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e The organization’s recommendations are often used as the basis for government and private sector
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“Proprietary Disclaimer”

This publication makes references to written material or systems that are protected by copyrights
and/or patents. RTCA offers no opinion on the validity of the proprietary claims of the specified
holder(s) of copyrights and/or patents. Neither does RTCA endorse or warrant the product of specific
manufacturers or holders of copyrights and/or patents. RTCA has no economic stake in the use of
any proprietary product.”



This Page Intentionally Left Blank



Table of Contents

1 PURPOSE AND SCOPE .....coiiiiiiitse sttt e sttt be et e te e saenaaseasaenessestenseeenes 1
00 O |1 1o T [T T o SRR 1
1.2 SYSIEM OVEIVIEW ....eeuviiieeiie ettt ettt et e te s e st et e s e st e ete e besse et e s beeaeesbeeteesbesbeaseebesseeseesbeeseesreereentenres 1
1.2.1  Aircraft Surveillance APPLICALIONS .......ccviieiiiice et sre s 1
1.2.2 ASA SYSEEM FUNCLION. ...ttt ettt nn e 2
1.3 Operational APPICATION(S) ... cveeiirririiteriert et 2
1.3.1  SUPPOIted APPIICALIONS. .......cuiiiiitiiiiite ettt n e 2
1.3.1.1 The Interval Management (IM) APPIICALION .........cooiiiiiriiice s 3
13111  IM Speed INFOrMAtiON ......cooiiiieie ettt sre et renre s 4
1.3.1.1.2  IM TUMN INFOPMALION ....cuiiiiiiiiiite e bbbttt 5
1.3.1.1.3  FOIECASE WINA ...t bbbttt ettt st et nes 5
1.3.1.1.4  IFPIProcessing for OWNSNIP .....co.oiiiiiiiiicc ettt st sre s 5
1.3.1.1.5  IFPI Processing for Designated TraffiC............ccoviiriiiiiiiiiiiii e 5
1.3.1.1.6 LY O =T T o o OSSPSR 6
1.3.2  FULUIE APPIICALIONS. ...ttt b ettt bt b 6
IR TR Y o o] o= Ui To g I 41 (=To =LA o] USROS 6
I O [ =TT (=T 0T o Tox o o OSSOSO 6
L5 ASSUMPLIONS ...c.tiitietiite sttt sttt ettt e st e st e e st e s beete e besbeese e beeaeesbesteesbesbeeseebesaeeseesbeeneesreateetenres 6
151 ASSAP ASSUMPLIONS ....ecvieiiiiteeteiite it ite e te s e te e steste e beste e e e teestestesteesbesbeessesbesaeeeesteeseesbesteesteseeas 6
1.5.1.1 Intended Flight Path Information (IFPI) ASSUMPLIONS........cccoviiiiiiiiieieeee s 7
1.5.1.2 IM Limitations t0 Procedure DESIGN .........c.couiiiiriiiiiieiieeee st 7
1.5.1.3  FOrecast Wind ASSUMPLIONS. ..ottt sttt b e nn e 8
1.5.1.4  Calibrated AIISPEEA........ciiiiiiiiiiite ittt bbbttt 9
I R TS A (000 U =SOSR 9
1.7 DefiNItION OF TEIMS....ciiiiiieiee ettt sttt s e neebesaesbenaeneneeneas 10
171 SeleCt And DESIGNALE .....ccviiviiti ettt ettt ettt e sbe e te e be s ae e b e s beereesbeetsenbesreenreneeans 10
1.7.2  Uses of Key Words for Requirements and Recommendations.............ccccoeevvivevieiecienesecenesnnan, 10
1.8 Additional INFOrMEION.......ccieiiii e st sb e te et esteereeaesreeneenne e 11
2 EQUIPMENT PERFORMANCE REQUIREMENTS ... 13
2.1 General REGUITEMENTS.........ciuiiieiie ittt ettt ettt te et sbe e e s besae e st e s beesbesbesteesbesbeeteenbesreenresre e 13
0 St AN 1 Vo 1 T 4TSS 13
P2 I 1 =T o (<o B g Tod o] S PS 13
2.1.3 Federal Communications ComMmIsSiON RUIES ..........cccccviieiiiiieiiiicie e 13
P O T (T o (0] (=Tt A o] o SR 13
2.1.5  Operation OF CONIOIS .......ooeie ittt st sre s e see e eneesee e 13
0 T = & T £ o I OSSR 13
N N B 1] T LY ] = o o 3SR 13
N R T - 1 (= 003 OO P O PSP URTUPPP 14
2.1.9  EQUIPMENT CIASSES ......eiuitiitiitiite ittt ettt sttt bbbttt bbbt 14
2.2 Airborne Surveillance and Separation Assurance Processing (ASSAP)

SUDSYSTEM REGUITEMENTS ...ttt bttt ettt 15



A A 111 (0 o (U111 [ NP PPPTTURRR 15

2.2.2 ASSAP INPUL / OULIPUL ...ttt bbbttt et nb e 15
2.2.2.1  IMUINPUL /T OULPUL ...ttt ettt b e e 16
2.2.21.1  ASSAP INPUt FrOm ADS-B ... 16
2.2.2.1.2  ASSAP INPULTIOM TCAS ...t s be et be e eneesre e 16
2.2.2.1.3  ASSAP INput from OWNSHIP....c.oiieiiiiiie e s 16
2.2.2.1.3.1 Navigation Database INFOrMation ...........ccceiiiiiiiiniiieiee s 17
2.2.2.1.4  ASSAP INPULFIOM CDTl...oiiiiiiii ettt st re e nre e 18
2.2.2.1.5  ASSAP OULPUL E0 CDT L ..uiiiiiiiiiiiiiieiete ettt 18
2.2.2.1.6  ASSAP AUral REQUITEMENTS ....c.viveiieiiiiiiiisiesiesie ettt 20
2.2.3  SUIVEITANCE PTOCESSING ...ttt ettt 20
2.2.3.1 Source Level Track Generation and MainteNaNCE ...........cceovriririnirenieieeeeeese s 20
2.2.3. 1.1 TraCK INTIALION. ....cuiiiiiticticie ettt e 20
N A I - To) QS (0] o[- SR 20
2.2.3.1.3  TraCK MaINTENANCE. ......cciitiriiiieieie ettt ettt ettt sttt bt enes 20
2.2.3.1.3.1 Report Validity ChECKS.........c.ciiiiiiiiiieieiess s 20
2.2.3.1.3.2 Additional Velocity Quality MONITOIING........ccccuriiiiiieieisisie s 21
2.2.3.1.3.3 Duplicate Address Processing for UAT and VDL4 SYStEMS........ccccvererviieeresieeiieseeienienenas 21
2,2.3.1.3.4 Duplicate Address Processing for 1090 MHZ SYStEMS..........ccocerieriieienieiiiennseese e see e 21
2.2.3.1.3.5 Additional Validation of Traffic Position with TCAS Data ..........ccccevcvrerviniiniinienene e 21
2.2.3.2  INtEr-SOUICE COTEIALION .....cviiviiiieieie e ettt enes 21
2.2.3.3  BeSt SOUICE SEIBCTION......cuiiiitiiiiie e bbbttt enes 21
2.2.3.4  TraCK TeIMINATION ....c.eiiiiiiie ettt ettt ettt se bt enes 21
2.2.3.5 Common Time of Track Extrapolation and Traffic State File Generation..............cc.ccvcerervennne. 22
2.2.4  Interval Management (IM).......oo i 22
2.2.4.1 Application Qualification Requirements SUMMATY .........ccccouiiiiiinineneiee s 22
2.2.4.2  Ownship ReqUIrEMENTS TOr IIM......ouiiiiiiei s 24
2.2.4.3  Traffic RequIrements TOr IIM ........coiiiiiiiiic e et st s re e e 25
2.2.4.3.1  Validation of IM Traffic Position with TCAS Data (TCAS Validation)............ccccceeevenenenn. 27
2.2.4.3.2  Validation of IM Traffic VEIOCITY .......c.cooiiiiic e 28
A S 1V T 1= U o o OSSPSR 28
2.2.4.4.1  IM Application INFOrmation STATUS ...........ccceierieriiiiieieese s 29
2.2.4.4.2  \WAYPOINT SEQUEICE. .....euiitiiiteeeieteeie ettt e ettt ettt b b e ettt et st b e n e 30
2.2.4.42.1 Final Approach Spacing ClEAIANCE..........ccciviiririiirieieieee st 33
N N N 1Y/ N1 T o [ 1 SO SRS 35
2.2.4.42.3 Default Planned Termination POINT...........cooiiiiiiiiieieieees e 36
2.2.4.4.3  HOMZONTAI PALN ..ot 38
2.24.4.4  AIrSPEEd Profile ..o e e e 39
2.2.4.45  VErtiCal PrOfil.....c.ooiiiiice e e 40
2.24.4.6  PrediCted WING.........cooieie ettt et beste e e sbeen e e nbenneennenne e 41
2.2.4.47  PrediCted TEMPEIATUIE .......oiviitiieie ettt bbbt 41
2.2.4.48  Measured SPacing INEIVal..........cccoveiiiiiiiiei s 42
2.2.4.4.8.1 Measured Spacing Interval — Time-Dased.........ccocooiriiiiiini s 42
224482 Measured Spacing Interval — DiStanCce-DaSsed ............cccevverieriiniiniieneeeee s 43
22449  Predicted Spacing INTEIVAl ..o 44
2.2.4.49.1 Predicted Spacing Interval — Time-Dased...........c.cccoriiiiiiiie 44
224492 Predicted Spacing Interval — DisStance-based ..o 45
2.2.4.4.10 Default Assigned Spacing Goal for Maintain CUIrent.............cocvvereieieiinine s 46



2245 IM Speed CalCUIAtIONS .......cuiiieieiee ettt re et neeneenee e 46

22451 IMAINTAIN SEAGE ....voveeviiiiiiteie ettt bbb bbb b e 48
2.2.4.5.1.1 Maintain Stage — TIME-DASEA. ........cceiririeiiiiiiere s 48
2.2.4.5.1.2 Maintain Stage — DiStance-Dased...........ccoeiiiiiiiiiiece s 49
2.24.5.2  ACHIEVE SEAGE ...viiieiiiiiece ettt re et be e nr e re e 50
22453  IM Speed LIimitiNG .....cccoiiiieiiiiie sttt et be et et re e nne e 51
2.245.4  IM Speed Conformance Monitoring STatUS .........ccccveieiiierieniiie et 52
2.2.4.6  IM TUIN CAICUIALIONS ...ttt ettt bbbttt 57
2.2.4.6.1  IM Turn Point Bearing/DIStANCE...........ccuiiriririerieieieiee s 58
2.24.6.2 Distance t0 the IM TUIN POINT........cociiiiiiiie e st nee e 58
2.2.4.7 Horizontal Path Conformance Monitoring STatUS ...........coviiiiiirineieieeees s 58
2.2.4.8  FASIDIIITY ...oveeeeecee s 60
2.2.4.8.1  Feasibility ChECK StAtUS........c.cciiieiiiiiiie sttt re e e 60
2.2.4.8.2  IM Turn Point CalCulation STALUS .........cccciiirerieiieieieieesesie s 61
2.2.4.9 Recalculation Based 0N SENSEAd WINAS .........ccoviiiirierieieieisese e 62
2.2.4.10 Planned Termination Point MONItOriNg StatUS..........cccoveiiiieiiiiiie e 63
2.2.4.11 The Termination of ASSAP CalCUIAtIONS .........ccveiiiiieieiiie e 63
2.2.5  ASSAP MONITOr FUNCLION.....cuiiiiiiiiie ettt ettt sre s e stesneeneenee e 63
2.2.6  TIS-B Service Status (UAT, 1090ES, VDLA) ......ccoceiiieieieiececte et 63
2.2.7  ASA SYSIEIM LAIBNCY ..ueiiiiiiiitie sttt iiet sttt s et e st s e sr e e e e e et e e e snbe e e ssaeessteesnbaeesnbaeenseeens 63
2.3 Cockpit Display of Traffic Information (CDTI) Subsystem RequUIirements...........ccccccevvevveveseenenenn, 64
2.3.1  General CDTI REQUITEMENTS ......ccviiiiiiciiite ittt te et e ettt e st s teste e besbeereenbesreeneenee e 64
2.3.2  INEEITACES. ...etiie et R b e bt e et E et b et e s 66
2.3.2.1 CDTI LatenCy REQUITEMENTS. .....ccueiveierieiieieitietesiesie ettt s et nn e enes 66
2.3.2.2 Time of Applicability of Traffic State Vector (SV) Data...........ccccuvvrereieieiininiesne e 66
2.3.2.3  CDTIHINPUL FIOM ASSAP ..ottt sttt eete et sresne st e eenes 66
2.3.2.4  OUtpUt FrOmM CDTIT0 ASSAP ...ttt sa e e enes 66
2.3.3  Display DeSigN — GENEIAL ........ccceciiiiiiciiie ettt be e besbeere e te s reenresre e 67
2.3.4  DISPlay EIBMENES ....oviciieiiecie ettt sttt b e b e be et e sbeere et saeenrere e 68
2.3.5  INFOrmMAation EIBMENTS......c.ooiiiiieieie e ettt enes 70
2.3.5.1 Display of IM Information Elements per CDTI State.........cccccevviiiiveiicie e 70
2.35.1.1  Awaiting Clearance ENtry STALE .........cccoiiiiiiiieieieeees e 70
2.3.5.1.2  EVAIUGLE STALE......ceeiiieeie sttt sttt ettt e bt re e aenreeneere e 71
2.35.13 o To U1 (IS L PRSP PRURROPRTN 72
2.3.5. 1.4 SUSPENA STALE ......eeuiiiitiitiete sttt bbbttt 73
2.35. 1.5  TErmMINALE STALE ....c.eciitiiiieteieiite ettt ettt st e b et e s e et e n et st ne e e enes 74
2.3.5.2  IM Application INFOrMEtiON .........ccoiiiiiiiiii it re e e 75
2.3.5.21  Assigned SPacing GOal (ASG).......coiiiiiiiiiiieie et re s 75
2.3.5.2.2  AChIEVE-DY POINt....c.oiiicc et s be e b e e 75
2.3.5.2.3  INTEICEPE POINT ..ottt bbbttt 76
2.3.5.2.4  Planned Termination POINL...........c.coiiiiioiiieee et nne e 76
2.3.5.25  Co-located IM SPeCial POINTS.........ccueiiiiiiiiiieiieieieiee e 76
2.3.5.3  IM Calculated INfOrmation...........cccoviieiiiiiie e sre e sne e 76
2.3.5.3.1  Progress INICALON .........couiiiiiiiiie ettt ettt esteete e e sreeneenaeareeneenee e 76
2.3.5.3.2  Horizontal Path Conformance Monitoring Status Indication..............ccocooeiiiniiieniiienenenn 78
2.3.5.3.3  IM Speed INTOIMALION ......cc.eiiiiiie ettt ee e enee e 79
2.3.5.3.4  Feasibility Check Status INAICAION. .........ccciiiiirieiiieiees s 80
23535 IM TUMN INTOMMALION ....eiie et nne e 80



2.3.5.3.6  ASA Application Status INdICALION ..........ccoiiiiiiieicie s 80

2.3.5.3.7  IM Traffic Application Capability ... 80
2.3.5.4  Ownship’s Waypoint SEQUEIICE. ........ueviiriiieirirreeie s seesre e e sre e nre e ennenne e 81
2.3.6  INPULS AN CONTIOIS ...ttt ettt 81
2.3.6.1 Awaiting ClearanCe ENtrY STALE ........ccoiiiiiie ittt ne e 81
2.3.6.1.1  IM Application INfOrmation...........cccociiiiiii i 82
2.3.6.1.2  Traffic IdeNtifICALION .......cciiiiiieiece e 84
2.3.6.1.3  ASSIgNed SPACING GOl ........cccoouiiiiiiiiiic e 85
2.3.6.1.4  Achieve-DY POINE (ABP) ....oooiieieeie s 85
2.3.6.1.5  INTEICEPL POINT......cuiiiiiiiitiitee ettt 85
2.3.6.1.6  Planned Termination POINL...........ccooiiiiioiiiiee ettt nee e 85
2.3.6.1.7  Ownship’s Intended Flight Path Information (IFPI)...........cccooiiiiiiiiniecc e 86
2.3.6.1.8  Designated Traffic’s Intended Flight Path Information (IFPI) ..o 86
2.3.6.1.9  FOrECASE WING .....eiviiiiiiiiiiie ettt ettt bbb 87
2.3.6.1.10 Transition from Awaiting Clearance Entry State to Evaluate State..........c...cccoeveviiivenennnn, 87
2.3.6.2  EVAIUALE SEALE......cviieiieiiieiiite et ettt ettt e nes 87
2.3.6.2.1  Transition from Evaluate State to Awaiting Clearance Entry State.............ccoovevniieneiennenn 88
2.3.6.2.2  Transition from Evaluate State t0 EXECULE SEAtE.........ccccververiiiiereieeie e 88
2.3.6.2.3  Transition from Evaluate State to Terminate State ...........ccoevviveriviireie v 88
2.3.6.3  EXECULE STALE ... .coiuiiiiieit ettt ettt b e bt bt e s bt e s ab e st b e e b e e b e e nbe e ebe e e sneeneenre e 89
2.3.6.3.1  Transition from Execute State t0 SUSPEN StAte .........ccccvevieiiiiicieiece e 89
2.3.6.3.2  Transition from Execute State to Terminate State ..........ccocvvveviinieieieneiesse s 89
2.3.6.4  SUSPENU STALE ....cuviiieeiie ettt ettt et st et e et e s beese e besae e e e s beeaeesbeeteesbesbeereebesreenrere e 89
2.3.6.4.1  Transition from the Suspend State to the Evaluate State ............cccocvevevivrience v 90
2.3.6.4.2  Transition from the Suspend State to the Terminate State...........ccocvevevivrierieniierene e, 90
P T W 1 1L ] L SR 90
2.3.6.86  DECIUITEIING ... ettt b bbbttt b bbb 91
2.3.6.7  IM Speed INFOIMALION .......ccviiiiciicti ettt st be et s be e be e sbesreenresre e 91
2.3.6.8 Application and Designate Traffic Control for IM..........c.ccccoiiiiiiiic e, 91
2.3.7  Flight DeCK INtEGIAtiON .......cccviiiiiiiitiie sttt st sttt be st e besbeereesresreenresne e 92
2.3.8  ACCESSIDIlItY OF CONIOIS......cciiiiciii ittt sbe et e e b s re e e e 92
2 TS o ] o ST 92
3 TEST PROCEDURES ...ttt e st e et e e st e e s bae e anb e e s ntae e snbaeeteeens 93
3.1 Equipment Performance—Environmental CONAItiONS.........c.cccciveiiiiiieeie i 93
3.2 ASSAP EQUIPMENT TESE PrOCEAUIES .....c.veuveiieiieiiiiiete sttt 93
3.2.1 Definition of Standard Conditions Of TESL.........ccccveiiieiiieii e 93
3.2.1.1 Validation of the “MOPS Aircraft and Control Model” ..........ccceiiiiiiiiiiiii e 93
3.2.2  Verification of ASSAP INput / OULPUL (82.2.2) ....eeevirieiiiieiiiieiiiee e 97
3.2.2.1  Verification of IM Input / OULPUL (82.2.2.1) ....ooueeeiiie ettt 97
3.2.21.1  Verification of ASSAP Input from ADS-B (82.2.2.1.1) ....ccciiiiiiiiie et 97
3.2.21.2  Verification of ASSAP Input from TCAS (82.2.2.1.2)...cceeiiiieiiceee et 97
3.2.21.3  Verification of ASSAP Input from Ownship (82.2.2.1.3) ..ccveeeieiiee e 97
3.2.2.1.3.1 Verification of Navigation Database Information (82.2.2.1.3.1) .....ccooevviviiniiriinenenieieeenns 97
3.2.2.1.4  Verification of ASSAP Input from CDTI (82.2.2.1.4)...c.cccuiiiiiiiiieieeeee e 97
3.2.2.1.5  Verification of ASSAP Output t0 CDTI (82.2.2.1.5)..c.ccviiiiiiniiieieieeeeee s 97

iv



3.2.2.1.6  Verification of ASSAP Aural Requirements (82.2.2.1.6) .......ccoovvrerereieiiiiiniiese e 97

3.2.3  Verification of Surveillance Processing (82.2.3) .......covoverieiriiiiiirisie e 97
3.2.3.1 Verification of Source Level Track Generation and Maintenance (82.2.3.1) ......cccccocvvvrvervennne. 97
3.2.3.1.1  Verification of Track INitiation (82.2.3.1.1) ...cccereiieieiiiiiserese s 97
3.2.3.1.2  Verification of Track Storage (82.2.3.1.2) ....cceureiieireiiieisesese et 97
3.2.3.1.3  Verification of Track Maintenance (82.2.3.1.3)....ccccoeiriiiiiiriie e 98
3.2.3.1.3.1 Verification of Report Validity Checks (82.2.3.1.3.1) ...ccccvviiiiriiiiiieieisise e 98
3.2.3.1.3.2 Verification of Additional Velocity Quality Monitoring (82.2.3.1.3.2)......cccccceeveeveirerrenne. 98
3.2.3.1.3.3 Verification of Duplicate Address Processing for UAT and VDL4 Systems

S 00 0 T ) OSSPSR 98
3.2.3.1.3.4 Verification of Duplicate Address Processing for 1090 MHz Systems (§2.2.3.1.3.4) .......... 98
3.2.3.1.3.5 Verification of Additional Validation of Traffic Position with TCAS Data

(82.2.3.1.3.5) 1ottt 98
3.2.3.2 Verification of Inter-source Correlation (82.2.3.2) ......ccoeieiiiiiiniie e 98
3.2.3.3  Verification of Best Source Selection (82.2.3.3).....ccuiiieiiiiiiereie e 98
3.2.3.4  Verification of Track Termination (82.2.3.4).......ccccuieieieiiiiii et 98
3.2.3.5 Verification of Common Time of Track Extrapolation and Traffic State

File GENEIatioN (82.2.3.5) .uiii ittt ettt e be st et s re e pe e reenes 98

3.2.4  Verification of Interval Management (IM) (82.2.4) ....cocovcoi i 98
3.2.4.1 Verification of AIRB RequIrements (82.2.4.1) .....ccooeiiiireiieieieiesie et 99
3.2.4.2 Verification of Ownship Requirements for IM (82.2.4.2)........ccccocevviiiiiniiiiiieiceeesens 99
3.2.4.3 Verification of Traffic Requirements for IM (82.2.4.3) ......ccooviiiiiiiiieieeesee e 100
3.2.43.1  Verification of Validation of IM Traffic Position with TCAS Data

(TCAS Validation) (82.2.4.3.1) ...eiueeeeeieieiesie ettt st ens 103
3.2.4.3.2  Verification of Validation of IM Traffic Velocity (82.2.4.3.2).......cccccevveviviiiiieiniieiecien 105
3.2.4.4 Verification of IM INIAtioN (2.2.4.4) ....ccveeeieceee e s s 105
3.24.4.1  Verification of IM Application Information Status (8§2.2.4.4.1) .....ccccccvvvviinieinenneien, 106
3.24.42  Verification of Waypoint Sequence (82.2.4.4.2) ......c.cccooviiiiiiiiiiiccnnns 107
3.2.44.2.1 Verification of Final Approach Spacing Clearance (82.2.4.4.2.1) .....cccccoovoviviniinenencnenns 110
3.24.422 Verification of IM Turn Point (82.2.4.4.2.2) ...cccoioiieiiiieeeeieeee et 110
3.2.4.4.2.3 Verification of Default Planned Termination Point (82.2.4.4.2.3)......ccccceoviniinivninnenenenns 110
3.2.4.4.3  Verification of Horizontal Path (82.2.4.4.3) .....cccveiiiiiieie et 110
3.2.4.4.4  Verification of Airspeed Profile (82.2.4.4.4) .......cccccvvieiiiieiie e 111
3.2.4.45  Verification of Vertical Profile (82.2.4.4.5).......cccccoiiiiiiii i 111
3.2.4.4.6  Verification of Predicted Wind (82.2.4.4.6) .......ccooeiieiiiiiiieieie e 111
3.2.4.4.7  Verification of Predicted Temperature (82.2.4.4.7) ....c..cccovviieiiieiiiiiese e 111
3.2.4.48  Verification of Measured Spacing Interval (82.2.4.4.8) .......ccccoveiiiiiiisiiinnece e 112
3.24.4.9  Verification of Predicted Spacing Interval (82.2.4.4.9) .......ccccoevviiiiiiie e 113
3.2.4.4.10 Verification of Default Assigned Spacing Goal for Maintain Current

(82.2.4.4.10) ..ottt ettt n et ettt e enes 116
3.2.4.5 Verification of IM Speed Calculations (82.2.4.5) ......ccccoiiiiiiiiiieieeee e 116
3.2.45.1  Verification of Maintain Stage (82.2.4.5.1) ....cccooiiiiiiiiiiie e 121
3.2.4.5.1.1 Verification of Maintain Stage — Time-based (82.2.4.5.1.1) .....ccccvviiiiniiniiniiniie e 121
3.2.4.5.1.2 Verification of Maintain Stage — Distance-based (82.2.4.5.1.2) .......ccccovvviniiniininencnenns 121
3.24.5.2  Verification of Achieve Stage (82.2.4.5.2) ... 121
3.2.45.3  Verification of IM Speed Limiting (82.2.4.5.3) .....cciiiiiniiieiiee e 121
3.24.5.4  Verification of IM Speed Conformance Monitoring Status (82.2.4.5.4) ......ccccceocvvvvierenn. 121
3.2.4.6  Verification of IM Turn Calculations (82.2.4.6) .......ccccvveiieiieeieesee e see e e sre e e see e s 125

\Y



3.2.4.6.1  Verification of IM Turn Point Bearing/Distance (82.2.4.6.1)........cccceoeiiiiininiinineicnnenns 125

3.2.4.6.2  Verification of Distance to the IM Turn Point (82.2.4.6.2) ........ccooevereieieniiniinene e 125
3.2.4.7 Verification of Horizontal Path Conformance Monitoring Status (82.2.4.7) .......ccccovvvvicnnenns 125
3.2.4.8 Verification of Feasibility (82.2.4.8) ......ccooi it 127
3.2.4.8.1  Verification of Feasibility Check Status (82.2.4.8.1)......ccccccoriririniiiieenise e 127
3.2.4.8.2  Verification of IM Turn Point Calculation Status (82.2.4.8.2) .......ccccccevvevveiveieiece e 139
3.2.4.9 Verification of Recalculation based on Sensed Winds (82.2.4.9) .......ccccovevveiviivcieiece e 139
3.2.4.10 Verification of Planned Termination Point Monitoring Status (82.2.4.10)........ccccccevvvvevvernenne. 139
3.2.4.11 Verification of Termination (82.2.4.11) .......cccieiiiiiiee et 139
3.2.5 Verification of ASSAP Monitor FUNCLION (82.2.5).......coeiiiiiiiie e 139
3.2.6  Verification of TIS-B/ADS-R Service Status (UAT, 1090ES, VDL4)

(B2.2.8) .ttt 139
3.2.7  Verification of ASA System LatenCy (82.2.7)....ccccvceriririeerieirieesisesiee st 139
3.2.8  Test Cases for All IM ClearanCe TYPES ....ccovcveieeeeeieeeesteseesre e teste e ve e e e e sne e neesrenns 140
3.2.8.1 Maintain Current SPacing ClEAIANCE ..........cccvreririiiieiieieiee e 140
3.2.8.2 Capture then Maintain SPacing ClEAraNCE ..........ccccererieieiiisiiese e 148
3.2.8.3  Achieve-by Then Maintain Spacing CIEaranCe...........cccovvririiiiniie e 159
3.2.8.4  IM TUIMN ClIBAIANCE ....vveveeeeeie sttt st e steste e ste et e e s e besteesaesteeseesteetaentesteeseentesneenaesteeneeneenren 167
3.2.8.,5 Final Approach SPacing ClEAIANCE ........cccvcvveieeieie ettt sre et re e sre e e e ens 177
3.3 CDTI EqUIPMENE TESE PrOCEAUIES ....c.veviiteeiieiteeie ettt sttt sr et ste st sbe et et sre e e sre e e sreenes 186
3.3.1 Definition of Terms and Conditions OF TESE........cccuviiireiiiinisire e 186
3.3.2  CDTI TESE PrOCEAUIES. ......eitiitiieiieiesieieie ettt sttt bbb et et ese s s besbeebesbenne e neas 197
3.3.2.1  Verification — CDTI LAIENCY .....ocveiveieiiieiiiisie sttt 197
3.3.2.2  Verification — INfOrmation EIBMENTS.........c.ccueiiviiiieiieiese et ees 197
3.3.2.2.1  Verification — IM Information Elements per CDTI State ..........ccoeveveieiniinienene e 197
3.3.2.2.2  Verification — IM Application INfOrmMation.............ccceoviiiiinineneneeese e 201
3.3.2.2.3  Verification — IM Calculated INfFOrmation ...........cccceoeiriiiiiiiinine e 202
3.3.2.2.4  Verification — Ownship Waypoint SEQUENCE .........ccveiiiierieieeie ettt es 204
3.3.2.3 Verification — Inputs & Controls (IM Clearance Information) ............cccccovveviiiiiciieccc e, 205
3.3.2.3.1  Verification of Display of Traffic Identification.............ccccoocoveiiiiiiiiicic e 208
3.3.2.3.2  Assigned SPacing GOal (ASG).......cueiiiiiiiiiiiieiiesieeeie st 208
3.3.2.3.3  Achieve-DY POINE (ABP) ..ot 209
3.3.2.3.4  INterCePt POINT (IP) ....eiiiieiiiiieiieee e bbb 209
3.3.2.3.5  Planned Termination POINT (PTP) .....cviiiiiiiiieieieeiee s 209
3.3.2.3.6  Intended Flight Path INfOrmation ...........c.ccccoviiiiiiiicce e 209
3.3.2.3.7  Forecast Wind INFOrMALION .........ccooiiiiiiice e 210
3.3.2.4 Verification — INputs & CoNtrols (STALES)......ccecviiiiieiiieiee e es 210
3.3.2.5 Verification — IM Speed INfOrmation (82.3.6.7) .....ccceoueieiiiiiierise e 213
3.3.3  CDTI TESE SEEUPD ..ttt sttt se et sb et e sb e s e bt nbeen e b e nrenres 213
3.3.3.1 CDTI Test Setup #1 OWNSNIP DALA........ccvririiiiriiiieieieieee e 214
3.3.3.2 CDTI Test Setup #2 TraffiC DAta........cceoviiiiriiiiie e 214
3.3.3.3 CDTI Test Setup # 3 Traffic Selected/Designated Status .............ccoocvreerieiieeieninieneseee e 215
3.3.3.4 CDTI Test Setup #4 Traffic Application Capability ...........cccociiiiiiiiiiii e 215
3.3.3.5 CDTI Test Setup #5 ASSAP Status INAICAtION ........ccoeviiiiieiiieee e 215
3.3.3.6 CDTI Test Setup #6 - CDTI Status INAiCatiON .........ccoooviiiiieiiieeie e 215
3.3.3.7 CDTI Test Setup #7 Alternate Display Criteria..........ccooviviiiiiniiiieneeeeese e 215

Vi



4  INSTALLED EQUIPMENT PERFORMANCE..........cciiiieeee e 217

5 MEMBERSHIP ... bbb e b 219
APPENDIX A ACRONYMS AND DEFINITIONS OF TERMS.......ccccoiiiiiiieieeeeseee e A-1
R N o] (0] 1)V 1 PP T PP PR PRRTON A-1
A.2 DEFINILIONS OF TEIMS ..ottt bbbt sb bbb e ettt bt e e A-5
APPENDIX B BIBLIOGRAPHY ....oooiiiitie ettt sttt s n e B-1
APPENDIX C  SAMPLE ALGORITHM .....iiiiict e C-1
(O R O 1Y =T VT OSSOSO P PR URTRRT C-1
C.2 Generation of the Reference TraJECLONIES. ......ccviiiiiiiiie e C-1
C.2.1 Calculation of the HOrizontal Path.............ccoeiiiiiiiiiiiec e C-2
C.2.1.1 Determining the Waypoint SEQUENCE.........ccueieeierie it seesre e ee e te e sre e re e sre e eesreens C-5
C.2.1.2 Conversion of Waypoint Latitudes and Longitudes to X,y Coordinates...........cccoceevvrvevvernenne. C-5
C.2.1.3 Determine Course Change Between WayPOINtS .........ccccceiiieieieiiieie e s sre e e C-6
C.2.1.4  CalCulate TUIN RAGIUS .....cveveiereriiiesiesieseeieseetee e ste e te s e st e teeseestessaessesseeseessessaenaesseeneeneensen C-7
C.2.1.5 Calculate the Start, End, and Center of the TUM.......c.ccoiiirieiiiice e C-7
C.2.1.6 Determine Horizontal Path Transitions and Distance-T0-G0 (DTG) ......cccccevvvivrivrinereneniennns C-9
C.2.1.7 Data Format for the Horizontal Path .............cccoviiiiieiiiice e C-10
C.2.2  Ground SPeed ASSEMDBIY.......cciiiiiiieiie sttt sre e be e sr e be e sreetaenrenre s C-11
C.2.2.1  TraJECtOrY SBOMENIS....ccuiiiiitiitieiteite et et ete e e s e e et e s te e b e beete e sbesteebesbeess e besaeebesteessesbeetaesbesres C-12
C.2.2.1.1  Constant Calibrated AIrspeed AESCENT .......ccccviiiiieeiiececee ettt sre s C-13
C.2.2.1.2  Constant MaCh DESCENL ........ccverierierieiieieiieeie sttt sttt et e neens C-13
C.2.2.1.3  Deceleration and DESCENL.........ccviuiiiiieiere et s e ste e eee e e e ste e ste e e ssesreeseeseesreensesres C-14
C.2.21.4  Constant Geometric Flight-Path Angle Descent, Maintain Constant

AATSPEET ..t b bbb bt C-14
C.2.2.15 Constant Geometric Flight-Path Angle Descent, Decelerate Airspeed.........c.cccovveveieneee C-14
C.2.2.1.6  Level Flight, Maintain Constant AirSPEad ..........cceveieiiiiieeeeie e C-15
C.2.2.1.7  Level Flight, Decelerate AIrSPEEA.........cciiieiiiiiiierieie et sttt sre st sre s C-15
C.2.2.2 Calculation of the Mach/CAS Crossover AIGITUTE ...........coovriieienireeeees e C-15
C.2.2.3  WiNd INFOIMALION .......oiiiiiiii ittt sre e be e et e staeseesreeraeeenre s C-16
C.2.2.3.1  Format for Forecast and Sensed Wind Information ...........cccccoecvveveviiiiieinnnsce e C-16
C.2.23.2  Spline-Fit Algorithms to Calculate Predicted Winds..........c.coceiereieieinieninenene e C-16
C.2.2.3.3  Updating Wind Information with Sensed Winds ...........ccocoeooiiiiiiiiiniiieee e C-18
C.2.2.4 Temperature INTOrMALION .........oooiiiiie ettt st e neenneas C-18
C.2.2.5 Use of Procedural and Default LIMItS..........ccocieiiiiiieiiieie et C-19
C.2.25.1  Find Active Constraint FUNCHION ..ottt C-21
C.2.25.2  Check Active Constraint FUNCLION ........cc.oiiiiiiiiiieic et sne s C-21
C.2.2.6 Logic for Combining TrajeCctory SEgMENTS. .........cccereiriririiisesiesie e C-23
C.2.2.7 Calculating Along-path Positions from Current POSITION............ccccooereiiiiininise e C-26
C.2.2.7.1  Cross-Track Error CalCUIAtioN ............ccecuiiieiiiiiie et st nne s C-27



C.2.2.7.2  Along-path Position CalCulation .............ccoov oo C-31

C.2.2.8 Calculating TTG from Along-path DISANCE...........ccerveiiirieiiieereee e C-32
C.3 Achieve Stage AlGOTtNM ..ot C-32
C.3.1 Definition of Predicted TrajeCtory TEIMS ......ccvieivirrerieieieise st C-32
C.3.2 Predicted Spacing Interval CalCulation............ccccovviiiiiiiiiiiie e C-33
C.3.2.1 Time-based Predicted Spacing INterval...........ccccooviiiiiiiiiic i C-34
C.3.2.2 Distance-based Predicted Spacing INterval ...........cccocueviiiiiiii i C-34
C.3.3 Time-to-Go Control Law for Time-based Assigned Spacing Goals...........ccccceevvvivievviienennns C-34
C.3.4 Time-to-Go Control Law for Distance-based Assigned Spacing Goals...........cc.ccoovvvreriennennen. C-36
(O T = ¢ o] g I =11 10 ] (o LSS C-38
C.3.6 Discretization of the Control LaW SPEEU..........ccccviviiiiiiieieieirise e C-39
C.4 IM TUIM AIGOTTEM ..ot C-40
C.A L IM TUIN USES CASES...cuiiitiiiiestesteete sttt sttt ettt b ettt b e bbb et e b e sbeebe e besbe e b e abeeseesbe st e enbenbe s C-40
C.4.2 Reference TTG fOr OWNSHIP c.voouvciiiiiic et C-43
C.4.3 Assumed Vertical and Airspeed Profiles ... C-43
C.4.4 Calculation of the IM TUIM POINT........coiiiiiiiiie e C-44
C.45 Description of the M TUIM POINE.........coiiiiiiiie e C-46
C.4.6  Transition t0 the ACHIEVE STAJE .......cceiveiiiiiiir e C-46
C.5 Final Approach Spacing AIGOITtNM ......c.oiiiiii e C-46
C.5.1 Determine Whether an Aircraft is on a Vector to INtercept........ccccevvvveeiiieiieeieieece e C-47
C.5.2  Calculate MEIGE POINL.......cciiiiiiieiie ittt sttt st s te et e sbeere e besae et e beesaesreetaenrenres C-48
C.6 Maintain Stage AlGOITNM ... ....oiiii e et e b are s C-49
C.6.1 Measured Spacing Interval CalCUlation ............ccccviiiiiiiiiiiie e C-50
C.6.1.1 Time-based Measured Spacing INTErVal ............cccooeriiiiiiiiii e C-50
C.6.1.2 Distance-based Predicted Spacing INTErVal ...........cccoeieiiiiiiiieieeeees e C-50
C.6.2 Time-History Control Law for Time-based Assigned Spacing Goals............c.ccoovvvvrenerennennnn. C-51
C.6.3 Station-Keeping Algorithm for Distance-based Assigned Spacing Goals............c.ccoceverennennen C-51
C.6.4 Discretization of the Control Law SPEEU.........ccceciiiiiieieiecie et C-52
(O A N o] 1= o P LU SO PSP PP TR C-53
C.8 FIOW Charts fOr SOUICE COUB.......ccueiieieierieiieiieiesie sttt sttt sre st st e e C-53
APPENDIX D SPACING DEFINITIONS.. ...ttt s D-1
D 20 A 1o oo 0 Tod o] ST SSTRIN D-1
D.2 SPAacing INEIVAL (SI) ...c.viiieiii et sbe s e be s ae et e be e e e saeeteentesre s D-1
D.3 Measured SPacing INtEIVAL..........cciiiiiiiiic et sre e e e sr e be e sreeteesresre s D-2
D.3.1  SUINVEITIANCE EITOFS. .. cuiiiieiiesieee sttt ettt ste et e et st estestaesaesteeseentesneenaesteaneenansseentenneas D-3
D.3.2  APPrOXiMatiON ETTOIS ...c..oiiiiiiiiiitiitiete sttt bttt b e D-3
D.3.3  HOrZONTAl PAtN EITOIS .....oiiiiieic sttt ettt neesne s e ntenne s D-4
D.4 Predicted Spacing INTEIVAL ..........cooiiiiiiiiie bbb D-5
D R = N =l (] £ OO TP TR URRPPPR D-5
D.4.1.1 HOrzontal Path EITOFS. ... ..c.ooiii ettt s en e naenne s D-5
D.4.1.2  AIrSPeed Profile EITOIS. .......oo ittt ettt ene e e nne s D-6
D.4.1.3  VertiCal Profile EITOIS ......cceoiii ittt ettt sae st saeen e naesneas D-6
D.4.1.4 Ground SPeed Profile EITOIS .........cooiiiiieieieisiee st D-6
D.4.2  SUIVEITIANCE EITOIS....cueiiieiieieee sttt sttt sttt sttt e eta et esbeene e besseesaesteeneesaneteentenres D-6
D.4.3  APPrOXiMatiON EITOIS ...c.viiiieiiiiiiiiiieite sttt ettt bbbttt b D-6



D.5 Spacing AccuraCy DeSigN GOal .........couiiiiiiiiiiee et D-6

D.6 FIM EQUIPMENT TOIBIANCE ...ttt D-7
D.7 SPacing PErfOIMEANCE .........ocviiiiiiiiiitiiiete ettt bbb e ettt eb e D-9
APPENDIX E DESIGN CONSIDERATIONS.......oootiiiiiiie e E-1
E.1 Integration and Navigation Design Considerations ..........cccceceiiiiieieiieiie s E-1
E.1.1 IM Speed Limits When Not Available on a Digital BUS ............ccccoiiiiiiiiicicce e E-1
E.1.1.1 Aircraft Without Speed Limitations on a Digital BUS............cccooviiriniieieicce e E-1
E.1.1.1.1  Maximum Flap Extended Speeds for Aircraft Without Flap
Configuration Available on a Digital BUS...........cccceviiiiic i E-1
E.L1.1.2  Integrated AIICIafl........ccoiiiiiiii ettt nre s E-1
E.1.2  IM TUIM LEJ SEOUEBNCING .. eeuviiieiiitisiiete sttt sttt nn e E-2
E.1.3 Methods For Providing IM Avionics with Wind and Temperature
INFOMMALION ... ettt st bttt e b e bt sae st et ens E-2
E.1.3.1 DIireCtly FIOM ACARS ... ..ottt be e be s ae et e s be e e e s teeteesresae s E-2
E.1.3.2 Crew Entry from FMS or ACARS TeXt MESSAJE.......cecvviieiierieitieieseeresteseesre e seesresreensesees E-3
E.1.3.3 Crew Entry from Pre-flight Data or FSS CommuNications..........c.ccccovvevveriiieenesiesie e seesie i E-3
E.1.3.4 Designated Traffic SENSEAd WINGS ........cceieiiiiiiiiiiie e E-3
E.1.4 FMS Prediction Performance REQUITEMENTS. .........ccuiiiiriirieieieisi e E-3
E.L5  MaNagiNg SPEEUS .......cviteieiieiieiiste sttt bttt E-3
E.1.6  DeStINATION AINPOIT ...ttt bttt bbb E-5
E.1.7 Mach/CAS Crossover CONSIAEIALIONS .........cveiriierinienieieieeerese sttt sre e eenes E-5
E.L7.1  WIthin OWNSNIP ..coeiiic ettt s be et e et e be e e stesteentenre s E-5
E.1.7.2 Between Ownship and Designated TraffiC...........cccccvviiiiiiii i E-5
E.2 CDTI DeSign CONSIAErAtIONS .......ccviiuieiiitiiieiie e ste ettt sbe s be s e e sreste s e e sreeteesbesre s E-6
E.2.1 Restoring Removed INFOrMAatION. .........cooiiiiiiiiiiir s E-6
E.2.2  Graphical Display OF IFP1.........coiiiiiiie s E-6
E.2.3  Transition FIOM IM TO CAVS ...ttt sttt st st saesneenaenne s E-6
E.2.4  Traffic DESIGNALION ....cviiiieiieiieiiites ettt bbb E-7
E.2.5 Designated TraffiCc ChanQe ..o oottt ere s E-7
E.2.6  NON-COINCIAENT ROULES. ..ottt sttt st enes E-7
E.2.7 Progress Indication ReCOMMENAAtIONS.........c.coviiiiiiiiii ettt sre s E-7
E.2.8 Crew Information Needs During EVAlUALION ............ccccooveiiiiiiic i E-8
E.3 Communications IMPHCATIONS ........ccoiiiiiiiieieies e E-8
E.3.1  USE OF ATIS ..ottt e et s b e st e st e s be e be e be e e beesteeeteeeteeenreentee e E-8
E.3.2  “EXPECTE” CIEATAICE ... eueetirieeuterteaiieitesiee ettt te et sbe e s bt e sttt e sb e s e e bt sbeenesbe s e e nneebeennenbe s E-9
e I S 2 OSSPSR E-9
APPENDIX F CDTI STATES DESCRIPTION......cciiiiiiieieeete e F-1
R O D B -1 1 PP URPRUSRTRN F-2
A O I N 101 o] SO F-2
A R €1 (o] 1= I =T 11 - [ PSS F-2
F.3 TWO Step INITIALION PIOCESS ......oiuieieiitiiie it eieie sttt sttt ettt seeste e steete e tesneeneeseeeneeseeenen F-2
F.4 Awaiting Clearance ENtry State (A)......cciiveiieeiieiie e e steestee s e sresteesee e sreesreesneesneesneeenreesaeeseeessenas F-3
F.4.1 Awaiting Clearance Entry State to Evaluate State............ccoceviiiiiiiiininecese e F-3

I1X



F.5 EVAIUALE SEALE (V) ..eeieeeiiieieiee ettt F-3

F.5.1 Evaluate State t0 EXECULE STALE........c.ciiviieieiieieriesie ettt st e e ste e e enes F-3
F.5.2 Evaluate State to Awaiting Clearance ENntry State...........ccooeiiiiriiiiiieiccesese e F-4
F.5.3 Evaluate State t0 Terminate StAte ...........coviiiiieiiiiiie et es F-4
e I o T oI N (o] v L= (= SO F-4
F.6.1 EXecute State t0 SUSPENT SEALE .........cieiiiiiiieieie et sttt sre e re e sreene F-4
F.6.2 Execute State t0 TErMINALE STALE .......ccvevveieiiiiiie st e F-4
L U1 0T g [0 IS e L () ST F-5
F.7.1  Suspend State t0 EVAIUALE STALE..........ceoveiiiiiiiie e F-5
F.7.2  Suspend State to TErmMiNate STALE .........cceiveiiiiiiiiiise e F-5
F.8 Terminate STALE () ....eoveeeieieisiesiisie sttt bbbt b bt n e F-5
APPENDIX G TEST VECTORS ..ottt bbb s G-1
LR A U o[0T G-1
G.2 Requirements Verification Methodology ..........ccuuiiiiiiiiieieieieise e G-1
G.3 Conventional TeSt PrOCEAUIES. ......ccveiiiiiee it seeieseetee e se et s e st ste e stesra e besteeseestesseenaesreeneenrennen G-2
G.3.1  TeSt VECOr File FOMMAL.......cccuiiiiiiieieeie st G-3
G.3.1.1 Test Vector File Naming CONVENTION ........ccccoviiiiiiiieiiie sttt s sre e G-3
G.3.1.2 Designated Traffic Test Vector File FOrmat (TTV) ..o G-3
G.3.1.3 Ownship Test Vector File FOrmat (OTV) ..ot G-4
G.3.1.4 Intended Flight Path Information File FOrmMat ...........cccooviiiiiiiiii e G-5
G.3.1.5 Reference MSI File FOIMAL.......ccoiiiiieiiieeie et sttt sre e neeenes G-5
G.3.1.6 Reference PSI File FOMMAL........cccooiiiieiiiieie ettt st et sa e sre e nreenes G-6
G.3.2  TeSt VECIOr DESCIIPIION ...ttt bbbttt nn b G-6
G.3.2.1 FimTvO01: Waypoint Sequence Scenario DeSCrption .........cccccevvveveiiiiieie s G-7
G.3.2.2 FimTv02: Spacing Interval — Scenario DeSCIPLIONS..........cccvviieiicie e G-7
G.3.2.2.1  Measured Spacing Interval Scenario DesCriptions.........c.cccccveveieiiieie s G-7
G.3.2.2.2  Predicted Spacing Interval Scenario DeSCriptioNS ..........cooviiririrenerieisese e G-7
G.3.2.3 FimTv04: IM Speed Conformance Monitoring Status Test Scenario

DIESCIIPTION ...ttt bbb bbb bbbt h bbb e G-8
G.3.2.4 FimTv05; Horizontal Path Conformance Monitoring Status Test Scenario

ool 014 o] OSSR ETSPSP G-10
G.4 Closed-Lo0p TESt PrOCEAUIES .......ecveviiteitiesieeteeieste et eeteste et teetaesresteestesreessesbesaeebestaesaesrestaesresrens G-13
L R TSy 0] o [ T TSP G-16
G.4.1.1 ENVIroNMENTAl DALA.........ccviiiiiieiieieiie et sie ettt teste e tesna et e steesaeseeesaenrennes G-16
G412 PIOEDEIAY ...ttt G-16
G.4.1.3  Control ConfIGUIALION ........cciiiiiiiicic e sre et sr e be e e sreetaesbeare s G-16
G.4.1.4 IM Speed DiSCretiZAtiON........cccvciviiiiiic ettt ste e be e sb e be e e e srestaesbenre s G-17
G.4.1.5  SUIVEIIANCE EFTOX ...ttt sttt este s et ne et e nteeneeseeeneeneenneas G-17
G.4.2 “MOPS Aircraft and Control Model” Validation Test Procedures............cccccevvevivneeiiverenneennn G-17
G.4.2.1 Configuring the “MOPS Aircraft and Control Model” ...........ccoceiiiiiiiniiniiniiie e G-18
G.4.2.2  TeSEVECION FOMIAL.....cciiiiie ittt st e s be e sbe e sbaeenbeebeenree e G-19
G.4.2.2.1  Test Vector File Naming CONVENTION .......ccoiviiiiiiieiiisescsie e G-19
G.4.2.2.2 Commanded Speed File Format (IM_Spd) ......cccoeiiiiriiiiiieeeeeees e G-20
G.4.2.2.3  Horizontal Guidance File FOrmat (HFP).......ccccoovoii i G-20
G.4.2.2.4  Vertical Guidance File FOrmat (VFP) .....ccvi oot G-21



G.4.2.25 Environmental Data File FOrmat (ENV) .......ccoooiiiiiiiiie e G-21

G.4.2.2.6 Reference Aircraft State File Format (ACSIAES) ......coevvviiiiririeeeee e G-22
G.4.2.3 AcTv: MOPS Aircraft and Control Model Test Scenario Description ...........c.ccooveeierernenen. G-22
G.4.3 Closed-Loop Performance TesSt PrOCEAUIES. ...........cceriiieieiiisii e G-23
G.4.3.1  TeSt VECLON FOIMAL......cci ittt ettt et b e e bt e b e G-25
G.4.3.1.1  Test Vector File Naming CONVENTION .......ccccoviiiiieiiiecie ettt G-25
G.4.3.1.2  Traffic Test Vector File FOrmat (TTV)....oooi oottt G-25
G.4.3.1.3  Horizontal Guidance File Format (HFP)..........cccooveiiiiiic e G-25
G.4.3.1.4  Vertical Guidance File FOrmat (VFP) ... G-25
G.4.3.1.5 Intended Flight Path Information File Format (Tarf_IFPI).........ccccooeiiiiiiiiiiiicicee G-25
G.4.3.1.6 Forecast Wind File Format (FOreWind).........cccoorveieininiiniieneseeeeese e G-25
G.4.3.1.7 Environmental Data File FOrmat (ENV)........cccooiiiiiiniiiieeees e G-26
G.4.3.2 Test SCENArIO DESCIIPLIONS ... .cuviiiitieie e et se ettt s be et s ae e b e te e b e sresteebenres G-26
G.4.3.2.1 FimTvO03: IM Speed Calculation Test Scenario DesCription ..........c.cccvvvvevvvveveveeieseinns G-26
G.4.3.2.2 FimTv06: Feasibility Check Status Test Scenario DesCription...........cccccevvvvveveieeiesennnns G-28
G.4.3.2.3 FimTv07: Maintain Current Spacing Clearance Test Scenario

DIESCIIPEION ..ttt bbb G-31
G.4.3.2.4  FimTv08: Capture then Maintain Spacing Clearance Test Scenario

- Eod 01 o] USSR PSRN G-34
G.4.3.25 FimTv09: Achieve-by then Maintain Spacing Clearance Test Scenario

DIESCIIPTION ..ttt G-36
G.4.3.26 FimTv10: IM Turn Clearance Test Scenario DesCription...........cccccevevveiirieniiiienenenieniees G-38
G.4.3.2.7 FimTv11: Final Approach Spacing Clearance Scenario Description .............ccceerervennen G-39
G.4.4 DTV: Debug Test Vectors DeSCIIPLION. ......c.cciiiiiiiiieeie e sre ettt sre s G-42
APPENDIX H MOPS AIRCRAFT AND CONTROL MODEL ......ccccoiiiiiiniininsesese e H-1
H.1 AIFCIaft EQUALIONS .....c.viiiiiieieieiei sttt bttt bbb H-1
H.L1.1  RETEIENCE FIAMES... ..o ittt sttt e sttt e enes H-1
H.1.2  EQUALIONS OF IMOLION ...oocuiiicciicc ettt st et ae et e be e sbeebeenbesre s H-2
H.2 GUIANCE CONLIOI LAWS. ... .c.eeieiieiieiisiesiecie et ettt sttt nne st e enes H-2
H.2.1  Lateral CONTIOL.....ccuiiiiiiieieeeee ettt sttt e b nne st e enes H-3
H.2.2  Speed COoNntrol USING TRIUST.........ccoiiiiiiieieieiese e H-5
H.2.3  Speed Control USING PIICN........cuiiiiiiiee s H-7
H.2.4 Control Gains and Parameter VAIUES..........cccoieiieiiiieiie et s H-10
H.3 Aircraft-Specific MOUEIING .....cvoiiiiiiii e H-11
APPENDIX T FIM ADS-B/TCAS VALIDATION FUNCTION ANALYSIS.....cccocvviieieinianene I-1
APPENDIX J ERROR BUDGETS FOR MSI AND PSI CALCULATIONS........ccccoivvviveeenieen, J-1
ISR Y o g O] 1 o] 3SR J-1
J.1.1 Horizontal Path Definition Variation ...........ccocceiiiiieieii e e J-1
J.1.2  Estimated Time of Arrival (ETA) EITOr ......oooiiiie e J-2
J.1.3  Along-path Position CalCUIALION............ciiiiiiiiieeee e J-2
J.1.4  Along-path Distance CalCUlAtION ..........cciiiiiiiiieieeee e J-3



A I (a1 o T E=To LY/ 1S TP J-4

J.2.1  Along-Path PoSition CalCUIALION...........cciviiiiiiiieeee e J-5
J.2.2  Common Time of Track EXtrapolation EITOr ..........cccoooiiiiiiiiiiceee e J-6
J.2.3  Interpolation of Historical Track Data EITOr............cccooiiiiiiriieieieeeeses e J-6
J.2.4  POSItION AIIGNMENT EITON......iiiiiiiiec ettt sae s besreesbeste e e nras J-6
J.2.5  Total Error Budget for Time-based MSH.........c.ccoiiiiiiiiiiccce e J-6
J.3 DISTANCE-DASEA IMIST ...ttt bbbttt b bbbt b et J-6
J.3.1  Horizontal Path Definition Variation..........cccoiiiiiiininiese e J-6
J.3.2  Along-path Position CalCUIALION...........cciviiiiiiece e J-8
J.3.3  Along-path Distance CalCUlAtION ..........ccoviiiiiiiiiieeie e J-8
J.3.4  Common Time of Track EXtrapolation EITOr ..........cccooiiiiiiiiiiiicccees e J-8
J.3.5 Total Error Budget Distance-based MSH............cooiiiiiiiiiiiiiieseeee e J-8
Ji4  TIME-DASEU PSI ... bbbt b ettt b ettt eene et J-8
N R N ool - (o3 PSSP J-9
J.4.2  Along-Path Position CalCUIAtION...........c.ccuciiiiiiiie e J-9
J.4.3  Common Time of Track EXtrapolation EITOr ... J-9
J.4.4  Total Error Budget for Time-Dased PSI..........cccoiiiiiiiiieeseee e J-9
J.5 DiIStANCE-DASEA PSI..... .ottt re e nreera et J-11
J5. 1 ETA ACCUIECY ..ouveieeiieeieeieste ettt sttt sttt b et e e b bt b e n e sb e ne e nne s meennear e e e nreaneenne J-11
J.5.2  Along-path Position CalCUlatioN...........cccviiiiiiiiiiccce e st J-11
J.5.3  Along-path Distance CalCulation..........c.cccciiiiiiiiicicci e st J-11
J.5.4  Common Time of Track EXtrapolation EITOr ..........cccoiiiiiiiicic e J-11
J.5.,5  Total Error Budget for Distance-based PSI ..o J-11
APPENDIX K TRACEABILITY FROM FIM SPR TO FIM MOPS........ccooiiiiicecece e K-1
APPENDIX L. PROCEDURAL DESIGN CONSIDERATIONS........ccooiiiiireeieese e L-1

APPENDIX M SUPPLEMENTARY MATERIALS PROVIDED BY THE

MITRE CORPORATION ...ttt M-1
ML INEFOAUCTION ...ttt bbbttt M-1
M.2 README.TXT File with Supplementary Materials.............ccooviiiiiiiieieinsesee e M-1
M.3 MITRE’s Intent to License Agreement with RTCA .........cccooiiiiiiiiiiiiiic e M-5
APPENDIX N BADA DATA FOR TESTING PURPOSES .........ccocoiiiiiiiececeseee e N-1
N TR 1o oo 0 Tod o] SR PSSRSSRIN N-1
N.2 How To ACCeSS The BADA ParameLerS.........coeiiiiiiiiriisie ettt N-1
N.3 Description of BADA Parameters ProVided ...........cccooveiiiieiiieie e N-2
N.4 Confidentiality AQreBMENT.......oc ittt e see e be st e seesbe et e saeeneenaenneas N-3

xii



LIST OF FIGURES

Figure 1-1: Overview Of ASA AFCHITECIUIE.......ccviieie ettt sre s 2
Figure 1-2: AlIgNMENT With @ CF LEJ......cciiieiii ettt sttt st et s ta et be e e sresraentenne s 8
Figure 2-1: IM APPlIiCation ArCHITECTUIE ........oviiiiciei s 16
Figure 2-2: Notional Depiction of Generating the Horizontal Path from an IFP1 Element

BT 8T Lo OSSR 31
Figure 2-3: Depiction of Waypoint Sequences for Final Approach Spacing Clearance When One

of the Aircraft is on a Vector to Intercept the Final Approach Course...........cccoovvvrenernennne 33
Figure 2-4: Depiction of Waypoint Sequences for Final Approach Spacing Clearance when both

aircraft are established on the Final Approach COUrSe..........cccvvveiieieciicie i 34
Figure 2-5: Ownship on an EStabliShed VECTON ..........ccoiiiiiiiiieeee e 35
Figure 2-6: Ownship on Navigation System FHGht PIan ..o 36
Figure 2-7: Example of Segment Shapes in a Waypoint SEQUENCE ..........ccccveveieiiiereseeie e 39
Figure 2-8: Speed Change Conformance Monitoring on a Deceleration (when the IM Speed

Mach/CAS Selection 1S “CAS™) i 53
Figure 2-9: Speed Change Conformance Monitoring on an Acceleration (when the IM Speed

MaCh/CAS SEIECTION IS CAS) ..ot 54
Figure 2-10: Speed Change Conformance Monitoring on a Deceleration (when the IM Speed

Mach/CAS Selection iS “MACK”)....ccuiiiiiiiiiii e 55
Figure 2-11: Speed Change Conformance Monitoring on an Acceleration (when the IM Speed

Mach/CAS SeleCtion IS MACN) ........coiiiiiiii e 56
Figure 2-12: Horizontal Path Conformance MONItOring Status............ccevririnereneneieesese e 59
T[0T I O Y, IV USSR 61
FIQUIE 2-14: CDT STALES.......ceeieieieiieiietist ettt ettt bbbttt ettt bennen e eneas 65
Figure 2-15: Graphical Progress INdicator EXAmMPIE..........ccocoiiiiieiiiiisieesese e 78
T [O e R  OF l T CTS A (1o USROS 213
Figure C-1: Flow Diagram for the TTG CalCulation ...........cccccceiviieiiiiiiiiececcc e C-2
Figure C-2: Inputs and Outputs of the Horizontal Path ... C-2
Figure C-3: Example Horizontal Trajectory That was Determined Using a Sequence of

ALY 1Y, o To] [ 1] TSP RUPSRPRRIN C-3
Figure C-4: Flow Diagram for Sample Algorithm for Determining Horizontal Path...............cc.ccoenneee. C-4
Figure C-5: Method for Determining the Course Change Between Consecutive Legs.........cc.ccocervervennee. C-6
Figure C-6: Method for Determining the Start of the Turn From the Last Waypoint and The Turn

10 T SO URSSN C-8
Figure C-7: Generation of a Horizontal Path with Two Straight and Two Turn Segments (Using

the Information in Table C-1) ..ot e e C-11
Figure C-8: Calculate Ground Speed FUNCLION.........ccccii et C-11
Figure C-9: Converting “At-or-Above” and “At-or-Below” Altitude Constraints to “Window”

L0701 - 11 TSSO C-20
Figure C-10: Flow Chart Describing the Function to Get Along-path Position from Current

HOFIZONTAL POSITION.......eciiiicic ettt neeae e C-26
Figure C-11: lllustration of Case When the Closest HPT is Not the Downstream HPT ...........c.ccceeee. C-27
Figure C-12: Illustration of Quadrants Around Each HPT POINt...........ccoceiiiiiiiiiiiee e C-28
Figure C-13: Simple Rotation Through the Course Preceding nextHPT to Define a Reference

Frame That Aligns with The Horizontal Path ............ccccooviiiiiinieccee e C-30
Figure C-14: Projection of Aircraft Positions onto Horizontal Path to Determine DTG to HPT1 ......... C-31
Figure C-15: Depiction of the Time-to-Go Control Law for Time-based Assigned Spacing Goals ...... C-35
Figure C-16: Depiction of the Time-to-Go Control Law for Distance-based Assigned Spacing

L0 USSR C-36



Figure C-17: Error Thresholds in the Achieve Stage as a Function of Distance To Go (DTG) to

the Achieve-by Point (for Time-based Assigned Spacing Goals) ..........ccccecvrverinereienenns C-38
Figure C-18: Error Thresholds in the Achieve Stage as a Function of Distance To Go (DTG) to

the Achieve-by Point (for Distance-based Assigned Spacing Goals) ........c.cccevevvivivernnane. C-39
Figure C-19: IM Turn Use Case 1 — Vector off of Original Route and Turn Direct to the Intercept

POINT L. bbb bbb et b et n s C-41
Figure C-20: IM Turn Use Case 2 — Remain on Original Route until Turning Direct to the

INEEICEPT POINT ...t n e C-42
Figure C-21: Algorithm for Computing the IM Turn POINE..........ccooiiiiiiiiieceee s C-44
Figure C-22: Final Approach Spacing with One Aircraft Established on the Final Approach

Course and the Other on a Vector to Intercept the Final Approach Course...........c.ccco..... C-47
Figure C-23: Final Approach Spacing with One Aircraft Established on the Final Approach

Course and the Other on a Vector to Intercept the Final Approach Course..........cc.ceeveuee. C-49
Figure C-24: MSI Calculation in the Case That There is Insufficient Designated Traffic State

Data at Ownship’s Current Along-path POSITION ..........cccviiiiiiiiniicecneee e C-50
Figure C-25: Depiction of the Time-History Control Law (used for Time-based Assigned Spacing

(CT0T: 1) IS USSR C-51
Figure C-26: Depiction of the Station-Keeping Control Law (used for Distance-based Assigned

SPACING GOAIS) ...ttt C-b2
Figure D-1: Definition of the Time-based and Distance-based Sls (from Figure A.5 of ASPA-

FIIM SPRY) ettt et bbbttt ettt R ettt nn e D-2
Figure D-2: Orthogonal Projection of Aircraft onto Horizontal Path ... D-2
Figure D-3: Depiction of SUPVEIIIANCE EITOrS........ccoi it D-3
Figure D-4: Depiction of INtErPOIAtioN ...........cocviiiiiiiccce et s ene D-4
Figure D-5: Depiction of Extrapolation to Estimate MSI in the Case of Insufficient Designated

TraffiC SALE HISTOMY ....iiiiiieieeee s D-4
Figure D-6: Illustration of Spacing Accuracy Design Goal and the Allocation to FIM Equipment

B0 ] =] 75 - S S D-8
Figure F-1: CDTI StateS DIAGIaM .......ciiiuiriiieieieieisie sttt ettt sttt sb e F-1
Figure G-1: Conventional Test Procedure Test ArChiteCtUre .........cccocvevveieiii s G-2
Figure G-2: Expanded-Conventional Test Procedure Test ArchiteCture .........cccocvevevecvicve v G-2
Figure G-3: Ownship’s Failed Speed Conformance Profile, Decelerating............c.ccoevvvivivniniscneniennnn. G-9
Figure G-4: Ownship’s Failed Speed Conformance Profile, Accelerating..........ccccoceovrerivnnencnsnennnn G-10
Figure G-5: Horizontal Path Conformance Monitoring Status for Ownship and Designated Traffic .... G-12
Figure G-6: Conventional versus Closed-Loop REQUIFEMENTS ..........covviiirirenieieeeeeesese s G-13
Figure G-7: Federated System Closed-Loop Test ArChiteCtUre. .........coovvviiriiiiicc e G-14
Figure G-8: Integrated System Closed-Loop Test ArchiteCture ..........coovvveveieiic e G-15
Figure G-9: “MOPS Aircraft and Control Model” Test Architecture...........ocoovrvereriviinieiiniieseens G-18
Figure G-10: “MOPS Aircraft and Control Model” Validation Scenario.............ccoceevevvrvrivneneseniennenns G-23
Figure G-11: Process for Verifying REQUIFEMENTS ..........cceiiiiiiiiieicce et G-24
Figure G-12: Test Procedure Route Information — IM Speed Calculation .............ccccceeeviieiiiciecnnenenn, G-28
Figure G-13: Test Procedure Route Information — Maintain Current Spacing Clearance...................... G-33
Figure G-14: Test Procedure Route Information — Capture Then Maintain Spacing Clearance............. G-35
Figure G-15: Test Procedure Route Information — Achieve-by Then Maintain Spacing Clearance ...... G-37
Figure G-16: Test Procedure Route Information — IIM Turn Clearance...........cccooeveieinieneneneneniennenns G-39
Figure G-17: Test Procedure Route Information — Final Approach Spacing Clearance............c.cccc...... G-41
Figure J-1: Depiction of the ASSAP-Calculated Horizontal Path Relative to the Reference

Horizontal Path Around @ TUIM ......oeoiieie et J-1
Figure J-2: lllustration of the Along-Path Position Calculation.............ccocoiieiiiiiniiniineeeeee J-3
Figure J-3: lllustration of the Along-Path Distance Between Two Along-Path Positions...........c.ccccee... J-4
Figure J-4: lllustration of The Local Variation in ASSAP Horizontal Path and The Reference

HOFIZONTAI PALN.......cooeiececc et reene et sne e J-5



Figure J-5: Hlustration Of the SEGMENT TYPES.......eiiiii ettt seesree e J-7
Figure J-6: Error Bounds on the Time-based PSI Error as a Function of Ownship’s Time of Flight

Remaining to the Achieve-by POINt ..........cccov i J-10
Figure J-7: Error Bounds on the Distance-based PSI Error as a Function of Ownship’s Time of

Flight Remaining to When Designated Traffic Crosses the Achieve-by Point................... J-13

LIST OF TABLES

Table 1-1: 1M ComPAtiDIe LEG-TYPES ....ooiiieiieiteitiiteie ettt 7
I 1o Lo AN o] o Lo 1T T O P - SRS 14
Table 2-2: ASSAP INpUt from OWNSHIP ....c.eeiiiicc et sne s 17
Table 2-3: ASSAP OULPUL t0 CDT...cuviieiieiiieie ettt se et sne st e nenes 19
Table 2-4: Summary of Acceptable Means for Velocity Qualification .............ccocevviiiiiiiiciiecece 21
Table 2-5: Version 2 Traffic Application Requirements SUMMAIY ..........ccceeveieiieieniesiee e sre e 23
Table 2-6: Ownship Application Specific Requirements SUMMAIY .........cccocvirirereneieisese s 24
Table 2-7: Latency Requirement as Applied to ASSAP Data Items .........ccccovvviieneneieisesise e 63
Table 2-8: Latency Requirement as Applied to ASSAP Data ItemS .........ccccoeviiiieiiiiiiie e 64
Table 2-9: Latency Requirement as Applied to ASSAP Data ItemMS .........cceveveiiieiinieiiese s 64
Table 2-10: Output from CDTI 0 ASSAP ..o 67
Table 2-11: IM Application Information EIEMENLS ........ccocveiiiiiiie e 69
Table 2-12: Summary of Required CDTI Inputs of IM Application Information for Each IM

ClBAIANCE TP .ttt ettt b bbb bttt e bbbt bbb 82
Table 2-13: IM Clearance Type and Corresponding Recommended CDTI TeXt........ccovvvivrivnirenieniennenn 83
Table 3-1: FImACTV — Test Vectors for “MOPS Aircraft and Control Model” Validation ............c.......... 96
Table 3-2: FimTv01 — Test Vectors for Waypoint Sequence Requirements Verification..............c........ 110
Table 3-3: FimTv02 - Test Vectors for the MSI & PSI Requirements Verification............cc.ccooevvrerenns 115
Table 3-4: FimTv03 — Test Vectors for the IM Speed Calculation Requirements Verification................ 120
Table 3-5: FimTv04 — Test Vectors for the IM Speed Conformance Monitoring Status

Requirements VErifiCatiON .........ccooiiiiiiiiiie e 124
Table 3-6: FimTv05 — Test Vectors for the Horizontal Path Conformance Monitoring Status

Requirements VErifiCation ..........ccocoi ittt sre s 126
Table 3-7: FimTv06 — Test Vectors for the Feasibility Check Status and IM Turn Point

Calculation Status Requirements VerifiCation ............ccoeovviririniieneeesse e 138
Table 3-8: FimTv07 — Test Vectors for the Maintain Current Clearance Requirements

RN T 172 oo S 147
Table 3-9: FimTv08 — Test Vectors for the Capture then Maintain Spacing Clearance

Requirements VErifiCation ..ot sre s 158
Table 3-10: FimTv09 — Test Vectors for the Achieve-by Then Maintain Spacing Clearance

Requirements VErifiCatiON .........cocooiiiiiiiiiireee e 165
Table 3-11: FimTv10 — Test Vectors for the IM Turn Clearance Requirements Verification ................. 176
Table 3-12: FimTv11 — Test Vectors for the Final Approach Spacing Clearance Requirements

RV T T oo TS 184
Table 3-13: IM FUNCHIONAT TESES. ....oiieiiitiiie ettt st te et esteenaesaeere e besneesaenre e 186
Table C-1: Data Format for The Horizontal Path ............cooooiiiiiii i C-10
Table C-2: Default Assumed Altitude Limits for Unconstrained Waypoints...........cccccoovvvverinieiiennnne C-19
Table C-3: Nomenclature and Definitions for Predicted Trajectory Terms.........ccoceovvvvirierenenenenieens C-33
Table C-4: IM Speed Discretization Schedule for Federated SYStems. ........cccoovevevieeienieneerc e C-39
Table C-5: IM Speed Discretization Schedule for Speed-Coupled Systems. .........cccovevivvierinieiienenes C-40
Table C-6: IM Speed Discretization SChedUle.............coo i C-53
Table D-1: Distance-based Spacing Accuracy Design GOal...........cccvviiiiiinirineneeecse e D-7

XV



Table G-1: Designated Traffic Test Vector File INfOrmation ...........ccocooovioieiiniiie i G-4

Table G-2: Ownship Test Vector File INfOrmation.............cocooiiiiiiiiiii e G-5
Table G-3: Example of Intended Flight Path Information File............cccccviviiiiiic i, G-5
Table G-4: Reference MSI Test Vector File INfOrmation ..o G-6
Table G-5: Reference (Time-based) PSI Test Vector File Information..............ccccooeveiiinininicncnens G-6
Table G-6: Reference (Distance-based) PSI Test Vector File Information .............ccccccoeeviviiiieiinccenenn, G-6
Table G-7: Aircraft Flaps Max Speed Parameters .........cccvcveieieeie ittt G-19
Table G-8: JET6 Additional ParamMetersS.........cooveiiiieieiieie e siee st st e st e e ens G-19
Table G-9: Example Excerpt of Commanded Speed File...........cooiiiiiiiiiiiieeeee e G-20
Table G-10: Example of Horizontal GUIidance File............cccoviviiiiiiii e G-20
Table G-11: Example Expert of Vertical Guidance File...........cccooiiiiiiiiiiee e G-21
Table G-12: Example Expert of Environmental File ..........ccoooiiiiiiiiiiiece e G-22
Table G-13: Example Excerpt of Aircraft State File for “MOPS Aircraft and Control Model”

BV 22 Lo =LA o TSSO U RO PSP R PP UTPPRIN G-22
Table G-14: Example of Forecast Wind File Environmental Data (ForeWind) ..........cc.ccoovviiiincnenns G-26
Table N-1: BADA Data FOIMMAL........c.ciiiiiieieeieie st eeesesee e stee e seessees e steeseessesseessesseessesseesesssesseessessenns N-2

XVi



1.1

1.2

1.2.1

PURPOSE AND SCOPE

Introduction

This document was prepared jointly by RTCA Special Committee 186 (SC-186) and
EUROCAE Working Group 51 (WG51). This document contains the Minimum
Operational Performance Standards (MOPS) for the Flight-deck-based Interval
Management (FIM) application building upon the MOPS for the Aircraft Surveillance
Applications (ASA) System, RTCA DO-317B/EUROCAE ED-194A. Because of the length
and complexity of the additional requirements for the FIM application, they are included
in this separate document. The FIM application requirements in this document are assumed
to be integrated in an ASA System that is compliant with all requirements related to the
Basic Airborne Situational Awareness (AIRB) application, which is defined in the ASA
MOPS, DO-317B / ED-194A, unless explicitly stated otherwise.

Note: During FIM operations, the AIRB application may be required to be shown on the
Traffic Display to facilitate pilot monitoring.

System Overview

The ASA System provides the avionics for surveillance processing and display of ADS-B
based aircraft-to-aircraft applications. It is part of the larger aviation system originally
described in the MASPS for ASA (RTCA D0O-289), and later updated in the ADS-B Traffic
Surveillance Systems and Applications MASPS, RTCA DO-338. ASA System avionics
functions necessary to support or perform the FIM application were approved by RTCA
SC-186 and EUROCAE WG-51, in the ASA MOPS, DO-317B / ED-194A, and in the
Safety, Performance and Interoperability Requirements (SPR) Document for Airborne
Spacing - Flight Deck Interval Management (ASPA-FIM), [DO-328()/ED-195()].

Aircraft Surveillance Applications

The Aircraft Surveillance Applications are described in the ASA MOPS, DO-317B / ED-
194A, 81.2.1.

Figure 1-1 provides an overview of the standard ASA architecture and depicts the
Interfaces between functional elements for an ASA aircraft participant.
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