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Kent Hollinger

Mr. Kent Hollinger HRATRZER (MITRE) B A EINYE I TR — > HT
TR £ 2 A BB P INEUR ~ TR S5 (i Bl et e 5 > S4f - IR B e
o EHBLEREETE - WEA 2013 FHRW THIEEEAB 2L
= B M A &% & Bl , (Safety Management Systems for Aviation
Practitioners: Real-World Lessons)® & o Mr. Hollinger [EIFFIRAIEE
FIVEARSE 2 M2 4R EE R fiTZE 28 (the Radio Technical Commission for
Aeronautics, RTCA) ZFZEELASFBLECHTES ~ MiGes =5 BAHRIERE -

Scott L. Jacobs
Mr. Scott L. Jacobs HRIAZRRHEART A SIEEHT I i X3 E (MAPS) ¥iFss

BRINETANZ —  BEEAAGEREEI - K MAPS tHZEDhae B A LAyl
AV > B3 EE McLean HYSRAZHH 34 E 5 fh i MAPS R A FLESBER AR K
[FJi S R E B MAPS HURATEEE 24 (Air Traffic Management, ATM)
Tz > P SRR AR T KA R RE SR e il R A B
FRZE FHRAME S » FMTAIRRRE - 2007 2 2012 £E/4 > Scott MHEERZ /A T
B AL R R R A ATM S8 TREAT - B R & A B B — L ATM
24 BRABRICESRAUET - SIEBER - BODEHER - NEHRAR

EEEESENERG > ATM AHRAR T sk - BRAE IR S EPI3E K - e AERs i E -
EIEME ST T R AT a0 Bl ATM £ TR S 4 i A B
B o Mr. Scott L. Jacobs #EAFEEININE EANSEENRERE LA - B
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"RBIALHES , (Aviation System Block Upgrades, ASBU) FSRAVEERBEIE
SERATZERE 1977 T - VIL9E 15 FRIFIR K E - SIS
BB e R SRR G E R SRR TH AL
TEMEr > R IR A EE4E (GDP) ERREEM 2.4 EE3ETT > M4 33 [BRE
FI47 6.4 EEETTHIEY) « Folth - fi2e HHRE LR B2 N 3 e T - 22 e
I3 > 1% BTN A TR E 4R RATR IS FE BRI AE ) ~ 1E2E %% > Bio & ADS-B -
fi AT SRR - B ERURTES - DAEAIEREFZ - Hafiz=EEREA
BEPRgs © AR S BIBESESS - HOHERET - 228 - SEtRE T 2R » 12
FHARAR IS R TT [ B 5 A R [H) » 45 RS SR A2 S B &5 B 22 3 »
PRI BRI 22 G R[] -+ 1T ] B SE 2 R S (e ) 72 SR R TR TS -

B BT IRAUIR I ) 7 56 B 4 - B S A B (LRI 5 14648 (ANSP) 19
HIEEEASHIE - B2 BRI hiEEE - BEIHFEE RS FER 1CA0
SERETEMHBERAE - #REESIREN RN A F R R AR
TSR RE ) 72 BE BN TRATUG #R & SRS R B (R S 58 SR s T TS T L LR
W o WONSE - EE - HASRPEH AR » WG ITEED S
SREIZERE o BREIONHE L B —BOM R 22 (Single European Sky)AVME(EMES > #Y
BEURS FIR AZE - SR E N — U122 i 2248 (Next Generation Air
Transportation System, NextGen) » i H AR & HHBHE B 23 AIHTM £
G178 & {EstE (Collaborative Actions for Renovation of Air Traffic
Systems programs, CARATS) > 1% FEBHIGHRERE ZESH -

BIOM B 25 B ol B — R 2= B N — (22 2 AR 4N EE SEAE. 2008 44
REBLT » il T AV AH A B R s A 2R - 2010 £RFKCK > ASBU & IE= Y
fe o BoR RS (R =@ BUE RS - P4 A 2011 42 9 HETHY R BRE
ffi T 2EFE S5 (Global Aviation Navigation Industry Symposium, GANIS)Ed ey
[ - AE ~ A~ B~ EORE - RERHTE R EISMEARE - R HBRE
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FHREBOE R, B ERMTAAS(1CA0) A B S E LA B FR - DIR BB
HREREIROD 20T ASBU S EIR - 73t 2011 28T 6 X~ 2012 21T 4 KA,
T ek S AR R T R B A B s R o o S e TAE A PN A AT
HHRELL ASBU MECRAERAINNTR BERMT A S 2 4 - [ S BISCERATE H A5 HVET
B AARGERAE A UGB RO S SRR 5 R B BRI (R Y B 2 -
ICAO BEENTY 2013 4F55 4 ARAYRERATZE ZEMiETE](DOC 9750 / Global Air
Navigation Plan, GANP) KIEEHEEASE - EHRMT LG IEF - (Aviation System
B e R ERIRITVE B 240 Ry 2 B A
BE—RAbaumias s 2 A Rig AR iR M AR A S
5 As A G B MR R BRI E B S SR AL BB AR > EF LI e R B — 3t 7 7R
BB ARG e B R T R B > Amid sl S BB - BIPER &I -
R E LR TR - BT EIRIEAE « B ARS8 n A ER IR 7k S S A R
ARFS - 2016 4 - LRUEEE BETENR 2013 £ERN GANP B LUK Fr s A 2s R il B 3
SEmFEEEIY ASBU Fdl STERITHERZVESE > 1CAO {EIEEEAR 2016 56 5 MR
GANP - 3% ASBU &P ELHFAE DL N B N A 4IET

Block Upgrades, ASBU)ZEEHHEFZHLE

ASBU Z&EHE% (Developing Team)
GBI (Technical Team) PRERERX (Challenge Team)
BUFE R Bt
ERBEFRZE _ .
Bie FAA BB IFALPA %838,
&HZE(FAA)
(IFALPA)
BN ZE R T
‘ Bl k=aas N
4H &5 STU TR IFATCA 485
(IFATCA)
(EUROCONTROL)
BOME—K2Z=
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iz B HIbsT — EUROCONTROL ¥, FUROCAR, S5
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(RTCA)
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METH#EE BNRAmM=E
B E R B4 ICCAIA EF  CANSO #T&
& (ICCAIA) (EUROCAE)

EREfTE S RNIESURE
#WE (IATA)  4H& (CANSO)
EEEF 2| SRi%E (MITRE)

IATA ${TH

ASBU R P/ t=4H A A

GANP Frf&.Z ASBU M A T 81 ICAO HRH B RATE B (EfE& (Global Air
Traffic Management Operational Concept, DOC 9854) ~ FRFUEHE L4 K+
fff(Manual on Air Traffic Management System Requirements, DOC 9882)F14
R i & 4 3 RE 2 B F i (Manual on Global Performance of the Air
Navigation System, DOC 9883)% 3 {ElfiiZE AR &S Ey R IR - IIHE
FIFZE es BRI E R RO AR - DA Rk H AR RN 22 s T2 tfine 7 - BB i
ES BT E B S8 20K 1 HARAG RS (5 R ZE 3R - SRS ra i BERATIR
TR SR HR (L 7 S 22 e AR e el i B P FRUMIME - DN R B B e
M o WRFE SR S HIEK -

B BR A S PR R I s P R St [ S i Y B8 45 - 4R 5] - ASBU B8N
AR~ B~ B SCHABIE T DR BRI A S P AR i A B A RE A
TAEMHRAE A - s EEhdln ~ 12 - BEREL R & FE 22 Bt EsE D4 & o
ECRE S R0 RIT B VO {8 777 R 5 19 R 7 AT 22 SR 2R B 0 “H 48 (Per formance
Improvement Areas, PIA)AHREA * #4353 (F (Airport Operations) ~ EBKEZEHL

&l g iE M (Globally interoperable systems and data) ~ EefEMfTAHEZS EEHIf
PEEE S (Optimum capacity and flexible flights) ~ AR Z RN K
(Efficient flight paths) - IMEEF—IHSCE A B Z FTasfn =il - F LI
0 % 3 (9 4 {i& ASBU JH4R&HIE (Block) 4 AR [EIFE ELHY SRR - 15 1 (BT THARAHIR

RPN & L% SeIsrE R A IE H AEJJ1544H (Module) -
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SAEARIUAE S [ 413(Block) 0 ] [ 4(Block) 1 ] [ 41 (Block) 2 ] [ 413(Block) 3 ]

Performance
S ——— (2013) (2019) (2025) (2031 &>)

B0-15 B1-15 B2-15 B3-15

4l (Module)

JEIEET ICAO SIP 2012-ASBU workshops Eife

1% 2013 SERiEY GANP 1 > ASBU & — B RE IR = SIS 4 ERHBE - R Ry

H 2013 4L - & 1 (EHBEPEELLL S 5 1 B > 43 1 (E4HBEAYES S R BN ST

AHHAtTRE TR H e AR - 1 2016 FE55 S RRAIGEEE i 6 25 1 H - 0 H

ZHBE(Block 0)HERVFAHIG R 2013 FEHETEKHEN BT L I EE

F o 1 2 3 BRI & EARIr IR ZGEE R IE H > 2019 ~ 2025 k2 2031 57
Bl B FCEE AR AT -

GANP 3] %€ ~ 2%
48R (Block)
(2013 i) (2016 k)
Block 0 2013 2013
Block 1 2018 2019
Block 2 2023 2025
Block 3 2028+ 2031+

HREMEFREERILIFE A S AT SR R RSB IR > el
Bl S IER RS EXEMT - 40 Block 0 AYREEHZE 2013 FH9EL 88 E5ERK > ICAO
FE BERERTT 2013 £ 2018 FRITEEHE - 1CAO BEFFEIEES TR
B DUz R iR L FREAHES R ASBU Ay —IRAHPT 3R Rl MR,y

8



SIBHEER - GRS SRS IR - FTRITEE T E IR
ro ~ ERURARHE ~ M B EEEE M - AR RS R R A T R R A R A A R
{tF o SEFME 3 EEEAT 1 TUYEIE » B4 Block 1 HYBE— 4R A R BB IR RAE
2019 FF5E A o [EE& T A Block 2

Global Status (Ready or Date)

Readiness
Checklist Standards Readiness

Certified Avionics Availahle

Infrastructure Available

Ground Automation Available

Procedure Structure Understood

Basis of Operational Approval

Understood
FEEEFH » H1E 2015 The MITRE Corporation
154H (Modules B E
4HBE (Block)
(2013 fR) (2016 ki)
Block 0 18 18
Block 1 17 17
Block 2 10 10
Block 3 7 6

{f ICAO 5155 » ASBU HY 4 {H4HBRIE ELE N —IHRAE L & I8 (PTA) 57 75 1IAR
FIAFIAGHERE - B4 Block 0 FEE A RIS G EE A - (F[F k& S5
BEEAIAVIAEIAR « FPFEMERE « BA 1 2 SOl GEEs [
IR HEES EWA RSB - (BRI DI e & FRE B
%o DIBDRE 4 (EHBEE R 7% PIA AYSCEHAHERE AT T



Block 0 in Perspective

Performance Improvement Areas

Globally Interoperable
Systems and Data
Optimum Capacity and
Flexible Flights

Efficient Flight Path B0-DATM- Servics Improvement

BO-SNET- Flow
Performance through Planning
. based on a Network-wide view
B0-TBO- improved Safety and
Efficiency through the Initial TDD
of Na’ Link En-route

BG-OPFL-

© 2015 The MITRE Corperation. All rights reserved.

Block 1 in Perspective

Performance Improvement Areas

Systems and Data
IM‘ B‘vnAltﬁm B1-SWIM - Performance
sy
etecrological Information M.

Efficient Flight Path

B1-NOPS - Enhanced Flow
Performance through Network
Op Planning
B1-TBO - improved Traffic S
TOC !MM Initial TOD ‘- ll'lw:::i;
B1-DMAN - improved . using VNAV
Apt Ops through B1-APTA -
Departure Surface &
Arrival g

B1-WAKE -
through Dynamic Wake | | Remotely Operated
Turbulence Separation

© 2015 The MITRE Corporation. All rights reserved.
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Block 2 in Perspective

Performance lmprovement Areas JEE——-—

Airport Operations 'y
Globally Interoperable &L B2.SWIM- Enabling Airborne
and Data i Participation in Collaborative

Optimum Capacity and ATM through SWIM
Flexible Flights g B2-ASEP- Airbome

Efficient Flight Path Separation
B2-SWIM- Increased User
Involvement in the Dynamic B2.CDO- Improved
Utilization of the Network Flexibility and Efficiency in
B2-RSEQ- ToC ! ToD Descent Profiles (CDOs)
Linked Arrival 1 Using VNAV, Required
Management S d Time at Arrival
and Departurs B2-ACAS- New Collision peed and Time at Arriva
Management Avoidance System
AMAN/DNAM B2-RPAS- Remotely CTA
Piloted Aircraft (RPA)

Integration in Traffic

B2-FICE-Improved Coordination
through Multi-entre Ground-
B2-SURF- Optimized
Surface Routing and qu::;::“,::gﬂ,‘;f Isti‘El,“s,tep 1 B2-WAKE- Advanced
Safety Benefits l Wake Turbulence
{A-SMGCS Level 3-4 and | aration (Time-Based
§VS§) I
I

© 2015 The MITRE Corporation. All rights reserved.

Block 3 in Perspective

Airport Operations .

Globally Interoperable

S and Data y B3-AMET- Enhanced Operational .
Decisions through Integrated e

Optimum Capacity and y Meteorological Information (Near-

Flexible Flights F term and Immediate Service)

Efficient Flight Path

Perf e Imp Areas R,
>
SEMS

‘ B3-FRTO- Traffic
Complexity Management

B3-TBO- Full 4D

! Trajectory-based 1
ToC | "Operations. | ToD

B3-RSEQ-Integration
AMAN/DMAN/SMAN

| B3-SSEP- Airborne
Self. aration

B3-RSEQ-

Integration
CTA AMAN/DMAN/SMAN

B3-RPAS- Remotely
Piloted Aircraft (RPA)
Transparent Management
B3-FICE- Improved
Operational Performance
through the Introduction of
Full FF-ICE

_— e = = = = = = —
—— o — o —

& 2015 The MITRE Corporation. All rights reserved.
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A EIPEELAHBR AR P RE R EMEE - WP B S P E AR T A AR
BRI  BERFRIAVSHIN S (Thread) » REAIZEREAVHHIR EREEmAT GRS - &
WIHF4E T £ #E1F (Continuous Descent Operations, CDO) ~ 5B 5355 1
(Departure Management System/DMAN & Arrival Management System/AMAN)%E >
Ve = A i R PRI AR A HE T 10 24 | PR B AH SR HIBEAE N 505 B A
@] - 41X G BB -

BHRCERAFRFIERX Efficient Flight Paths

llll

f%bﬁé{*ﬁ Airport Operations

ll“

GANP Fr&#&Hy ASBU HHAH IR (U BT M - & B aladskia] A e (SRR
KERLH IR - WA RSB 2R EE - 1 [CAO (REHLHUE
S IEE - R R E 2 ERE LB AT B 2 & 7 B4R FEE (Minimum Path
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Guidance)

» AR ST Ry VA4 (Bssential, E) ~ GEAE4H (Desirable,

D) ~ FrEIEZH (Specific, S) ~ BEMAIFLH (Optional, O)ZEVUSHLLHEE R INE 77
EHST BREESS ¢
1. DEAIFELH(E) * i@ Rkl st - LR Rt e

B SRR ASBU 1514H - 25 By GANP S BRALATIZE 240 MERE 20t B AR T

VR T AT ARSI Ry ICAO A& B B MVHSE RHIZH E - 1 Block

0 #Y BO-ACAS ~ BO-APTA ~ BO-DATM ~ BO-FICE ~ BO-ASUR » PAK Block 1

Y 7 IAIEAH S

TE B A RE ICAO ZEK /58]
H 20144F | AEHEeEs
BEEE 7.1 /K > 2017 &£ 1
BO-ACAS | EBZEFELRSKRE 7.1 K T —
SERK, °
\ EORE BRI 2016 4
BO-APTA ﬁﬁﬁ%[ggw‘ﬁ’%@? B | mmmemmaim
BesrEERREPEL -
BO-DATM | fiZ= Bk EEE 2R IE RIS ET SR
LA AIDC BiEMiE R
. \ BT BURRENE
BO-FICE \ji%g:ﬁigmﬁg@% MEEH - HERK - &
MEHEFEREZERE
E o
B B B E S R AN B T B AR AR R
BO-ASUR | (ADS-B)MIZREEAL EAM R R E R A
(Multilateration, MLAT) | H

2. GEEBRAD) - REANHESRARER N/ B2 R 2 m i
B ASBU 54H » 411 Block 1 /Y B1-ACDM ~ B1-AMET ~ B1-NOPS ~ B1 - SNET ~

B1-TBO %555
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3. RPEAIREAH(S) © AR 24 S AR VR e HR R PR R SRS i I e
FJ ASBU 1544H ;
4. BEFRIREAH(0) © BILE e iy e R E BRI I AT e AN B ELARR Do
B8R ASBU #544H » 41 Block 1 #Y B1 -WAKE~B1 - SURF~B1 -RSEQ~BI -RATS~
B1-FRTO 54§ -
$5> ASBU NHYEE—TAME4E » ICAO S4H7A ASBU- REREE S LM (The
Aviation System Block Upgrades-The framework for Global Harmonization)
S5k ASBU £ 454H (Modules ) BIHER I N - BHIREL - [EFIS & > [ToaiE
BRMEHPRIEH (Global Plan Initiatives, GPI) » HAXHE /A B - 2K
HICEE » HINER - e ~ B DA R I G » IAREL G i > FTRRAE
7 hERHIRTZE B T RE D B E R R ROITRE JIIRRR - NRINEF & - IR
HOR > AHBEAR EMEAR TR - iz nlatE > BRAHE RTINS HEBEEE - 5T a0
B > B ~ Ry BRI SAER S 2 B S E NS - IR RS
RIET AR IR B AN - REAIES T R E AT ERN -

#EFE ASBU e I RE B

WIFIATAL - FTAEZEHE - FRITRMTR BT - 1CAO &8 B - WIS %
> ASBU NHVFTAEREAE - IR TR EE - PR ZAIREZRAN » Hak R Bl 225k
F ~ BN ~ Efgadiiae )] - B - ERINRES - BEEEDFTREA
BEE - MAHS ISR BRI » ZRERAANT) - E® - BB R
BRTH AR FE i 7 2 RR AR A 2 » IR 1 RIS 1 8 H 2 350 mT I J iR ) 5 el (R
Vet S AN~E B A S R i U AH (RS SR
R ©

EGHURNE S BRI NI R ERETE ~ AT K i E s,
46 - DL 2012 4 3 FfTZE i, T8I EIAG AT S S B S W= S R R 5k
BRI ZE E AR A A SR CE R — (M R - HUE RIS /e ikes 19 RAVEIR -
G RBRAEEBEN 3.5%  $2AL4T 5660 & TIFE - B BBiE X a R
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HREY 2.2 B{EETEHE - FENERE R E R BnIfiE e - RE i
BRI - HTZEHRAHSE SR R N R A AR ~ D&
BUE.0 - BEEE) - ZENBEANOREEFEL » et SRS > R =2k
ZEHSRE - ARG B — R B BT (I B 0 Je DB > #I5aiE B
EHEASECHRI  EEREELEHRSG EE EF e tEEEE
W R BIR AL > FUAIRR RS, - LB BBl > EETURBE 5 SFAVEH
FH - BESIRE - IR ENIIEE  EIRENITEE - JRE R E AL
RN - EAREE > LR B EE > RO ITEEESR N AR
(B S e AR AR FEARE > DU SRR T TS TRAS R K 5 SEAVRREE -
FERRRCOR ~ KORG85S - s RIS R AR RR - 220 > A&
IR i A AT R KRR & -

Capacity Across the Aviation System

HHHE 2015 The MITRE Corporation

e B EM AR A ENEERS SRS RN ERE RS
PR S B ZE ZE BB BT R RE SR - MU LR AR s 2R 2E LA
JRGEE - FISATE R SRS S SRR - SRR B AR B A DT B B A4
% FHAEE (Projected Capaci ty ) U B THEASH BB S i B S S 45 5
DASHEA835 R B A IR - A G B A BRI ] P ] e RS iy 2 53 I s ol
Sy GRS EE - (F Rl AESBRE TEEA A BB TEET 35 KA G/ > DA
i & W A R B R SO TR E T A S F s - S B S » IS HTEE
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EURCE - RIS G R~ RS SERYEE A R E R 2= 25
PRFELE P - BER S IR L PR 5 AT R T B e AR R 7 A5 T
RS S ERE 2 G THINE B > DUREThRIFE 2 SIS TR & - $TA
BRI A R > RITRIE L &R B S E T SR - S h RS T A
BRSNS - B S AT ~ BERIETTE - B EIR TR B
A BIERSGHEIEEEE  BIPEEME AR FEMEEIN - EE R
HARARERE - SRS SR E 8 1R - JT R T TR DT TR

Altitude Transitioning
and Crossing Traffic

‘ Arrival and Crossing Traffic |

H1E 2015 The MITRE Corporation

FORERXTFRABEM: 24T (Needs and Dependencies Analysis, NDA)

FRARGRIT = JUEFTRRIEEE ASBU FEAHAISERRMT: - M FFHBEES RE
4 > RIS E A EEHYE - SUREBUE TR BT LTI ASBU
BN BT SR A Sy AR - SRS kR ] ASBU CUEEEE B - FEOKER ASBU
TP B IR V4SS > DUR R SRR BB ARSI DIBCREHE B » BT
ASBU AT E/NH » BT HARERES - SSBIFTR A ANTRESEENR » AiEH
TR BURAERAI M AT » AR E A RS R R K - WS (g BE A B At 1544 2 il
AR - MY RE . EYIFEE BRI T A EER T
B BT EPE R BT R 2 AR 220 - (E R BN E R B E » 55
SRR G I = > Fo2ERk NDA 43477 > F ASBU B/ NH % 4% 15 ASBU #5408 H Y
B LUEIS AR ASBU - TRIEAHAVEFATAIR - IERE [CAO AHRR T @ AHARHY E st =
A BIFTERY e R » RIS A AR AR AH R i B EIR © R4 A0S Ehe 5 ASBU
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AR E R BB E TS - BAE AL - i - ieRAVHSE EE - B
fEEEEAR  FIHTRRE - FRth s © R A H IR R R iTaE I AERA4HE
MBI ERL BT TRE IEEE B SRS (S A B L Tl AE
BRI BRI - SR VB R TTE © SR B AU E Ry - NMER ~ &
SHEREGERTE R W TIZRE B LS 2 JRR 53T - 2 % FEF NDA 537
AT AR B ZE I ReAS 2 3 T -

HEIF(IRMBE4H (Candidate ASBU Modules)

BRI RS > AN A A E FBIAE - TR - AR EIR S
ZRERERNE BT - B AS S BUERITIH - Y 2019 2 BT Gl R 2 fils i
RETFIGRICESRFREIRY 0.5 70 » sRE WL I7HE 47T 1 TE
AEBA BEFCE R 10 (F5F% XA GFTA T G2 ASBU B4H -
PR P 2 DUERAHESRES B B REAREER K  BfF& 7 BHSEE
HIMBE eI AH » a8 R B —FRIGH R AR ~ i 2 & S B MR e TR i
55 Kt ASBU TEAH Y2515 » 1252 BO-APTA K B1-APTA By {BBefsisH - (B(LiEs5MR
)i?* o

Increase
Aerodrome
Capacity

Optimization of Approach Procedures BO-APTA and B1-APTA Optimized Airport Accessibility
including vertical guidance

© 2015 The MITRE Corporation. All rights reserved
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{EIRIELHTE K 04T (Needs Analysis)

P E % BRI AH 1% 0 {0 BA A b 1 5 4H 5k 4% U5 B (Global Readiness
Checklist) » HEZDISIAH & T IS Tt 4E - DRAFEE B BRI  FTRlC G
BRI ENUEF AR - fTas B THEae 20K ST AYH 3 2 A R &
TOREELRE > RO H GBI B » AHEEE R RIS - BHAER
HArih e R B S HE B -

BRI M54 (Dependency Analysis)

B BE AR MERR AL B2 RSN » AR 2 A HA B B4 ELART T
R PEATISEAE - BT RAT 14 T BE R (B R MR AR Y S M R (A > B0Rs [ F er f
GUREEE  NEMASIES - SORIBIEREEMBEE - MFEHRE GANP fI$% 6
AR 4B (O T R B P2 I R OS4SR I B (A B L PR I AR T R e 2 AR AT AH » (E PT T
P L% RS AH EL AT R (A 5E4H

BO-APTA : B1-APTA

BO-WAKE : B1-WAKE : B2-WAKE

AIRPORT B0-RSEQ 3 B1-RSEQ B2-RSEQ ; B3-RSEQ
OPERATIONS : | : : :
: BO-SURF ; B1-SURF : 2 :

B2-SURF

H H

: B0-ACDM : B1-ACDM : :
; H

H : B1-RATS : H

H H H :

- g : -

i BO-FICE : B1-FICE - B2-FICE : B3-FICE

i H H H

H H H H

H H H H

GLOBALLY i : H :

BO-DATM H

H

H

o

: . ' B1-DATM [N ety
INTEROPERABLE H ' c
SYSTEMS H H . I

AND DATA
B1-SWIM s

H :
BO-AMET ' B1-AMET . H B3-AMET
. 5

H :

B0-FRTO : B1-FRTO ¥
I H '

BO-NOPS — 2 C :

> . BI-NOPS : 2-NOPS : B3-NOPS

OPTIMUM H BO-ASUR
CAPACITY H

AND FLEXIBLE : B0-0FFL H :
FLIGHTS § BO-ASEP E B1-ASEP :

' :
BO-ACAS H H B2-ACAS

H
B2-ASEP _I H
H
H
H
H

BO-SNET : B1-SNET me—
:

. .
B0-CDO H B1-CDO H B2-CDO

: BO-TBO . . : B3-TBO
EFFICIENT - s H H
FLIGHT PATHS : B0-CCO i H :
: : B1-RPAS . B2-RPAS : B3-RPAS
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HHE 2016 1CAO GANP APPENDIX 6

T BARFRA B MEAR 4H 1R, FE i Z IR B & 00 B2 (Enabling) ~ 37
(Enhancing) & B4 7871 (Forward Supporting) FARME I » AR FAE
THAETARH N BRI - B MR BRI 2 (o B JH i il S 884 - Eb4 BO-TBO {#
FEERAE S & /R S Bk @R (CPDLO) AL E » BT 4litnd S 15140 A 256l
CPDLC #HE#7 » 41 B1-SURF B Z {7 RAMHMA K » B2-SURF {£75% CPDLC i & -
NEE4N “Uplink and downlink of complex requests and clearance” Z¥HFY

BUIUFTHE/REL CPDLC AR

ENABLING FORWARD-SUPPORTING

BO-TBO CPDLC
B1-TBO 4DTRAI

These modules are These modules provide B0-TBO and B1-TBO will
required to make some benefit to B0-TBO make implementations
B0.TBO and and B1-TBO but are not of these modules better
B1-TBO work: required or more efficient
(INCLUDE YOUR Enabling and Enhancing will be Forward-Supporting will be used
CANDIDATE used in Gap Analysis later, in Business Case Analyses
MODULES)
@ 2015 The MITRE Corporation. All rights reserved
Block 0 Block 1 Block 2 Block 3
BO-SURF B1-SURF B2-SURF
Improved Runway Safety (A-SMGCS  Enhanced Safety and Efficiency of Optimized Surface Routing and
Level 1-2 and Cockpit Moving Map)  Surface Operations (ATSA-SURF) Safety Benefits (A-SMGCS Level 3-4,

Airport surface surveillance for ANSP
and flight crews with safety logic,
cockpit moving map displays and
visual systems for taxi operations

ATSA-SURF IA and SVS)

Taxi routing and guidance evolving to
trajectory based with ground,/cockpit
manitoring and _ of
clearances and informatien. Cockpit
synthetic visualization systems

Airport surface surveillance for ANSP
PDC/DCL supports if integrated

YELLOW are GREEN indicates
Forward_— T————— | ADS-B asEnabler:
Supporting - if you decide to do

needed foruse in | po.acom B1-ACDM this module, you
a business case Improved Airport Operations Optimized Airport Operations will need CPDLC
orinclude in CBA through through Airport-COM Total Airport

Airport-COM Management

Airport operational improvements Airport operational improvements
through the way operational partners  through the way operational partners
at airports work together at airports work together

PDC/DCL supports See BO-ACDM

@ 2015 The MITRE Corporation. All rights reserved.
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FEUNEEREE (Needs Inventory)

TR BN R 2 B BT MRS A N A A R R R R S e 2 -
I_E A BEREAH A 7R OROE SRR R L IR RS F4H R SKOB B » ' CPDLC M A B
GEARATROK - TIREMETRATE T 47 - MARERE(E - NETELIMRAERS e
SB[ AR S RS © AR T M ~ B EAH RN A -

CPDLC
Functionality

If there are standards

Ig::ll?o?];e assodiated with any of
Gap Analvsis these, annotate them
P Analy as well

@ 2015 The MITRE Corporation. All rights reserved.

ARIFRRF RN TR S E 2NNV ARIERR - iR S e
Ko A\ B TR > AIThREBLER] ~ 12F ~ SRR EIRBTROIS:
R L Z BMTRe JIF AL + AHEAMY ASBU AARH DAR HI EATAE



System Elements Topic [£1.ELTIN4T Module(s) Measure/Standard

Air Navigation Service Top Level Initial Continental Data Link Communications BO-TEC FAA AC20-140B
meder (ANSP) Basis of FAA AC120-TDA
Air Traffic Controller Approval
+ Automation Display Advanced Data Communications B1-TBO To be determined
*  Flight Data Processing . _ . . o :
System Operational Initial C Data Link C BO-TBO ICAQ 9694 Manual of Air Traffic Services Data Link
+  Surveilance Data :miﬂc}z;negt RTCA DO-290/2 Safety & Performance Reguirements
Ef;ﬁ;?acsg“em Description Advanced Data Communications 81780 RTCA 5C-214 Safety & Perormance Requirements (draff
. 2=l
Communication Senvice :u;:;ggﬁpg;ﬂyf ADS-C (Initial) BO-TBO RTCA DO-258A FANS-1/A+ Interoperability Requirements
Pmnier (CSP) ADS-C (Advanced) Bi-TBO ATN Baseline 2 RTCA SC-214 Interoperability Regquirements (draft)
ANSP Interface +  Extended Projectsd Profls
*  Ground Data Network
*  Air/ Ground Radio CPDLC (Initial) BO-TBO RTCA DO-258A FANS-1/A+ Interoperability Requirements
Transceiver *  ATC Communication Management
[AEEC 631) +  ATC Clearance Management RTCA DO-280B ATN Baseline 1 Interoperability Requirsments
A.rmﬂ Operstor System CPDLC {Advanced) B1-TB0 RTCA SC-214 ATN B2 Interoperability Requirements (draft)
Data Radio * 4D Trajectory Management (4DTRAD)
(AEEC 750) . g
+ Communication Procedures Neminal and non-nominal procedures BO-TBO RTCA DO-290/2 Safety & Performance Reguirements
Management Unit : :EE\:S
[AEEC 758) -
* it Management Neminal and non-nominal pracedures B1-T80 RTCA SC-214 ATN B2 Interoperability Requirements (draft)
System (Optons) + CPDLC4DTRAD
(AEECTOZ) / +  ADS-C Extended Projected Profie
+  Aircraft Personality
Module Network FANS-1/A+ BO-TBO RTCA DO-258A FANS-1/A+ Interoperability Requirements
(AEEC 607) Protocel
*  Multi-function Display ATN Baseline 1 ICAQ 9705 Manual of Technical Provisions for the ATN
[AEEC 739)
+ Flight crew ATN Baseline 2 B1-TBO RTCA 5C-214 ATN B2 Interoperability Requirements (draft)
Air [ Ground VDL Mode-2 BO-TBO AEEC 631
Sub-netwark B1-TBO RTCA DO-281B
C i irspace/AlP BO-TBO RTCA DO-290/2 Safety & Performance Requirements
Tracking all of Bi-TBO RTCA DO-280/2 Safety & Performance Regquirements
this in _Exeel E Sector, Position Configuration B0-TBO RTCA DO-290/2 Safety & Performance Reguirements
RDB will enable
q K 214 5, i
| SOI'lInﬂ and B1-TBO RTCA 5C-214 Safety & Performance Requirements (draft)
filtration later

(=]
]

015 The MITRE Corporation. All rights reserved.

SR A EAEEE (Baseline Inventory)

SR 2 FEFSROE B > B A0 1CAO ~ FAA ~ RTCA SE4H4% A BHTHAEE(E

HSLPE o dHA - Bl BRI - s B E RIS 2 - 448 - IIa sl
A E SRS IR AL R - BURes ~ 4848 - RSB SN At 3 ikae
AR R4 & 2SRy ~ ST ~ BB MRS SRR SR e R B IR
BIR - WS TR R B ~ BURNEITTE « BRUGHE 2 EIREIEREMERTSEE
e > MESRIR A B R BFIEE » SN A Az AR RS - iEftiEa
ARt R s te % - EEIEH - WA IE ~ 127 ~ IR IF IR BRSO S
SR B Z It RE e © AHRE ASBU A5l » I EAREAE R Bt 7 SRR A BB 5 -

%
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System Elements

Air Navigation Service
Provider (ANSP)

+ Air Traffic Controller
+ Automation Display
*  Flight Data
Processing System
Surveillance Data
Processing System
+ C5P Interface

Communication Service

Provider (CSP)

+ ANSP Interface

+ Ground Data
Network

+ Air{ Ground Radio
Transceiver
(AEEC B31)

Aireraft Operator

System

+  Data Radio
(AEEC T50)

+ Communication
Management Unit
(AEEC T58)

+  Flight Management
System (Optional)
(AEEC T02)

+ Aircraft Personality

Module

(AEEC &0T)

Multi-function

Display

(AEEC T39)

+ Flight crew

Topic Capability Module{s) Measure/Standard Baseline
Functionality ! | ADS-C (Initial) BO-TBO RTCA DO-258A FANS-1/A+ Interoperability Requirements ADS-C FANS 114
Application RTCA 5C-170
ADS-C (Advanced) B1-TBO ATN Baseline 2 RTCA SC-214 Interoperability Requirements (draft) | Nene
+  Extended Projected
Profile
CPDLC {Initial) BO-TBO RTCA DO-258A FANS-1/A+ Interoperability Requirements ADS-C FANS 114
+ ATC RTCA 5C-170
Communication
Management RTCA DO-2808 ATN Baseline 1 Interoperability Requirements None
+  ATC Clearance
Management
CPOLC (Advanced) B1-TBO RTCA SC-214 ATN B2 Interoperability Requirements (draft) None
+ 4D Trajectory
Management
(4DTRAD)
Procedures Nominal and nan- BO-TBO RTCA DO-290/2 Safety & Performance Requirements ADS-C Procedures per
nominal procedures EUROCAE ED-120
+ CPDLC
+ ADSLC
Mominal and non- B1-TBO RTCA SC-214 ATN B2 Interoperability Requirements (draft) None
nominal procedures
+ CPDLC 4DTRAD
+  ADS-C Extended
Projected Profile
Network FANS-1/A+ BO-TBO RTCA DO-258A FANS-1/A+ Interoperability Requirements Network Connection OK
Protocol
ATN Baseline 1 ICAQ 9705 Manual of Technical Provisions for the ATN Network Connection OK
ATN Baseline 2 BA-TBO RTCA 5C-214 ATN B2 Interoperability Requirements (draft) Network Connection OK
Air { Ground VDL Mode-2 BO-TBO AEEC 631 None
Sub-network B1-TBO RTCA DO-2818
Configuration Airspace/AIP BO-TBO RTCA DO-290/2 Safety & Performance Requirements AlXM 45
B1-TBO RTCA DO-290/2 Safety & Performance Requirements AlXM 45
Sector, Position BO-TBO RTCA DO-290/2 Safety & Performance Requirements AlXM 4.5
Configuration
B1-TBO RTCA SC-214 Safety & Performance Requirements (draft) AlXM 4.5

© 2015 The MITRE Corporation. All rights reserved.

Z=PESHr (Gap Analysis)
G RIF HERAH EE SR B A B S B A% o A DL Bl 3 A W = i e SR Bl

You

Your GAP

What You Want

© 2015 The MITRE Corporation. All rights reserved.

Your
Neighbor
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Topic Capability Module(s)  Measure/Standard Baseline Gap(s)

Functionality / ADS-C (Initial) BO-TBO RTCA DO-258A FANS-1/A+ Interoperability Requirements ADS-C FANS 1/A None
Application RTCA 5C-170
ADS-C (Advanced) B1-TBO ATN Baseline 2 RTCA SC-214 Interoperability Requirements None RTCA 5C-214
*  Extended Projected (draft)
Profile
CPDLC {Initial) BO-TBO RTCA D0-2584 FANS-1/A+ Interoperability Requirements ADS-C FANS 1/A None
*  ATC Communication RTCA SC-170
Management
+ ATC Clearance RTCA DO-2808 ATN Baseline 1 Interoperability Requirements None RTCA DO-280B
Management
CPDLC {Advanced) B1-TBO RTCA SC-214 ATN B2 Interoperability Requirements (draft) None GOLD logic

* 4D Trajectory
Management (4DTRAD)

Procedures Neminal and nen-nominal BO-TBO RTCA DO-290/2 Safety & Performance Requirements ADS-C Procedures per CPOLC S0P
procedures EUROQCAE ED-120
* CPOLC
+ ADSC
Neminal and nen-nominal B1-TBO RTCA SC-214 ATN B2 Interoperability Requirements (draft) None ADTRAD SQP
procedures

* CPDLC 4DTRAD
*  ADS-C Extended

Projected Profile
Network FANS-1/A+ BO-TBO RTCA D0-2584 FANS-1/A+ Interoperability Requirements Network Connection OK
Protocal
ATN Baseline 1 ICAQ 9705 Manual of Technical Provisions for the ATN Network Connection OK
ATN Baseline 2 B1-TBO RTCA SC-214 ATN B2 Interoperability Requirements (draft) Network Connection OK ETC
Air / Ground VDL Mode-2 B0-TBO AEEC 631 None
Sub-network B1-TBO RTCA DO-2818
Configuration Airspace/AIP BO-TBO RTCA DO-290/2 Safety & Performance Requirements AlXM 4.5
B1-TBO RTCA DO-290/2 Safety & Performance Requirements AlXM 4.5
Sector, Position BO-TBO RTCA DO-290/2 Safety & Performance Requirements AlXM 4.5
Configuration
B1-TBO RTCA SC-214 Safety & Performance Requirements (draft) AlXM 4.5

® 2015 The MITRE Corporation. All rights reserved.

EREE ST (Inpact Analysis)

SERCAERE AT o B ARARARE H S A AR ZAVIH H 1% - (2R a4 P ASBU
TRAH T R A R 22 P AR 4 S O B AH RV B S sl se & - A Pt Iy 22
PE o HERA - BR0BRA RN BRI E AR 5 3 T e R B BRI

1. B0 e R ECREN D IR EEEISAE - DITIRIERRT - RSBl - 250

PIERERRFY ~ BREBURES M~ NJJER - IRk bR & [ ]
7] AR SR BE A P A T 7] - BT S Z Bi tBES » Wit 2aml
REA AR FIR R AEE -

2. ERIYERA B RI R AR AR B o R A A A BB AT iR

TRREFE ~ ML ~ 2B R 2EAE - BEE B S ~ ATTER
W L BRA L B & S (] I 7] AR S BE A A TR - BTS2
PG ES ~ BT PR B GHAEE - AR B HS58 PR I E AR AT
TR EUHIREEE -
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3. NERA - BRI E T E - OTIERIERRR - S B - 2
BUESERR R ~ BRRBEE M - ANENR ~ @i e IR LB S A
T 5] DA RSB S A AT A T 0] - SR T e S AR A VB > ELA A 8B
THHEATRE RS2 B8 DU %48 ASBU 1R 4H I B AT AE THIR <~ B AT
E o

RATREI Al T RERF Y SR - SR B 5% / 4H&R - S R ] A SRR
I H ARG AT - B ERA - BEHREE - AR EOR Z e s T =5
FEAGEREE NILEEZEONIEE: > WARFE A T - R
B2 (Business Case)lf » BAS R Fyie B2 17

ASBU #R4H AV E R 2a 5P

ASBU B— 15 4H SARAH B 2 5 BEn A (A orls R IR e EL B 1 B e 2 0
TERm » 2B AL e 8 R RE R 2 B REFE I (Key
Performance Indicator, KPI)PLRIREEE KPI Z skt & TH - 1HE
Iz 3 AT L HH— {5 2 (AR BRI B A ~ 185 B 2 S8 S A s A R A
AR - R (Rl R B AL TGRSR - A EIREAG AR - At 28wt Al RE
(] » S LAY RIS 78 SR B B e AR A 1 - T B R E A e fetn
AR  HEETH - BE - FIRARUE « WA BEERE - Bl miE
ELL A2 SR E ARSI ~ AJIRCASZHY ~ BB BB St e 524 L - 152
GGt R A S NS - BT A B E T M 221 -

B EPBIIHT (Business Case Analysis)

UNRIFTEE » ASBU fHAHE B FE A A A i S i I BB I+ (8 S B
HEIE R T » BT MBS ER ST AL A S Y aE T R - FRISEE TR oK » PRI
B - FHEBUIRE S » A BUE TR R IRAT R EEHE - BILEB LD
SRR IR RE S ITERER RS2 TN

1. AT EARZ5 738 (Cost and Benefit Analysis) @ HHEEREEESERTFS

HRP IR B B A B I B S (F AT A S B A 25 > 22 4RI ASBU
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FRaH B HE QB TE G R P i B AR RIS LR H - A5 2Y) -
BRI R LA AR 5% - Az ee a4 DRI E %
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55 BRSO - IRFRRAVE EAREATIE AN ERAY ASBU EHe{FIE - LAzt 3 %
FEARATA FLA S HE -
R ELASK (Negotiation & Decision-Making)
F&H 2 T I H AT AT L FEH D] - DURAHETFRE RS E - FRIER
BAR SR IBAESTE - (3 ASBU tHAHAVE EHEFNIHMES LUR(K - S BhmsHaR AV
E'H ASBU 154H » FEEEITERAY (& P B B R DU R e B Y A — (]
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S ARG HE RS G BB S 2 AR - e A SRR
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B2 ~ ASCHBRMEREY 2R

s Al

ACAS Aircraft Collision Avoidance System (ICAO)

ACDM Airport-Collaborative Decision Making

AIDC ATS Interfacility Data Communications

AMAN Arrival Management system (ICAO)

AMET Advanced meteorological information

APTA Airport accessibility

ASEP Airborne Separation

A-SMGCS Advanced Surface Movement Guidance & Control Systems

ASBU Aviation System Block Updates

ASUR Alternative surveillance

ATM Air Traffic Management

CANSO Civil Air Navigation Services Organization

CARATS Collaborative Action for Renovation of Air Transport
Systems (Japan)

CCO Continuous Climb Operations

CDO Continuous Descent Operations

CPDLC Controller Pilot Data Link Communications

DATM Digital ATM information

DMAN Departure Management system (ICAO)

EUROCAE European Organization for Civil Aviation Equipment

FAA Federal Aviation Administration
FF/ICE, Flight and Flow Information for a Collaborative

FICE Environment

FRTO Free-route operations

GANIS Global Air Navigation Industry Symposium (ICAO)

GANP Global Air Navigation Plan (ICAO)

[ATA International Air Transport Association
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ICCATA International Coordinating Council of Aerospace
Industries Associations

IFALPA International  Federation of Air Line Pilots'
Associations

[FATCA International Air Traffic Controllers Associations

MLAT Multilateration

Nex tGen Next Generation Air Transportation System (USA)

NOPS Network operations

OPFL Optimum flight levels

PBN Performance Based Navigations

RATS Remote air traffic services

RPAS Remotely Piloted Aircraft System (ICAO)

RSEQ Runway sequencing

RTCA Requirements & Technical Concepts for Aviation; and
formerly Radio Technical Commission for Aeronautics

SESAR Single European Skies ATM Research

SJU SESAR Joint Undertaking

SNET Safety nets

SURF Surface operations

TBO Trajectory Based Operations
Vertical Navigation > Area Navigation Along With Vertical

Y Guidance (3-D) or Vertical Navigation

WAKE Wake turbulence separation
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