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FOREWORD

This document was prepared by RTCA Special Committee 186 (SC-186) and approved by the RTCA
Program Management Committee (PMC) on December 13, 2011.

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:

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

e Analyzing and recommending solutions to the system technical issues that aviation tc-es as it
continues to pursue increased safety, system capacity and efficiency;

e Developing consensus on the application of pertinent technology to fulfill' user and provider
requirements, including development of Minimum Operational Performance & andards (MOPS)
for electronic systems and equipment that support aviation; and

e Assisting in developing the appropriate technical material upon which positions for the
International Civil Aviation Organization (ICAO) and. the International Telecommunication
Union (ITU) and other appropriate international organizatiar 2.2an be based.

The recommendations of RTCA are often used as the basis for gc er'iment and private sector decisions as
well as the foundation for many Federal Aviation Administiotior: Technical Standard Orders (TSO).

Since RTCA is not an official agency of the United Stai>s G overnment, its recommendations may not be
regarded as statements of official government policy unless so enunciated by the United States
Government organization or agency having. sututery jurisdiction over any matters to which the
recommendations relate.


https://www.stdhive.com/standards/rtca-do-317a-pdf/



https://www.stdhive.com/standards/rtca-do-317a-pdf/

TABLE OF CONTENTS

1 PURPOSE AND SCOPE ...ttt sttt b e ettt sttt eneas 1
I R [0 1 (T [FTox o o OSSP P TSRS PR 1
1.1.1  ReViSIONS 10 PreVIiOUS VEISION .......oiuiiieiiieiieie sttt sttt sttt e st e seesteaneeseesaeeseesaesneeneenee e 2
1.2 SYSTEM OVEIVIEW ....eeiiiieeeie ettt st e te et st e e e st et e e st e s beebe e st e s beeneeteebeeneesaeeteenbeseesneenne e 3
1.2.1  Aircraft SUrveillance APPHCALIONS. .......coi ittt sne e 3
1.2.2  ASA SYSEM FUNCHION......cciiii ettt sttt et et e st et e e sbesreensenbenneens 4
1.3 Operational APPLICALION(S) ... ..veiuiiieeiiieie it seeie st sttt e et ee e estesreeseesneereeseeseeereeneesee e nee e 5
1.3.1  Supported APPIICALIONS. .......cceiiiieisi et be e sre e na e re e s e .5
IR T U1 (0 =0 AN o] o] o 11 o] TSR 7
1.3.3  Application INtegration ........cccccveiiiiiie e sre e see s e aes e e 8
IR ) = o [=To I U ot T o R ST 8
1.5 ASSUMPLIONS .....eiiiiiieie ittt sie sttt ettt se et e et et e s beeta e besbeere e besteessesbeateesaesteaiteneeeaseesestesnseseenreanes 8
151  ASSAP ASSUMPLIONS ...eoiuieiiiiiriieieseeiee e e eieesiesieeeestesseeseeseeeseeseesseeseesesseesseesseess neeeseensesseaseensees 8
152  CDTIASSUMPLIONS ..ovviviiiieie ettt ste et seesre e sae e stesreesaesresrsesbesseees ees eeessestaessessesseessessens 13
1.6 TESEPIOCEUUIES ....ouieeiiieeiie ettt sttt ettt ee et eeseesteeneestesses | terees eessesseesseseeaseeseesaeeseensens 14
1.7 DefiNItiION OF TEIMS....cviiiiciiiee et e bbbttt sttt 15
1.7.1  Select and DeSIgNAte.........cceevuerrreeieieeeee e e e 16
1.8 Additional INFOrMELION. .......cvviiiiiiiieice e e e 16
2 EQUIPMENT PERFORMANCE REQUIREMEN S AND TEST

PROCEDURES ..ottt D2 s ettt sttt et 19
2.1 GeNEral REQUITEIMENTS ......iiuiiiieieiietisie sttt ettt bbb b ettt ettt 19
0 S R N 1 o 1 T 4T SRR 19
2.1.2 Intended FUNCLION ......covvviriiiiiiiis o . TSSOSO PRORPTSRN 19
2.1.3 Federal Communications COMMISTICT FRUIBS .ooueiiiiiiii e 19
A S e (- (0] (<1 o O SO STSORTRPTTOTPPR 19
2.1.5  Operation OF CONIOIS ...ccoiii ettt ettt e e teereeeesteaneeneeneas 19
2.1.6  EFFECES OF TS ...t i ettt bbbttt 19
N O B 1] T T AN U = g o T TSR 20
N B I 1 - 0o} PSR PUPRTR 20
2.1.9  EQUIPMENT CIEUSES . ettt ettt sttt stttk e sttt e sttt e eesbe e s e seesbeeseeseeeteeneenbesneeneenbeaneeneeneas 20
2.2 Airborne Surveillanc* and Separation Assurance Processing (ASSAP)

SUDSYSLEM IREU HIBIMENTS ...ttt bbbttt bttt sttt sne e eneas 21
N R [ 11 (o PR Tod {12 T OO PR UPTUPTUPTP 21
2.2.2  ASSAP input / OULPUL REQUITEMENTS ......eeieiieeie ettt sttt sr e reens 23
R Y F= | | P g ol o o =LY [T TSRS 43
204 ADPP ICALION PrOCESSING ..o.veivietieiiitietc ittt sttt sttt te et e s te e s teste e s e sbeeteesaestesneeaesteaneesrenrs 56
2257 ASSAP MONITOr FUNCEION ..ottt sttt sttt neeeesee e seenes 83
2.2.0  TIS-B/ADS-R SEIVICE STALUS.....c.eeuiiiiitiiiiieieisie sttt sttt bbbt 83
2.3 Cockpit Display of Traffic Information (CDTI) Subsystem Requirements............ccccoceeverveeennnennn. 84

i

© 2011 RTCA, Inc.


https://www.stdhive.com/standards/rtca-do-317a-pdf/

2.3.1  General CDTI REQUITEMENES ....eoiuiiiiiiieeieeiie e sieesteesieeste e teesteesneesseeste s e e e eteesbeesteesreesneesneesneesnes 84

F T [ 01 =T o 7 o= L SRS 87
2.3.3  Display Design — GENEIAL .........ccviiiiiiiiie e be et s re e e e anns 90
2.3.4  DiSPlay EIBMENTS ..ottt bbbttt 91
2.3.5  INTOrMAtion EIEMENTS. ....c.iiiiiiiiie ettt s sbe e e 102
2.3.6  Display DeSign — OTNET........ccuoiiiiiiiiieieeee bttt 109
2.3.7 Inputs and Controls — GENEIAl ...........ccoueiiiiiiiiiiiie e nre e e 112
2.3.8  Flight DECK INTEGIatiON .....cveuviiieiiiiiitciteseeeie ettt 114
2.3.9  Application-Specific REQUITEMENTS .........c.cciiiiieie e see e ae e be e e reenre e 112
2.3.10 ACCeSSIDIlItYy OF CONLIOIS. .....c.eiiiiiiiiiiiiiieeee e s 119
FZ0 T8t R o] [ TP URUR R . 120
2.4 Equipment Performance—Environmental Conditions............cccooevriininineneisin e o .. 121
2.4.1  Environmental TeSt CONAITIONS .........cceeiiiiiiiiiiiee e e ) e 121
2.5 ASSAP EQUIPMENE TESE PrOCEAUIES .......oiviiiiiieiieiisiisiesieee et eesesie e e e s 124
2.5.1 Definition of Standard Conditions of TeSt.........cccceviiiiiiiiiiee et . NPT 124
2.5.2 Verification of ASSAP Input/Output Requirements (82.2.2) ......ccoovvveeiivinns e v 125
2.5.3  Verification of Surveillance Processing (82.2.3) ......cccovvvvvvievennitn el - 143
2.5.4  Verification of Application Processing (82.2.4) .......cccuerreriiienineiii s et 154
2.5.5 Verification of ASSAP Monitor FUNCLION (82.2.5) ...cvcieiiiice e 190
2.5.6  Verification of TIS-B/ADS-R Service Status (82.2.6) ..... crce v 190
2.5.7 Description of Test Scenarios Used as ASSAP Test SHMCIUS .....ooviiiie i 191
2.5.8 Description of Test Scenarios Used as ITP TeSt St UlUc c.vevvieiieieiice e 201
2.5.9 Description of Polar Test Scenarios..........cc..cc... e TR 214
2.6 CDTI EQUIPMENT TESE PrOCRAUIES .....cueiitiiieeieieee e ettt 216
2.6.1 Definition of Terms and Conditions OF TERL.......cccuoiiiiiieiiieeere e 217
2.6.2  CDTI TESE PrOCRAUIES. ...c.viieieeiiteiiieeet c5 e it ettesteste et ste e e e e stesteesaesteaseestesseeseestesteaseesansseenseneens 240
2.6.3  CDTI TESE SELUD ..vvvteveietesieieee s 20t et ettt st ettt ettt e s et et s be st et e e e b e e resbeneebe e eneanis 259
3  INSTALLED EQUIPMENT PERFUOTRIMANCE ...t 265
3.1 Installed Equipment Performeaince REQUITEMENTS ........eeviiiiieriesieeiie et eneas 265
T8 R Y ot TY | o1 1) Y2 SRS 265
TN O AN 1 (o - 1 O = YT 0] 4T ST SRPRPRSSTN 265
T8 I T 1T o] F= | VA T [ o1 SR PSSRSSTN 265
3.1 4 DYNAMIC ENVIFOITIENT ..oiiiiiieiiie ettt ettt ene e e sae et e stesneeeesaeeneenteneens 265
3. L5 AU FrUCHION ...t bbb bttt st 265
TN I I [ 01 =T T (=) BRI (= od SRR PRRSSTN 265
317 IRAAVEIICNT TUIMOTT ..ot ettt st ens 266
TN I O | L= g o (= o DT (= 1< SRR 266
309 L AL O SUMACE IMAD ...ttt sttt et e e ta e e s be e st e stesteesaesaesteenaenrens 266
2.2 'nstalled Equipment Performance REQUITEMENTS .........couiiiiieiiiieie et 266
3.3 CONAITIONS OF TOST.. vttt ettt b bbbt nb e ne e 266
3.3.1  SATELY PrECAULIONS. ... .ecueiie ettt sttt sttt e st e et e e s teeneentesbeemeentesteeneesaeeneeneeneeas 266
ii

© 2011 RTCA, Inc.


https://www.stdhive.com/standards/rtca-do-317a-pdf/

TR T 0111 o] 11 OSSPSR 267

TR N T = 0 \V T (o]0 1] o | OSSR 267
3.3.4  Adjustment Of EQUIPIMENT........ociieiiiiec sttt e s e snaesn e e naeeneeereenree e 267
335 WAIM-UD PEITOA. ......iitiiiteieeee sttt b et b bttt 267
3.4 Test Procedures for Installed EQuipment PErfOrmManCe........ccceovveieeieeie s e see e 267
341 GrouNd TeSE PrOCRAUIES. ......eeieitiiieriesieeie st st ete e se et e ste st et e sbe et e aesteeseetesseeseestesseeeesaeeseensensens 267
3.4.2  FlIgNt TSt PrOCEAUIES .....eeiieiieeie ettt s te e te e te e s re e saeesaaesnaesreeenaeeneeeneeenee e e 268
4 MEMBERSHIP- ...ttt ettt ettt et et et ne et nean 271
APPENDIX A ACRONYMS AND DEFINITIONS OF TERMS........ccooiiiiiieieneei A-1
Rt o (0] 011 01 PSR SR A-1
A.2 DefiNitioNS OF TEIMS ....oiiiii ettt s srresrbeereesne e s hee et een eeees A-5
APPENDIX B TCAS/ASA SYSTEM RELATIONSHIP ....ocooiiiiiiiieiieseseee et B-1

APPENDIX C EXAMPLE FUNCTIONAL ARCHITECTURE FOR
AIRBORNE SURVEILLANCE AND SEPARATION ASSURANCE

PROCESSING (ASSAP) ..ottt sse e e beseesessesesnessessesseseeneenes C-1
(O R [ 11 7T (1 [ o O T ST PSPR C-1
C.2 ASSUMPLIONS ....c.eiiiiiiiitiiteseeieeeie ettt e C-1
C.3 SUIVEIIIANCE PrOCESSING ....veiveiieiieeiieesie e s seeseesee st e eestesieeesbeesteesteesaeesneesnaesreeanaeaneeeneeeneeees C-2
C.3.1 Track Generation and MainNtENANCE ...........cciuieiieeiiihe e e ettt et re e be e be e re e C-3
C.3.2 Intra-Source TIS-B to TIS-B Correlation (L090ES an.' UAT
IMPIEMENTALIONS) ...eviiiiec et e et e s sr e e sre e s e e sreesteesraeanaeenneeee e e C-24
C.3.3  INtEr-SoUrCE COITEIALION ....c.uiiiiiiiiii ettt st e be e be e ste e sbeesae e saresaeesnnas C-28
C.3.4 Best Source Selection .............cccceeeuennens T NPT OO TP PP P PRUPOUPT C-48
C.3.5  Track TEIrMINALION ...ccveiieeie ettt ettt e e be e be e sbe e sbeesbeesteesreesneas C-48
C.3.6 Common Time Track Extrapolatin. . Traffic State File Generation ...........ccccccevevvvviieeinenne. C-49
C.4 Application Processing................... RS C-49
C.5 SIMUIALION RESUILS ...t ettt ettt ettt sbe et e e seeene et e C-50
APPENDIXD EXAMPLE VALIDATION ALGORITHM FOR TRACK
UPDATING ..o f et i ettt ettt ettt b et et e et e st e Rt et e st et et et e s ereereebe e s D-1
APPENDIX E  VELOCI 7Y VALIDATION ..ottt E-1
N =T ot S (01U oSSR E-1
O N )Y [ A (1o - o o SRS E-1
E.3 SIMUIBLION DVEIVIBW ..ottt bbbttt bbb E-2
O Y oo Lo o AN o (T o OSSR E-2
E5 VAlidaron AlGOItNmS........coviieie ettt re e E-3
F.6 Sneed Difference ThreSNOI..........cooiiiiieie e e E-4
E. 1 PerfOrmanCe RESUILS. ........oiiiiiiiiieiieiee sttt b bbb E-5
E.8 SeNSIIVILY RESUILS ..ottt seeene e e E-7
i

© 2011 RTCA, Inc.


https://www.stdhive.com/standards/rtca-do-317a-pdf/

[ B O 0 [od (U1 o] F- TR E-8

APPENDIX F ITP DESIGN CONSIDERATIONS ......cciiiiieiet e F-1
O T ot (o | (01U o SR F-1
F.2 ITP Profile View Implementation CONSIAerations ...........ccccueiiiieieiiieeie s F-2
F.2.1  Traffic Information FOrmats - Data TagS........ccocveeeirreieee e F-2
F.2.2  ITP-PV DiSPlay RANGE ....ccveiiii ittt sttt sttt teena e b sne e ne e F-3
F.2.3  Additional display CONSIAEIALIONS.........ccuiiiiieiiieeie et nee e F-3
F.3 Communication IMPIICALIONS .........cciiiiii ettt sre e e Fa
F.3.1 Use of downlink pre-formatted free teXt MESSAgES. .. .. covereiierrreeiereseeee e s see e see e seeseee e F-4
F.3.2  Use of uplink pre-formatted free teXt MESSAGES. ....ccviveieiiriieecie st -6
APPENDIX G TCAS/ADS-B DISPLAY SYMBOL INTEGRATION .....ccooviiiees e ..G-1
(€30 R [ 11 T [ o o o SOOI e G-1
G.2 Use of Current TCAS SYMDBOIOY ....ccuviveiiiiiiiieiiiii e et G-1
G.2.1 For ADS-B and TIS-B non-directional traffic without alerts ... e, G-1
G.2.2 For TCAS-0NlY TraffiC .......coooiiiiieiiisieseee e D A A G-1
LI R N 1= )Y 1 11 oo ] R S S G-2
G.4 Distinguishing Traffic Based 0N SOUICE .......c..ooueiiiiiiiieieiee s et ettt G-2
G.5 Distinguishing Traffic Tracked bBY TCAS .......ooi i e re e G-2
G.6 Use of Selected and Designated Symbol Variations DUring /AIEMS . o.....ccvevevviveresesieie e G-2
G.7 Proximate / Nearby AIrborne TraffiC ... e G-2
G.7.1 Determination of Nearby Airborne TraffiC........... oot G-2
G.7.2  Proximate Traffic SYMBOIOGY......c.coiiiiiiiiiiiiiis e e G-3
G.7.3 Display of Proximate Traffic DUring TAS and RAS ........ccooiiiiiiiiiiieseeees e G-3
APPENDIX H SERVICE STATUS INDICAT'ONFOR TIS-B AND ADS-R.......cccoceivviririinienns H-1
[ TR = - Yol (o (10 o ST H-1
H.2 1090ES and UAT TIS-B/ADS-R Sei ‘1ce Status Message ApPProach.........ccccoceevvoeiieeicniiieeree H-1
H.3 Previous UAT APPIOACH ... ...cccci ettt sttt te et et e s re e e sbeaneesbesteanaeseenns H-2
H.4 VDLA4 TIS-B Service StatusMest .ge APPrOACH .....eoiiiiiie et H-2
H.5 GENEIAI ISSUES ... e e ettt et bbbttt bbbttt H-3
H.5.1  BOUNGAIY AWEAIENES  ..c.uiiiieieiteeiie st eteeteestesteeseeteseeaseestesseaseeseeaseessesseaseesseseeaseensesseaneensesseaneeseeses H-3
H.5.2 TCAS EQUIPPCT AL Craft ...ttt H-4
[ TSI B e T =11 o S SR P H-4
H.5.4 Combir.d T1S-B/ADS-R SEIVICE STALUS ......coiiiiiriiiiiiieieiee st H-4
H.5.5 Nuisai.ce ctatus Changes Near BOUNCAIIES «......cveviieieeieieeiiesie e eeesie et see st eneenes H-4
H.5.6  Ir:ternational HarmONIZAtION ..........coiiiiiiiiiiie bbb H-4
H.6 DISpta  CONCEPL EXAMPIE....ceeiieee ettt sttt seeees H-5
H.o Liitat ons of APPrOACH ...c.vocviiecece et H-5
F8 LJ90ES TIS-B/ADS-R Service Status Management MESSAJE. .......cvevrvrererrerreieesesesie e H-5
1.9 UAT TIS-B/ADS-R Service Status Management MESSAJE ........ccuevververrereeriesieseesesieereesiesreeeense s H-6
[ TR T T TSt o = o R H-7
iv

© 2011 RTCA, Inc.


https://www.stdhive.com/standards/rtca-do-317a-pdf/

[ IR T T L Y oL ] [ ) S H-7

H.9.3  Address QUAITIET ........iiiiiee ittt st re e e e ntesre et e tesneeseeneas H-7
H.9.4  AIrCraft 24-DIit AQAIESS ......ooiuiieeie ittt sb ettt see e H-7
H.10 VDLA4 TIS-B Service Status Management MESSAgE............ererieiririrenienieieeeese e H-7
APPENDIX I ASSAP TEST SCENARIO GENERATION .....ccociiiiiiiieee e I-1
0 U 0T PSPPSR PP I-1
A N 11 0T o] [0 3L ST SST I-1
.21 ADS-B AVIONICS ...ttt bbb bbbt bbbt .2
12,2 IS B ottt r R Rttt et n e R e Ee ettt e e et enennenrnenen] . 1-2
[.2.3  ADS R bbbttt bttt e ettt nne s -
.24 T O AS ettt R ettt R e Rt Re et et et e neeneene e e nta e neen] N B
1.3 Data GENEIatioN PrOCESS ......ccueiveieieiiriiiiisiesie ettt bbb sne e n e nie sl s I-5
APPENDIXJ SYSTEM INTERFACE BOUNDARIES AND LATENCY

ALLOCATION ..ottt st  VPPTRRR J-1
J.L INEFOTUCTION ..ttt bbb e b fa et ettt e enes J-1
J.1.1  Latency Definitions. ......cccoiiiiioiiiieee e se s s et J-1
J.2 SYSEM INTEITACES ...c.viivieie ettt see L S e steste e bestesreebesreereeaenre e J-2
J2.1  INerface Al ... ettt nne s J-2
J.2.2  INEEITACE A2 ..o et e J-2
J2.3  Interface A3 ... A . O SRS J-2
J2.4  INEEITACE A ... e bbbttt J-3
J25  INEEITACE AD .. e ettt ae e J-3
J2.8  INEEITACE BlL....oiiiiiiiee bbb bbbttt bbb J-3
O A 101 (=T - Uot T = TS J-3
J.2.8  Interface B3........ccocooiiiiiiiire e D s e J-3
J2.9 Interface€ D ...cooevvivieee i S A TR J-4
J.2.10  INEEITACE B bbbttt J-4
B R 101 (=T o - Lot PSS J-4
J.2.12  INEEITACE G .o e bbbttt J-4
J.3 Decomposition of ASA 'Sy ter, Latency COMPONENTS .......cceierrrreeieieeeeeesieeeeseesreeree e seeenee e seeas J-8
J.3.1  Application of L~tencyy Decomposition to ASA MOPS Latency

REGUITEMENTS & .t ettt sttt e e et e st e e s e st e e te e s b e s beebe e st e s beaseebesteaneesaesreeneenrenreas J-9

J.3.2  Proposed Allocation of ASA MOPS Total Latency Requirements .........cccceeceereveeeereneseeeenn J-11
J.4 Traceahilit; beroreen ASA MOPS and SPR/INTEROP Latency Requirements...........cccoccevevennene J-12
APPENDIX K. RESERVED ..ottt sttt st K-1
APF=NC! L REQUIREMENTS FOR FUNCTIONAL CLASSES OF ASA

AVIONICS BY APPLICATION ..ttt ettt e snta e L-1
AFPENDIX M TIME OF APPLICABILITY IN EXISTING LINK MOPS ... M-1
/0 1 g oo 13 Tod o] PSS M-1

%

© 2011 RTCA, Inc.


https://www.stdhive.com/standards/rtca-do-317a-pdf/

M.2 DO-260B / ED-102A Transmit Time of Applicability (TTOA) ..o M-1

M.2.1 DO-260B / ED-102A UNSYNChroNized CaSe .........cooeiieiiiiiiienieiieieeesisie st M-1
M.2.2 DO-260B / ED-102A SYNChroNiZed CaSE ........cccueiieerieiieiieeieesieeseeseeseesreesnnessaesneesnneeneeeseee e M-2
M.3 DO-282B Transmit Time of Applicability (TTOA)......ccceiiiiriiereiereee s M-5
M.3.1 DO-282B Non-Precision UTC Coupled CaSE ........cccvurriiiiieieeiie e seeseesee e see e enee e M-5
M.3.2 DO-282B Precision UTC COUPIEA CaSE........couiuiriirieieiisiisie ettt M-5
M.3.3 DO-282B NON-COUPIEA CASE ....veeiveeiieeiie e ecie ettt re et be et e be e sre e sreesneesneennes M-5
M.4 ED-108A Data AQE ([A) ... cveeeueeuieiiriinierteiteiee ettt sttt b bbb M-8
APPENDIX N BIBLIOGRAPHY ..ottt ...N-1
APPENDIX O BASIC SURFACE SITUATION AWARENESS IN ASA

SYSTEM MOPS ...ttt ettt nesne e snesnennennane Caanid . 0O-1
(@ 200 [ 11 T [ o ST ST 0-1
0.2 DESIGN ASSUIANCE ... .eeuveveeteesiesteaseetesteetestesteestestesseessestesssesesteassessesseasaestesseessessesssess nresssessesseassessens 0-1
L@ 20 R @11 4 ) oo TP Tt TS 0-1
0.2.2 TIAFFIC 1ottt es e et ettt O-1
0.3 Operational concept — CSPA (closely spaced parallel approach) ..........loociieee e 0-2
0.4 Application INtEGIALION .........ccccveiiiiiiece e se L S estesteaeestesteesesaesreenaeseens 0-3
0.5 Display pixel reSOIULION .........cccooiiiiiiiiieeiese e e ettt e ns 0-3
(@ I B TT=Tot 1T - 1| ST SRS 0-4
0.6.1 Directionality Data ACCUIaCY .......ccccererveeerennennn. TR . O PSPPI 0-4
0.6.2 Directionality Display ReSOIULION.........c.cceiiiiiiiiece i 0-5
(O T A I 1] 1103 Oy O O TR P TR UPRTPPOT 0-5
O.7.1  OWNSNIP TALENCY ..vviieeieiie sttt sttt ettt e st e e s e s reste e st e s besneestesteaneesaesreensesrens 0-5
(O - ol - (=] T Y PSSP 0-5
APPENDIX P RESERVED ... ettt ettt e ae e st e e snaeennre s P-1
APPENDIX Q APPLICATIONS B'TETRATION. ..ottt Q-1
L@ 5 R 1o o o[4TSR S Q-1
Q.2 When both airborne and SJUF.r applications are implemented ..........c.cccoovvvveveieeiene s Q-1
Q.2.1 When SURF applic-tiorn s active and ownship iS 0N ground...........ccoceeeeirneeienieneeneneeee e Q-1
Q.2.2 When SURF Anpiicauon is active and ownship iS airborne.........ccocvvveeeve e Q-2
Q.2.3 AIRB @nd ITP @0 CALIONS ......ccuiiiieieieieeie ettt sttt et sre e e saesneeseesaeereeneenneas Q-3
Q.2.4 AIRB anu /SA applications outside the Surface VOIUME.........ccceveviiieie i Q-4
Q.25 AIRR.an'' VSA applications inside the Surface VOIUME..........ccooeiiiiiiiiiee e Q-6
Q.3 When only virborne applications are implemented (SURF is not implemented)..........c.ccccceveviennnne. Q-7
Q.31 -~ Wien AIRB application IS @CHIVE ........eeiiiiiieeie ettt eneas Q-7
Q2.2 AIKRB, ITP and VSA appliCatioNS........cccoeiiiieiiii sttt st sne s Q-7
~PPCADIXR REQUIREMENT TRACEABILITY FOR AIRB, SURF, VSA

AND ITP APPLICATIONS ..ottt st R-1
00 [0 (o [UTox (o o PSP SR P VT PRPOPSOPRURRPRR R-1

vi

© 2011 RTCA, Inc.


https://www.stdhive.com/standards/rtca-do-317a-pdf/

R.2 Requirement and assumption traceability between AIRB SPR (DO-319/ED-
164) and Basic Airborne Situation Awareness (AIRB) ASA MOPS (DO-
BLTATED-L194) ..ottt ettt n Rt Rttt n R Rt et neene e R-1

R.3 Requirement and assumption traceability between SURF SPR (DO-322/ED-
165) and Basic Surface Situation Awareness (SURF) ASA MOPS (DO-

SLTATED-L94) ...ttt ettt R R bttt n ettt sttt neans R-15
R.4 Requirement and assumption traceability between VSA SPR (DO-314/ED-160)

and Visual Separation on Approach (VSA) ASA MOPS (DO-317A/ED-194) ........cccccoevievnennnnne R-32
R.5 Requirement and assumption traceability between ITP SPR (DO-312/ED-159)

and In-Trail Procedure (ITP) ASA MOPS (DO-317A/ED-194)......ccccoviiiiiiiiieie e R-46
APPENDIX S OCEANIC IN-TRAIL PROCEDURE (ITP) APPLICATION

SAMPLE ALGORITHMS ..ottt sttt ettt ens S-1
S.1 INEFOTUCTION ..t bbbt bbbt b bbb ettt b s S-1
S.2 TP PAIaMELEIS ...ttt etttk b e s e b e bt bt e bt e ke et e e nb e e ebeesbeeennesnne e S-1
S R I I o TS - T ot ST S-2
S.2.2  Ownship Ahead or BENiNd STAUS ........c.cooviiiiiiice e S-5
S.2.3  Rate of Change Of ITP DISTANCE .......ccciiiiiieiiiie et S-5
S.3 Algorithms for ADS-B Derived ITP Parameters .........cccevieevieeiieiiesie e e esieesieesteesteesteesenessnessne e S-5
S.4 Algorithm Modifications for Operations in Polar REQIONS...........cccveiiiiiniieieeesee e S-12

vii

© 2011 RTCA, Inc.



LIST OF FIGURES

Figure 1-1 Overview 0f ASA AIChItECIUIE.......cviiiiie e
Figure 2-1 Subsystems for ASA System Receive Participant ..........c.cccccoveveveieevevie s
Figure 2-2 Summary of ASSAP Input / Output INterfaces .........ccccvvvveveivceve s
Figure 2-3 Example Surveillance Processing ArchiteCture ...........ccoocevvvveeve s
Figure 2-4 Example Application Processing ArchiteCtUre...........cccvvvveveieeeie s
Figure 2-5 Similar TraCk Criteria..........cvciiiiiiiiieiie sttt re e saesne s
Figure 2-6 ITP Distance for Converging Intersecting TraCksS........cccocevvrveieveseerene e
Figure 2-7 ITP Distance for Diverging Intersecting Tracks ........c.cccocevviveievesiieccse e
Figure 2-8 ITP Distance for 1dentical TraCK..........cccccovviiiieii i
Figure 2-9 ITP Distance for Parallel TraCKS .........ccccveiiiiiiieie it
Figure 2-10 ITP Distance for Converging Intersecting Tracks.........c.cccovvevvevieiiveresieseesese e
Figure 2-11 Ahead or Behind for Converging Intersecting Tracks .........ccccccvvvevveveviiiiecnesecie e
Figure 2-12 Ahead or Behind for Diverging Intersecting TrackS.........ccccceveveiiveveviisieesese e
Figure 2-13 Ahead or Behind for Intersecting TraCks ........cccocveviiiiiieii i
Figure 2-14 Basic Directional Traffic Symbol (EXample)........cccccovvieviiiieiciecccc e
Figure 2-15 Basic Non-directional Traffic Symbol (Example) ........cccoceevveveiiiiieiiiieieccccece e
Figure 2-16 Directional and Non-directional On-ground Traffic Symbols (Example) ...................
Figure 2-17 Directional and Non-directional Basic Ground vehicle Symbols (Example)...............
Figure 2-18 Directional and Non-directional Proximate Traffic Symbols (Example)....................
Figure 2-19 Directional and Non-directional Designated Traffic Symbols (Example)....................
Figure 2-20 Directional TCAS TA Symbols (EXamMPIES) ......ccccveiiiieiiiiiiese et
Figure 2-21 Directional TCAS RA Symbols (EXamples).......cccccvviieiiiiiiieie e
Figure 2-22 TraJeCtOry SELHL ......ocvciiie ettt sttt tesbeerae b nre s
FIQUIE 2-23 TraJECIONY SELHZ .....oiiiieie ettt sttt st et e ta et e s beeraesaesne s
FIgure 2-24 TraJeCtOry SELHI ..ottt sttt et e te et e sbeeraesaesre s
Figure 2-25 Main FIows Of Trajectory SEt#4........ccoe i
FIQUIE 2-26 TrajECIONY SELHD ...ttt st e bt e e et e beereeaenre s
Figure 2-27 1TP TrajeCctorieS SUMMAIY .......ccccveiuiiiiieiieiteseesiesteseesiesteeeestesteeseesresraeaesressaensessesnes
Figure 2-28 SCENAO ITP-1 ...c.oiiiiice ettt st e bt e s beeraeaenae s
FIgure 2-29 SCENAMO ITP-2 ...ttt st e e et e e et e s reeraebenre s
Figure 2-30 SCENANIO ITP-3 .....ooiiiicie ettt a e be e et e sbeereebenae s
Figure 2-31 SCENAIO ITP-4 .....ooiieee ettt sttt e re et e s reereetenre s
Figure 2-32 SCENAIO ITP-5 ..ottt e s reeraeaenae s
Figure 2-33 SCENAMO ITP-6 ......cciiieie ettt a et re et e reeraebenre s
FIQUre 2-34 SCENANIO ITP-7 ..ottt et e et et ra et e s beeraebenre s
Figure 2-35 SCENAIO ITP-8 ......oiiiieie ettt b et e st e s beeraeaenae s
Figure 2-36 SCENAIO ITP-9 ......iiiice et e bt reeraebenae s
Figure 2-37 SCENArio ITP-10 .....ccociiieie ettt sa et e st e s reeraeaenne s
Figure 2-38 North Pole Scenario where Ownship is the aircraft in the rectangle.............ccccceenene.
Figure 2-39 South Pole Scenario where Ownship is the aircraft in the rectangle.............ccccceene.
Figure 2-40 FUNCLIONAL TESE SBIUD ...cviivieieie ittt sttt et sre e naesaeane s
Figure B-1 Systems Relationship Between CDTI & TCAS ......ccoovieie i
Figure C-1 Block Diagram of the Surveillance Processing FUNCLION .........c.cccovveveviiiicnc i

Figure C-2 Block Diagram of the Track Generation and Maintenance Function for 1090ES

IMPIeMENtAtioNS OF ASSAP .....ooii e

Figure C-3 Estimated Maximum Horizontal and Vertical Distances Between Two Reported

0 0] o - TR

© 2011 RTCA, Inc.



Figure C-4 Block Diagram of the Track Generation and Maintenance Function for UAT

IMPIEMENLALIONS OF ASSAP ..ot sreeae s C-21
Figure C-5 Block Diagram of the Track Generation and Maintenance Function for VDL4

IMPIEMENLAtIONS OF ASSAP ..o s be e reeae s C-23
Figure C-6 Block Diagram of the Ownship Shadow Detection FUNCLION............ccccecvvevieivieeiienie e, C-29
Figure C-7 Concept for Horizontal Shadow Detection WINdOW ............cccceviviiviiieni v, C-31
Figure C-8 Concept for Vertical Shadow Detection WiNdOw ............ccceveviiiiiccic i, C-32
Figure C-9 Block Diagram of the TCAS to ADS-B/ADS-R/TIS-B Correlation Function.................... C-34
Figure C-10 TCAS Range, Bearing, and Altitude to Local ENU Conversion...........c.ccceeevevvesivesiveene. C-35
Figure C-11 Dynamic TCAS Correlation Window — Horizontal Core.........cccccvevvevivevnevinevee e, C-38
Figure C-12 Dynamic TCAS Correlation Window — Points Representing the Horizontal Core........... C-39
Figure C-13 Dynamic TCAS Correlation Window — Horizontal Buffer..........ccccocevviviiiiiic v, C-40
Figure C-14 Dynamic TCAS Correlation Window — Points Representing the Horizontal

BUTTEI/WWINTOW. ...ttt C-42
Figure C-15 Block Diagram of the TIS-B to ADS-B/ADS-R Correlation Function.........c.ccccecceevvennee. C-44
Figure C-16 Block Diagram of the Application Processing FUNCLION ..........cccocveveeieeve v, C-49
Figure E-1 Speed Validation AIGOrthm .........cviiiiiiiic e e E-4
Figure E-2 Percent of Ground Reports Validated for Each TracK.........ccccccevvveiiiiiivieiciicce e E-6
Figure E-3 Percent of Airborne Reports Validated for Each TracK.........cccccooveviiviiiin v E-6
Figure F-1 Example of combined plan view and profile diSplay.........cccccooevieiiiiie i F-7
Figure J-1 ASA System LatenCy DIagraM.........cccceiieiiieeiieeieeieeseeseeseeseesaessae e eae e e steesreesreessesssnesens J-2
Figure J-2 End-End LatenCy DIAQIaM .......cccveiiiiiiiiie e ee et ste e st e st e et stre e enae e ste e steesteestaenneeneees J-6
Figure J-3 Decomposition of ASA System Latency COMPONENES.......ccceviveiieieriiensieesnesee e e see e J-8
Figure M-1 DO-260B / ED-102A Unsynchronized Case for Transmit Time Of Applicability

QLI 72 TSSO M-3
Figure M-2 DO-260B / ED-102A Synchronized Case for Transmit Time Of Applicability

QLI 72 SO PSPPRPT M-4
Figure M-3 DO-282B Non-Precision UTC Coupled Case for Transmit Time of Applicability

QLI 72 TSRS M-6
Figure M-4 DO-282B Precision UTC Coupled Case for Transmit Time of Applicability (TTOA) ...... M-7
Figure Q-1 Surface Volume (SV) Around the Airport When Ownship Is On Ground .............cccccveneee. Q-2
Figure Q-2 Surface Volume (SV) Around the Airport When Ownship Is Airborne..........cccccevvevvennene Q-3
Figure Q-3 AIRB and ITP APPHCALIONS ........ccceeiieiciec ettt ae e e ee e nne e e Q-4
Figure Q-4 AIRB and VSA APPHICALIONS ......cccuveiiiiciec s nne e e Q-5
Figure Q-5 VSA and SUIface VOIUME .......ccuiiececece e s Q-6
Figure Q-6 AIRB With SURF NOt INStalled...........cciviiiiiiiiicc e e Q-7
Figure Q-7 AIRB, ITP and VSA with Surf Not Installed ............ccccoviii i Q-8
Figure S-1 Similar Track AIFCIaft TYPES ..ocve i sre e e sre e reesreenees S-1
Figure S-1 ITP Distance for Converging Intersecting Tracks .........ccccovevieiiiievieevie s S-2
Figure S-2 ITP Distance for Diverging INtersecting TraCKS ........ccccviveiveiieiieeseesee e e e see e eee e S-3
Figure S-3 ITP Distance for [dentical TraCK.........c.ccucieiiierieiiic st S-3
Figure S-4 ITP Distance for Parallel TrackS.........ccccocviiieiiiii et S-4
Figure S-5 ITP Distance for Intersecting Tracks with Aircraft on Opposite Sides of the Common

2o PSSRSO S-4

iX

© 2011 RTCA, Inc.



LIST OF TABLES

Table 1-1 ASA System MOPS Application Harmonization............c.cccevveieiiiiciine e 5
Table 2-1 APPLICAION CIASSES .....cviiviiierieiteee ettt st e st e s e et e besta et e sbeeteenbesreeneene e 21
Table 2-2 Acceptable Minimum Combinations of NACv and Groundspeed to Support Traffic

Directionality Based on Track for Slowly Moving TraffiC.........ccccoeeeiiiiiiiiiicccece e 34
Table 2-3 Summary of acceptable means for velocity qualification.............ccccceeeviiviienii e, 47
Table 2-4 Traffic Application Specific Requirements SUMMArY.........ccccooveveieiieiese e 58
Table 2-5 Ownship Application Specific Requirements SUMMArY ..........cccocvvviieveneeiiese e 61
Table 2-6 ENVIronmMeNtal TEST GrOUPS......cveiiiieiiiisieecie sttt sttt sttt sre et sra e e sreenes 122
Table 2-7 ENVIronmMeNntal TEST GrOUPS......cvoiiiieiiitiieesie ettt sttt et te st be e sbesre e e sreenes 123
Table 2-8 Scenarios Generated from TrajeCtory SEtH#L.......cccviveiiiiiiiieiece e 194
Table 2-9 Scenarios Generated by TrajeCtory SEtH2 .......ccvcveiieiiieiiii e 195
Table 2-10 Scenarios Generated from TrajeCtory SEtH#3........covvviiieiiiiiee e 197
Table 2-11 Scenario Generated from TrajeCtory SEtH#4 .......c.covviiiieiiie e 198
Table 2-12 Scenarios Generated by Trajectory SE#5 ..o 200
Table 2-13 Scenarios Generated by ITP TrajeCtOries ......vcveieieeiiesi st 213
Table 2-14 Ownship and Traffic’s initial state information for the North Pole Scenario......................... 214
Table 2-15 Ownship and Traffic’s initial state information for the South Pole Scenario............c............ 216
Table 2-16 FUNCLIONAL TESES. ... .eviieiiitiitiite ittt st b e e 220
Table C-1A Navigation Accuracy Categories for Position (NACpP) (Version 1) ......cccccvvvevevvivevennene C-6
Table C-1B Geometric Vertical Accuracy (GVA) (VErSION 2) .....ccveiiiviiieiicecie e C-7
Table C-2 Navigation Accuracy Categories for VeloCity (NACV) ... ieiecie i C-7
Table C-3 Optimal Scalar Values for Mode S TCAS Correlation With Operational Data................... C-37
Table C-4 Optimal Scalar Values for Mode S TCAS Correlation With Nearly Worst Case

SYNTNESIZEA DALA ... .cveiieiieiticie ettt saesbe et besre s e e e C-37
Table C-5 Optimal Length Scalar for the Dynamic TCAS Correlation Window............ccccceevveivevenen. C-39
Table C-6 1090ES ASSAP TESt SCENAMOS .....cververieririiriisiesieiesieiesie sttt bbb b neenes C-51
Table C-7 1090ES Track MaintenanCe METIICS.......ccuuviiiiririeieisise st C-51
Table C-8 1090ES TCAS COrTelation METFICS .....cveveriiiiieiieiieieieese s C-53
Table C-9 1090ES Ownship Shadow Detection and Optional ADS-B/R to TIS-B Correlation

IVIBETICS ...ttt bbb bbbt b bbb bRt b b bt b C-54
Table C-10 1090ES TIS-B to TIS-B Correlation MELFICS .......cccoveririeininiieniesieeesese e C-55
Table C-11 UAT ASSAP TESE SCENAIIOS ....ccueiveiiiieriiiisiisiesieieieie sttt C-56
Table C-12 UAT Track Maintenance IMELIICS .........cviiiiiierieieieisise e s C-56
Table C-13 UAT TCAS Correlation IMELIICS.........coveiriiiiieiieieieisese e s C-58
Table C-14 UAT Ownship Shadow Detection and Optional ADS-B/R to TIS-B Correlation

IVIBETICS ...ttt bbb bbbt b bbbt R bbbt C-59
Table C-15 UAT TIS-B t0 TIS-B COrrelation MEtriCS.......ccuiiiirieieieisi e C-60
Table E-1 Field Data SOUICES ......c.ciiiiiiiiiieiieieieie sttt sttt bbbttt E-5
Table E-2 Sensitivity of Ground Performance to Speed Calculation Time Window ...........cccccveevevvennane. E-7
Table E-3 Sensitivity of Ground Performance to Speed Calculation Time Window ...........cccccecevevvennane. E-7
Table E-4 Sensitivity of Ground Performance to M of N Criteria..........ccoccevvvveieii i E-8
Table E-5 Sensitivity of Airborne Performance to M of N Criteria .......c.cccovcvvveveiie i E-8
Table F-1 DOWNIINK IMESSAQES ......veiviiiieiiitecie ettt sttt ste et ste sttt e te e e e stesbeesaesbesreenaesbesreensentenneens F-4
Table F-2 UPIINK MESSAQES .....ccveevieiiiieee ettt ta et te st et e st e e te e besbeenaebesreeneetesreens F-6
Table H-1 TIS-B/ADS-R SEIVICE STALUS .....ccverviiiiiiiiiiiiiiiesiesie sttt e H-2
Table H-2 TIS-B/ADS-R SEIVICE STALUS ......c.eiviiiiiiiiiiiiiiiesie ettt H-3

X

© 2011 RTCA, Inc.



Table H-3 CDTI Display Concept EXAmMPIE .......cccvv it H-5

Table H-4 1090 TIS-B/ADS-R Airborne Service Status MESSAQE .......ccvvevverveiiireieeieesieeseesieesneesenesenes H-6
Table H-5 32 Bt SECHION ....eiiiiieecee ettt st et e st bt e sbesreenee e H-7
Table H-6 VDLA4 TIS-B Service Status IMESSAJE .......cccveeiieiiieriieeiieseesieesiesteesteesteestessreesneesnessneesnsesneens H-7
Table I-1 File Format for Ownship, ADS, and TIS-B REPOMS......c.ccccveveiiiiii e 1-6
Table -2 File FOrmat for TCAS REPOITS.......uiicvieieecieeieeseeseesieseeste e eesteesre e sreesreesneesnaesnaeenaeeeeesree e I-7
Table J-1 Allocation 0of ASA TOtal LAENCY ....ccueiviieeieciee et nneas J-11
Table J-2 Latency Requirements Summary from RTCA/EUROCAE SPR/INTEROP Documents........ J-12
Table J-3 Latency Requirements Traceability ...........ccooveiiiiiiii e J-13
Table O-1 Relationship of HDOP to the resulting 95% horizontal position accuracy (HFOM) and

N X o TSRS 0-10
Table O-2 AHDOP for All-in-View Receiver (5 deg) versus Removal of Lowest Elevation

T 10=] ST PRPR 0O-12
Table O-3 AHDOP for All-in-View Receiver (5 deg) versus Removal of Two Lowest Elevation

SAEEITITES ...ttt n ettt e rens O-14
Table O-4 RMP Probability Calculation SUMMAIY ..........ccccviiieiiiieiicie st 0-16
Table O-5 Criteria for identifying GPS as the traffic position source for a 1090 MHz ADS B link......0-18

Xi

© 2011 RTCA, Inc.



This Page Intentionally Left Blank



11

PURPOSE AND SCOPE

Introduction

This document contains Minimum Operational Performance Standards (MOPS) for the
Aircraft Surveillance Applications (ASA) System. These standards specify system
characteristics that should be useful to designers, manufacturers, installers and users of
the equipment.

These MOPS for the ASA System contain requirements for processing, control and
display of traffic and Ownship information for use by the flight crew in performing
airborne applications.

Compliance with these standards is recommended as one means of assuring that the
equipment will perform its intended function(s) satisfactorily under all conditions
normally encountered in routine aeronautical operation. Any regulatory application of
this document is the sole responsibility of appropriate governmental agencies.

Section 1 of this document provides information needed to understand the rationale for
equipment characteristics and requirements stated in the remaining sections. It describes
typical equipment operations and operation goals, as envisioned by the members of
RTCA Special Committee 186 (SC-186) and EUROCAE Working Group 51 (WG-51),
and establishes the basis for the standards stated in Sections 2 through 3. Definitions and
assumptions essential to proper understanding of this document are also provided in this
section.

Section 2 contains the Minimum Performance Standards for the equipment. These
standards specify the required performance under standard environmental conditions.
Also included are recommended bench test procedures necessary to demonstrate
equipment compliance with the stated minimum requirements.

Section 3 describes the performance required of installed equipment. Tests for the
installed equipment are included when performance cannot be adequately determined
through bench testing.

This document considers functional requirements consisting of: airborne surveillance and
separation assurance processing (ASSAP), and cockpit display of traffic information
(CDTI) as described in the Aircraft Surveillance Applications (ASA) Minimum Aviation
System Performance Standards (MASPS), RTCA Document DO-289, and in the Safety,
Performance and Interoperability Requirements documents for the four applications
approved by RTCA SC-186 and EUROCAE WG-51, ATSA-AIRB (DO-319/EUROCAE
DOCUMENT ED-164), ATSA-VSA (D0O-314/ED-160), ATSA-ITP (DO-312/ED-159)
and ATSA-SURF (DO-322/ED-165). Operational performance standards for functions or
components that exceed the stated minimum requirements are identified as optional
features.

The word “function” as used in this document includes all components and units
necessary for the system to properly perform as intended. The functional requirements
are allocated so that most input and output between the ASA system and the aircraft
interacts with the ASSAP functional block. Functions that display data to the flight crew
or accept input from the flight crew are allocated to the CDTI functional block. ASSAP
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