiiiiicciccc e 187
416 Equipment Operating LImitations .........c.ccoiiiiiiiiiiiiieeesese e 187
4.2 Test Procedures for Operational Performance ReQUIrEMENTS ..........ccoocvvvereiiiieieneee e 187
4,21 POWET INPUL ..ottt ettt sttt e e st e e sab e e sb b e e sabe e e bae e snbe e e nbbeenbees 188
4.2.2  EQUIPMENT FUNCHIONAL TESES .....oiiiiiiiiiiiisiiite e 188
O RV o (o0 =T SRR 188
4.2.2.2 DAt LINK TS ...ueiiiitieieiteeie ettt sttt sbe sttt e b eneeneenes 188
4.2.3  CommUNICAtIONS CONTIOIS ... .c.uiiiiiiiieiiisieste ettt 188
424  CommuNICAtIONS DISPIAYS.....c.oiviiiiiiiiiiieie e 188
4.25  System Operational INAICAtION .........ccveiiiiiii i 188
4.2.6  Equipment Operating LimitationS .........c.cooviiiiiiieiiiicie et 188
YT 00T oT=T 6] PSS 189
APPENDICES
F AN ] o1=] T LD AN AN o3 (0] 1)/ 1 A-1
Appendix B VDL Mode 3 MOPS Tests and DO-224B MASPS Requirements
COrrelation MALIICES .......ooiiieieciee ettt st s r et sreene e e e B-1
Appendix C  Functional Partitioning for Separated Equipment ArchiteCture............ccccvcvvvrinerennn. C-1
Appendix D Functional Requirements for the Data/Management Interface........ccccccoevvvvniveieeinennn D-1
D.1 Data/Management INTEITACE .......ccvcviiiiie ettt D-1
D.2 Data/Control Message EXCNANGE..........ccoiiiiriiiiiiiiei et D-1
APPENdIX E AUAIO TESE VECLOIS ....cuviiviciiciisi ettt st sre e be e e saesreennenre s E-1
0 A 1) oo [T oo ISR E-1
E.2  Test Vector for Setting AUIO LEVEIS. .........ooi it E-1
E.2.1 Compressed Test Vector (CTV) DeSCIPLION.......cccccueiieeiiere e e seesee e eeteesae e e nneens E-1
E.2.2 APPIICALIONS ...ttt E-4
EL2.3 SUIMIMAIY ... ittt bbbkt he ek et et e et e e ebe e sbe e sbe e sbbesb b e esbeenbeenbeenneen E-4
E.3  Compressed SHENCE TS VECION ......ccui ettt e e e e be e te e teesanenreens E-4
E.3.1 Compressed Silence Test Vector (CSV) DeSCIPLioN ........cccccvvvveveviiiie i E-4
E.3.2 SUMIMAIY ...t ettt b et b bt e e bt bbbt e s b nbeaneene e E-7

viii



LIST OF FIGURES

Page
Figure 1-1: VDL Mode 3 Protocol Layers Using ATN/OSI NOmMeNCIature..........ccccevvevveveivevese e 3
Figure 1-2a: VDL Mode 3 Functions in Integrated Equipment Architecture (Voice and Data).................. 4
Figure 1-2b: VDL Mode 3 Functions in Integrated Equipment Architecture (Voice Only).......cc.ccccevennnne. 5
Figure 1-3: VDL Mode 3 Functions in Separated Equipment ArchiteCture ..........cccoccveveevieevieeveesiesesnens 6
Figure 2-1: Ground-to-Air Reference Link Voice Quality Measurement.............cccoovevereneeiieneneeneennenn 25
Figure 2-2: Air-to-Ground Reference Link Voice Quality Measurement...........c.cccoevvveveveeeeneseseennens 25
Figure 2-3: Transmitter Reference Test Sequence (One Period of 24 Shown)..........cccocvvevveviniiecie e, 34
Figure 2-4: 1SO 9646 TeSt CONTIGUIATION ......cviiiiiieiiieese e 37
Figure 2-5: Upper Tester Functional BIOCK DIagram ...........ccccvivieiiiiiieii i 38
Figure 2-6: Lower Tester Functional BIOCK Diagram...........ccccvereiieieneneeiese e 39
Figure 2-7: Standard Test Set Configuration 1 - for Class IBO, Class 10, and Class ID* Equipment..... 45
Figure 2-8: Standard Test Set Configuration 2 - for Class SLO EqQuipment ...........cccoccvievivvincceeneenneenn 46
Figure 2-9: Standard Test Set Configuration 3 - for Class SU* EqQUIpMeNt..........cccocvviereieeienene e 47
Figure 2-10: Receiver BER IMEASUIEIMENT ..........oiiiiiiiieieieiise sttt sttt 48
Figure 2-10a: Frequency Modulated VDL MOUE 3 SOUICE .....cceeiveeiieeriee i seesiesie e sieesiee e sneeee e 54
Figure 2-11: Intermodulation IMEaSUIEMENT ............oiieiiiiiiere ettt sre e e 57
Figure 2-12: Output POWEr MEASUIEMENT......cviiviiieiieeteeie sttt see e te e ste e ae e reestestaesaesreeraesresneenee e 59
Figure 2-13: RF Power Rise and Release Time Measurement Also Suitable for Symbol Constellation
(o] ST TP O PO PRPRRURTUPTPRN 60
Figure 2-14: Ramp Up and Beginning of VDL Mode 3 Burst with Synchronization Sequence S,
(Hlustrating RF RISE TIMIE) w..vveiveeiieiieisieeite e ste st stee e e te e te e te e sneesnesee e steesreesraesnaennneas 61
Figure 2-15: Spurious Emissions MEASUIEMENT ..........cc.iiiiieiiiiiie e etienie e ee et st see e ee e 64
Figure 2-15a: Spurious Emissions Measurement Under VSWR Load ..........ccccooveveviviieveseciese e 64
Figure 2-16: First Adjacent Channel Power Measurement..........cccveiveieeiiieiiieiiecie e e e see e see e 65
Figure 2-17: Second, Third, and Fourth Adjacent Channel Power Measurement ............ccccecevveeerenennn. 67
Figure 2-18: Power Measurement Beyond the Fourth Adjacent Channel ..........c..ccccccveviivcicn e, 69
Figure 2-19: Load VSWR Capability ......c.ccceiiiiiiiii sttt nee e 71
Figure 2-20: Frequency ToleranCe TSt SEIUD ........ciiiiiiieieiiiresie e 72
Figure E-1: VDL Mode 3 Receive Signal FIow With CTV ... E-1
Figure E-2: CTV WaVeform (400 HZ) .......ooiie ettt enes E-2
Figure E-3: CTV Frequency Domain View (FULL) ........ccociiiiiiiiieieeee e E-3
Figure E-4: CTV Frequency Domain VIew (ZOOM).......ccccoeiiiiiiiiieiie e e se e seesteesee e sne e eneeenneens E-3
Figure E-5: VDL Mode 3 Receive Signal FIOW USING CSV ......ccooiiiiiiiiiiiee e E-5
Figure E-6: Single Frame (SF-CSV) Frequency DOmMain VIEBW ........cccccvvivevieiiiieie e E-6
Figure E-7: Multiple Frame (MF-CSV) Frequency Domain VIEW........ccccceviviiieeiiieiiie e e esie e sieeninens E-6



LIST OF TABLES

Table 1-1: ReferenCe DOCUMENTS. ......cviiiiieiieeiieie st etee e se et s et ste e s te e esaesaeesa e tessaeeesaesneeseesseeneensens 10
Table 2-1: Equipment Architecture Class for VDL Mode 3 Avionics Radio..........ccccevevviieveivciesieins 14
Table 2-2: Receiver Environmental Test Conditions MatriX .........cocvovervrieeiieiieneee e 28
Table 2-3: Transmitter Environmental Test Conditions MatriX .........ccoocveivereiiviiieienieeiesese e se e 30
Table 2-4: Example of Test Set Configuration Table .........ccocveiiiiiiiieie e 75
Table 2-5: TeSt Group DefiNitiON.......cc.ooiiii et seesaeenee e 76
Table 2-6: Test 1-1 Test Set CONFIGUIALION ........coviiiiiiiccce e 77
Table 2-7a: Test 1-2a Test Set CoNfIQUIatiON ........cccocviiie i e nee e 78
Table 2-7b: Test 1-2b Test Set CONTIGUIALION .........ooiiiiiiieiii s 79
Table 2-7c: Test 1-2¢ Test Set CONfIGUIAtION ..........cocviiiiiiie e 81
Table 2-7d: Test 1-2d Test Set CONFIGUIALION .........cccouiiiiieii e 82
Table 2-8: Test 1-3 Test Set CONFIGUIALION ........oiiiiiriiiiieecs s 83
Table 2-9: Test 1-4 Test Set CONFIQUIALION .........eciiiieeie e sre e sre e e snneas 84
Table 2-10: Test 1-5 Test Set CoNTIQUIAtION .......c.ooieiiiiiieeee e 86
Table 2-11: Test 1-6 Test Set ConfigUuIation ...........cccouiiiiiiiii i 87
Table 2-12: Test 1-7 Test Set CONTIGUIALION .......ocviiieiie e sre e 88
Table 2-13: Test 1-8 Test Set CONTIGUIALION ........ccveiviieiiieiicisie e 89
Table 2-14: Test 1-9 Test Set ConfigUuIation ...........cecoviiiiiiiii i 90
Table 2-14a: Test 1-10 Test Set CONTIGUIALION...........cociiieiiiiie e 91
Table 2-14b: Test 1-11 Test Set CONFIGUIATION .......ocviriiiiiiiieiciiee s 92
Table 2-14c: Test 1-12 Test Set CoNFIQUIALION........cccvi e 93
Table 2-14d: Test 1-13 Test Set CoONfIQUIAtiON .........ooiiieiiiiie e e e 94
Table 2-15: Test 2-1 Test Set ConfigUuIation ...........cocouiiiiiiiii i 95
Table 2-16: Test 2-2 Test Set CONTIGUIALION .......ccviiieie et sre e 96
Table 2-17: Test 2-3 Test Set CONTIGUIALION ........ooviiviieiiieieie e 97
Table 2-18: RESERVED ......ccciiiiiiiiei bbbttt bbbt neens 98
Table 2-19: Test 2-5 Test Set CoONTIGUIATION .........ooiiiiiiiiee e 98
Table 2-20: Test 2-6 Test Set CONTIGUIALION ........ocviiviieiiieiii i 99
Table 2-21: Test 2-7 Test Set Configuration ..........cc.coiiiiiiiiiie e e 100
Table 2-22: Test 2-10 Test Set CONFIGUIALION ........c.oiiiiiiiiiee e 104
Table 2-22a: Test 2-12 Test Set CONTIGUIALION..........coiviiiiieiiiii e 105
Table 2-23: Test 3-1 Test Set CONTIGUIALION .......ccuviiiiiiiic e 107
Table 2-24: Test 3-2 Test Set CONTIGUIALION ......ccoiiiiiiiee e 108
Table 2-25: Test 3-3 Test Set Configuration ...........ccoiiviiiiiie e e 109
Table 2-26: Test 3-4 Test Set CONTIGUIALION .......ccuviiiiieiie e 111
Table 2-27: Test 3-5 Test Set CONTIGUIALION ........ocveiviiiiiieiiiese e 116
Table 2-27a: Test 3-6 Test Set CoNfigUIAtioN.........cccciiiiiiiieiciee e e 117
Table 2-28: Test 4-1 Test Set CoNTIGUIALION .......cooiiiiiiiie et 117



LIST OF TABLES

Table 2-29: Test 4-2 Test Set CoNTIGUIALION .........ooiiiiiiie e 118
Table 2-30: Test 4-3 Test Set CONTIGUIALION ........ooveiviieiiiciiiesie e 119
Table 2-31: Test 4-4 Test Set CONTIGUIALION .......ocvviieiiiiic et 120
Table 2-32: Test 4-5 Test Set CoNTIQUIAtION ........ooviiiiiii e 121
Table 2-33: Test 4-6 Test Set ConfigUIration ..........cccoiiiiiiiiiiiece e e 123
Table 2-34: Test 4-7 Test Set CONTIGUIALION .......ccvviiiiiie e 124
Table 2-35: Test 4-8 Test Set CONTIGUIALION ........ccveiviieiiieiiiise e 124
Table 2-36: Test 4-9 Test Set Configuration ...........ccoiiiiiiiiiie e e 125
Table 2-37: Test 4-10 Test Set CONFIGUIALION ..........oiiiiiiiiiee e 126
Table 2-38: Test 4-11 Test Set CONTIGUIALION .......cooiriiiiiieieisi e 127
Table 2-38a: Test 4-12 Test Set CoNfigUIrAtIoN..........cccocvviiiiiiie e 127
Table 2-38b: Test 4-13 Test Set CoNfigUIation .........cocoiiiiiiiie e 128
Table 2-38c: Test 4-14 Test Set CONTIGUIALION..........coiviiiiieiiiii et 129
Table 2-39: Test 5-1 Test Set CONTIGUIALION .......ccvviieiiieic e 130
Table 2-40: Test 5-2 Test Set CoNTIGUIALION ........coviiiiiie e 131
Table 2-41: Test 5-3 Test Set ConfigUration ..........cccoiiiiiiiiiie e e 133
Table 2-42: Test 5-4 Test Set CONTIGUIALION .......ccuviieiiiiii e 133
Table 2-43: Test 6-1 Test Set CONTIGUIALION ........ooveiiiieiiieiisese e 134
Table 2-44: Test 6-2 Test Set ConfigUIration ..........cccoiiiiiiiiiiie e e 135
Table 2-45: Test 7-1 Test Set CoNTIGUIATION ........coviiiiiiie it 136
Table 2-46a: Test 7-2a Test Set CONFIGUIATION ........oiviiiiiiieieii e 137
Table 2-46b: Test 7-2b Test Set CoNfIGUIALION .......cccuviieeii e 138
Table 2-47: Test 8-1 Test Set CoNTIGUIALION ........ooviiiiiie et 139
Table 2-48: 8208 Compressor SUBNEtWOrk TESt SUMMANY ........cceiveieieiieece e 144
Table 2-49: Test 9-1 Test Set CONTIGUIALION .......ccuviieiiie i 145
Table 2-50: 1SO 8208 and VDL Mode 3 ANI Packet Transactions for Error Recovery Testing............ 155
Table 2-51: Test 10-1 Test Set CONFIGUIALION ........cc.coiiiiiiiicie e 173
Table 2-52: Test 10-2 Test Set CONFIGUIALION ..........oiiiiiiiiieie e 174
Table 2-53: Test 10-3 Test Set CONFIGUIALION ........cooiriiiiiieieisie e 175
Table 2-54: RESERVED ......ccoiiiieeeese ettt sttt st sttt neaneaneas 175
Table 2-55: RESERVED ......ccoiiiiiiieese sttt sttt st st et e s e seasententesaeseeneeneenens 175
Table 2-56: Test 12-1 Test Set CONTIGUIALION ........cooiriiiiiiiieiii e 176
Table 3-1: Example of Interference Protection for GNSS and AMSS ..., 183
Table B-1: Traceability Matrix For Environmental Conditions ............ccoceiiiiiieninene e B-3
Table B-2: Traceability Matrix For Standard Conditions...........cccccevevieiiiiieieiiee e B-16
Table C-1: VDL Mode 3 Functional Partitioning Between the VDR and CMU............cccoevvvievcvnennn. C-2
Table D-1: Data/Control IMESSAQES. .....c..eveiiiiiiitiiteit ettt sttt bbbttt nb b e D-1

Xi



This Page Intentionally Left Blank



11

1.2

PURPOSE AND SCOPE
Introduction

This document contains the minimum operational performance standards (MOPS) and
verification procedures for an aircraft Very High Frequency (VHF) Digital Link (VDL)
Mode 3 transceiver, intended to be used for air-ground (A/G) voice and data
communications. The document is designed so that equipment certified to its standards
will be compatible with the VDL Mode 3 Minimum Aviation System Performance
Standards (MASPS) in RTCA DO-224B.

Compliance with these standards is one means of assuring that VDL Mode 3 equipment
will function satisfactorily under all conditions normally encountered in air traffic control
(ATC) A/G operations and that data formats will be compatible with the Aeronautical
Telecommunications Network (ATN). These standards specify characteristics useful to
designers, manufacturers, installers, and users of the VDL Mode 3 A/G communications
system equipment.

This document is organized in four major technical sections and appendices as follows:

Section 1 describes the purpose and scope.

Section 2 contains minimum performance requirements under both standard and
environmental test conditions with equipment performance verification
procedures.

Section 3 describes installed equipment performance tests.
Section 4 describes operational performance tests.
Appendix A contains a list of acronyms used in this document.

Appendix B contains matrices that cross reference requirements to verification testing
and equipment architecture classes under environmental conditions and for
standard conditions. This appendix is normative in the sense that it
specifically identifies which requirements make up the minimum set for the
standard classes of equipment.

Appendix C defines the assumed functional partitioning of VDL Mode 3 protocol
functions for the separated equipment architecture.

Appendix D provides an example of the Data/Management Interface for the separated
equipment architecture. This example is described at a high level. No
protocol details (e.g., bit definition, data rate, physical layer details, etc.)
for the Data/Management Interface are given.

Appendix E defines test vectors for evaluation of the vocoder audio levels and a silence
test vector for BER testing.

System Overview
The VDL Mode 3 A/G communications system provides functionally simultaneous voice

and data communications between aircraft and ground-based users. The VDL Mode 3
A/G communications system architecture is defined to provide coverage similar to
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