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* TBO (Trajectory Based Operations)
- 4-Dimentional Trajectory

Operation
Infrastructure

* FF-ICE (Flight and Flow Information for
Collaborative Environment)

* SWIM (System Wide Information Management)

Information -
Infrastructure -

Communication
Infrastructure

Messaging Infrastructure
Information Exchange Model
Information Service

= IP based Connectivity

Ground-to-Ground Communication Network

- Air-to-Ground Data Link

Sustainability
Safety
Efficiency
CDM
Harmonization

Interoperability
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> HEAR—XERAIa Yt T+ (TBO: Trajectory-Based Operations)

Trajectory Based Performance-Based CNS
Operations PBC, PBN, PBS

Trajectory peratt &. ( ’ ’ )

NI EEDT Connected Aircraft

Trajectory Electronic Flight Flight Management TBO
Parameter Bag (EFB) — System (FMS) Clearances

Exchange Flight Deck

g Automation
Precise
Ai ft- i
lrc.ra t Air/Ground CPDLC & ADS-C Clearances
Derived SWIM
Trajectories
FOC . Shared Plans and — .
Automation Consistent Trajectories Automation ATC
Flight Plan Ground/Ground Trajectory—!?;ased Component
Negotiation SWIM Automation Integration
TFM

Trajectory Automation Enhanced

Update Coordination
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» Multi-Regional TBO Demonstration (MR TBO)[ZD (VT

* Approach
- Phase 1: BRI ZEHE (%] 9 2B ZE 4 & RTEH D EET
- Phase 2A:- R UMM IR T S RITEE L RBERDEH
- Phase 2B: R D MRITRIERERC & X MTIRED KT

* Partners
- FAA, NAV CANADA
- AEROTHIAI CAAS, JCAB
/ Phase 1 _ " Phase 2B
{' Technical / Fhase2A W Live Flight
. Lab Demo
Exercise Demo
2020 2021 2022 2023 2024
E——
/ Phase 1 ' .Phase 2A " Phase 2B

Kickoff ' Kickoff - Kickoff
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O FIXM®DO R
= FIXM Core: Flight and Base FIXM Application
= FIXM Applications: Basic and FF-ICE RATIRERIZIRIZEY T S
AvE—CDER

= FIXM Extensions: US, EU and APAC

3/
FIXM Applications -

FIXM
Extensions

FIXMODaYvHR—%2 b

*FIXM: Flight Information Exchange Model

FIXM Core

_7:_9;%0)%% B

FIXM v42.0D 5 A 7455 L 7



MR TBOIZE T B 1EEHD T2 IILIE
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T5RouteTrajectory X

“XSDcamglext — “xSOcemplexTypes
FlightRoutelnformation XSDeomplexTypes «xSDcomplexTypes Profilepoint
RouteTrajectoryGroup e
S S «XSDoomplexTypes
Flight RulesCategory Speedschedule

exSDCmpleXTypes.
EstimatedflapsedTime

= _ BEHRICET 3
=i T == (== T2EXOER

ElapsedTimel ocationChoice

g
dl
ajf
=

= “XSDoomplexTYpes. <XSCcomplexTypes
1 RouteTrajectorylement TrajectoryPointiD

2
B
?
)

XSDcomplexTypes
EnfouteDelay

“XSOCOmpiexType=
TrajectoryPolntProperty

5l
&
R
&

xSDcomplexTypes f ¥
RouteC ,

numesatiol =XSDeomplexTypes
TrajectoryPointPropertyType TrajectoryPointReference

o | FlightRules

iR
VR

«xsDoomplexTypes
RouteDesignatorToNextElementchoice

i

«xSOattributes
hret: Hypert

«XSDcomplexTypes
Constraints::RouteTrajectaryConstraint

+metData ¢

<XSDcamplexTypes
MeteorologicalData

RERERICET S
RIEEHDOESR

point4D Schema

ARTHERBDOT &
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.FfICEFFP FficeMessa e

& 275AM: FiceFFP_Ffice

FficeMessage::MessageType

ELLATION
A_REQUEST
ATA_RESPONSE 5D

DEPARTURE FficaMessage: :FficeMessage

= e ROHEISEIND
e FoaBROES

TRIAL_REQUEST
TRIAL_RESPONSE

ageld

numerations
FficaFFP_MassageType

FILED_FLIGHT_PLAN

type «XSDcomplexTypes Flight
\ FficaFFP_FficeMe: «XSOoomplexTypes

wFlightPlanVersion: Countf FlightData::FficeFFP_Flight
Fficef P + light
t: FficeFFP_PersonQrOrganization [1..2000) |
Time

ion [0..1]

ersonQrOrganization [0..1]

ganizatior
nization [0..200

Uniqueldentifi

+relevantAtmSenviceProvider

=XSDcomplexTypes «XSDeomplexTypes
T FficaFFP_j Atm;ermcepmwder J FficeMessage::AtmServiceProvider
AtmServiceProviderExtension | 0, B PersonOrOrganizat axSDEiction provider: PersonOrOrganization [0..1]

+providerType

i, | TRATRTEIDXZ{ES
L IZRET A5

Filed Flight Plan Message® & &

REJECT
h 4

Filed Flight Plan

Submission

> (Update) ﬁﬁmiﬁ
Desired R/T b . Response -
valua
: Process
_ "\\
// PENDING N

“"I":Iight currently outside ™.
the processing time

No evaluation performed. "‘.‘

<X=-a7IJlL

w No Operator acti [
i ° perarorac fon - Feedback does not include |4 Yes -

™
required \Restnctlun/Ccmstralnt data or an/ ~. horizon for the eASP? -~ m;ﬂb‘%;
| \ Agreed R/T rd
e N
£ NOTACCEPTABLE by 7
Requires Operator action [ Mustinclude Restrictian/" +Not Acceptable *“*l‘]%#b(
. 1 Constraint *— Yes —< Restriction/
] to obtain a clearance \ o " | §
| \May include either the Agreed or/ “._ Constraint? - & 6
'\\ a Negotiating R/T J -
Will be cleared; possibly ,”” ACCEPTABLE V'\_‘ ."""‘Acceptable\‘-\

with ATC changes as 4—‘ May include Restriction/ :H Yes —
indicated in the response “Constraints and/or Agreed R/T./

BE4DTOD
HF

Restriction/

No

/" ACCEPTABLE

"\rv]_ay include Agreed R[I

Filed Flight Plan Message DALE 2 O0—
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BOEIGO

T, UTC 2023-06-11 23:16:59

200 riles 250 ke

© 2023 Microsoft Corporation

- m;\u

All
(uTC] Send/Reey

2023-06-11 21:58:05.914 # RECV
25552  2023-06-11 21:58:07.196  sSC1 & RECV
25554  2023-06-11 21:58:08.299% SC1 25566 * RECV
25638 2023-06-11 21:59.33.204  3C1 25652 * RECV
25641 2023-06-11 21:59:34.506  5C1 23655 # RECY
26237  2023-06-11 22:09:55.731  sSC1 26277 * RECV

Validatien

QoK &
SOK
SOK
GOK
SOK
QoK B

ACID
BOE150

BOET60

BOE160

BOEG0

BOET60

BOE160

Q

¥ Version

_FF_ICE

M_4_2_FF_ICE
FIXM_4_2_FF_ICE
FIXM_4_2_FF_ICE
FIXM_4_2_FF_ICE

FIXM_4_2

TRACK AUTO SCROLL DEMOD
Message Type FIXM Status Soures
E_TRIAL_REQ BOEING
SUB_RESP + ACK JCAB
E AL_RESP GCONCUR JCAB
AGREED_TRAJECTORY Faa
SUB_RESP » ACK JCAB
ACP NEC

JCABHRIDOMEM : SIGMETXA wt—SDHRE

Seasth *AND NOT TRACK

. Timestamg (UTC)

1 2023-08-1T22:0057602
2 2023-08-NTI20909.751
3 2023-08-NT2Z06-47TTS
4 2023-08-1T2V8642.372
5 2023-08-T1TZVE941.318
[} 2023-06-11T2V50:40.352
7 2023-06-1TZVEEI5.665
[} 2023-08-11T21:55-34 067
L] 2023-08-1MTI:5 30068
w 2023-08-NTIEG32.964

il 2023-08-1T21:58:32 742

m 2023-06-NT2CEE0G20

*FIXM: Flight Information Exchange Model

*AIXM: Aeronautical Information Exchange Model
*TWXXM: ICAO Meteorological Information Exchange Model
*SIGMET: Significant Meteorological Information

AToP
aToP
AToe
ATOP
AToP
JCAn
aToe

AToP

v Date 207%/06/11 T40000 - 0106177055555 I St A -

Recipients Message Trpe cuR Aircraft 1D
JCABFA AP ST Tab Sefe-4645-8340-EIIONTIAT 80160
HEC oL EMITab-Sete-4805-8340-CTS2IVUT: BOE160
NEC Am a2 3e2Tab- 6a5-B34D-c 1152209, BOESD
BOEINGOMS. SUB_RESP O2 3e7Tab- Sabc-460%-B340-C11522097347 BOESD
BOEINGOMS suB_Rese GT32Tat-Setc-4605-8I0-CISTORTIAT B0E160
BOEINGOMS. ENROUTE_STATUS G2 302 Tab- Sebc-S60%-8340-CS2209T 14T BOEED
FAA JCAR SUB_Rise G2 3elTab-Setc-400%-B 340 E2200T 14T BOED
BOEINGOMS. SUB_RESP Lratre 8% -BI4b-C 1152209, 7 BOEWSD
BOEINGOMS sus_pise CTBeTT0- Setc-485-B1AD-C1ISTIONIIAT BOE18O
FAA JCAB FAAATOP AGREED_TRAJECTORY a3 Tab- 4885 -8340-c 11522097347 BOEED
BOEINGDMS. ENROUTE_STATUS @2 3e2Tab-Sefc-4645-8340-c 11522097347 BOESD
BOEINGOMS sus_nise 2342700 Setc-485-E14L-C1IS2I0T 1T B0E180

EPAE

KPAE

WPAE

KPAE

200000

oo0o0co00O0Q

A
N
N

Nk

FAARIDEIE : SIGMETIE®RIC &k 2 RITHEED A

LEEHERBOKA
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> FF-ICE[Z &k Bt BERIRITETEID
OfNEHEOEFEEEY—ERD

Simulator £ % UTC2023-05-02 04:0

P KYRGYZSTAN = \ =
= A E TR et 16 IGURY e®

wes I Tim
Il Time: PT2H49M

{ FFICE TR

TRAFFIC

BERERT, ZEEIARFEBOXAICE Y MRERE L 2D
BN DF RH AT RE

*FLXM: Flow Information Exchange Model

T
+= SPECI Message No.13437 s ) e or. 23351, 124100 [ Q) B
a1 0.
CHINA 5 Altitude: 41,000 R -
RJAA/NRT Distance 2190916 [ B
. ar Air Speed; 5333912
Marita International Airport ) % 1 2 1‘«9:5" a3 e
vi(ls?au S hew D“';“?’.\-\ - Temperature: 58 1
Observed on Tue, May 02, 2023 04:00 ey :":"‘: e T b Wind Disection: 261 e d
Temperature 15°C, dew point 5°C, QNH 1008hPa 3 . . fe Sesmmonls
~ s
Wind 50° 25kt with qusts up to 37kt. ey
Visibility 3000m or more, minimum 45° 1200m.
Clouds 500ft (amount: OVC type: CB).
Recent Weathers: TS.
Temporary Fluctions from Tue 04 i1 05:00: - Bay of Bengal
Visibility 600m or more.
o SRILANKA
2 04:00:21 1
RJAA/NRT - | T
Narita International Airport 2023 Mesosct Corperation
served on Tue, May 02, n - TRACK AUTO SCROLL DEMO
Observed on Tue, May 02, 2023 03:00 A o
Temperature 15°C, dew point 5°C, QNH 1008hPa. Mo, Tiene (UTC) Index Send/Recy Validation age Type FIXM Status Source
Wind 50° 25kt with gusts up to 37kl 13368 20230502 03:54:19.380 3432 R RECV &OK S ~ACK JCAB
Visibility 3000m or more. 13369 2023-050203:54:20.502  SC1 13433 £RECYV GO0K BOE78 FIXM_4_2FFICE PLANSTATUS GCONCUR JCAB
Clouds 5001t (amount: FEW), 500ft (amount: SCT) 13370 2023-050203:56:01.342 SC1 13434 LRECV ©OK @  BOETS FIXML4_2FFICE EFPL BOEINC
133N 20230502 03:56:03.264  SC1 3435 & RECV Q0K BOET8  FIXM, | SUB_RESP « ACK JCaBg
13372 2023-050203:56:04.389 SC1 13436 $RECV GOk BOE78  FIXM_4_2FFICE FILSTATUS @ACCEPTABLE Jeap
13373 2023050204:00:08.143  SC1 13437 % SEND G0k IWXXM_3_0 SPECI JCAB
»

8, T UTC 2023-05-02 04:10:31

oy | :iul-.-suun @ @ CT)

Ry s =>r *
Incheon: *Seoul

Suwon ISHIKAWA GUNMA 1ociadl B
SOUTH KOREA TOYAMA SAITAMA \p.2akiy B
Daegu «Pohang B GiFy NAGANO ‘*9“

BRpgsan Ulsas YAMANASHI
K

Yellow Sea TOTTOR  kyoTO

b IMANE i
Muan GWaNGjU SHIMAN HYOGO . SHIGA Lacy.
ua !
HIROSHIMA BIAKA ki &
VAMAGUCHI KAGAWA NARA Zina
Mot EHIME AMASAYAN A1 s
Jeju SAGA e KOCHI
MAGATA HEE
KUMAMOTO
/ MIYAZAK]
/

/‘ KAGOSHIMA

it
AMAMI 100 priles 200 ke
- / © 2023 Microsoft Corporation

All ; - B8 ;\" Q, TRACK AUTO SCROLL DEMO
Mo Time [ SendiRecy ACID Category Version Message Type FIXM Status Source
2 04:08:20.740 * RECV BOETE  FIXM_4_2 | _RESP « ACK 8
2023-05-02 04:08:21.827 SC1 13442 ¥ RECV BOE78  FIXM_4_2 FF_ICE E_TRIAL_RESP SCONCUR Joas
13379 2023-0502 040913955 SC1 13443 * RECV BOE7B  FIXM_4_2 FF_ICE E_FPL_UPDATE BOEINC
13380 20230502 040915887  SC1 13444 B RECY BOE78  FIXM_4_2 FF_ICE SUB_RESP + ACK Jeas
2023-0502 04.09:17.024  SC1 13445 # RECY BOE7B  FIXM_4_ZFF_ICE FILLSTATUS @ ACCEPTABLE JoaB
2023-0502 04:10:14.734  SC1 13446 % SEND BOE7E  FLXM 20 AFP JCAB

BHRAOBERAFICLYEEZEHETES
FRATHERE DR A AT AE
12
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> TBOIZ & HEfiTB972 >t I5 & BB L ETEID &
O Connected AircraftilZ & AEEDATC U AT L ESWIM Y R T LD EREH

Connected Aircraft

FMS: Flight
| Management

EFB: Electronic y
Systems

Flight Ba;

Air/Ground
IP Data Link

Air/Ground
Data Link
Global SWIM ’

eASP: AEROTHAI

\
‘\

AEROTHAL N

SWIM Test Bed $.a {J—\ £

Y prema

~N

Air Traffic Control
Systems

ENRI SWIM
Test Bed

*k eASP: SWIM-enabled ATM Service Provider
sk eAU: SWIM-enabled Airspace User

ZEDSWIMREER L X T L, EEREODATCORTLE
Boeing ecoDemonstrator[Z & MR TBO Live Flight Demo

o Sewp Teg bx 08 7m0 [P S— Qs
i S

ERDATCHOIERIZCEAIRITEE L RE
NDEER (BRiTROExIE)

e [ wams [ e[
P

omeR [PEORICI 151 WA LR
o

O e ]
TR S i

Mify| Ste| Maiste| @R | % | Clem)]

BOET8 B

SSINTTHOW

Connected Aircraftli K HADTERRHMDHXEF T,
Tﬁﬁﬁ@%%&@%%ﬁﬂ%(&%@ﬁﬁ@)
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> AAEBRIEFRIZPLETIL (FLXM) [T& HEEERIZEROBEIL
OXBROFELREDFBEFBICLIXTEREETALRDETIVE

Declared Capacity

Resource Status (External Data) § ﬁiﬁ'ﬁﬂ
Weather —
(FLXM) > A awxxm JAERXETFIL
R Stat Weather Impacted
Impacted Capacity " Capaciey (FLXM)
Operational Capacity - ﬂl_’.J: § IE.IJII- E
FLXM
Resource / ( ) Capacity j OtRXETF )b
( AIXM) Resource Capacity Monitoring
Resource Monitoring Trigger — w—
/" (Lt N A (FLXM) 22 R 35 @ T B
Resource Demand
(Non-Au]XM) Resource Demand Monitoring j n t Z :E 7_'-‘}11
~ Demand P
(FLXM)

Affects Demand /] Eﬁﬁﬁ”"‘ E

Known Demand

Flight Cancellation Affects Demand = K JOEXETI /

(FIXM) / Demand List | GUFI Flight

(FLXM) (FIXM)

Unscheduled Demand
(FIXM)
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> FLXMIZ Xk 5B fER I EFRD=xEL

O ;BERFAHICHIE T Z 5Ground Delay 7 O X ETILIC & B 5l 5 B RERE R D

Simulator

NT FF-1

Ground Delay
Program
Mana

Type

GOP

Status

Impacting Condition

ACTUAL

OTHER

Reason
Anticipated Delay

Time

Program

Expiration

RWY16R/34L OF RJAA IS CLOSED

Avg: PT15M, Max: PT35M

2023-06-12T00:10:00Z
= 2023-06-12T02:10:00Z

2023-06-12T02:10:00Z

Last Update
Scope

2023-06-12T00:10:00Z

RJAA is part of RJJJ (CENTER)

Apply To

Slots Available: false

Departure Scope
Delay Assignment
General
Delay Assignment Mode
Delay Limit
Rate

Type

RJBB, RJCC, RJGG, RIOO
RJJJ (CENTER)

ARRIVAL

Aricas

MIYAGH

J AP findrs

100 e

Mk

£ 2023 Wicrosol Corparafion

/ HOKKAIDOD
/
,
/
|/
ADMORS
AKITA WATE
- MIYAGH
JAP Aok
RaATA FUKLISHIMA
VESET
n GUNMA  Tocrugl 5P
.I:LMG SAITAMA |00 0 ey f(,,_Jrf"'"
Toky ¢ Moo

All

Ho. Tiene (UTC)

25554 06-11 21:58:08.299
25638  2023-06-11 21:59:33.204
25641 2023-06-11 21:59:34.506
26237 2023-06-11 22:09.:55. 73
28029  2023-06-11 23:36:09.148
28044 20230611 23:38:24.112

25566
25652
25655

26277

SendiRecy
S RECY

# RECV
2 RECY
2 RECY
2 SEND

2 SEND

BOE160

BOE160

BOE160

BOE160

Category Version
FIX 2 _FF_ICE

FIXM_4_2_FF_ICE

FIXM_4_2 FF_ICE

FIXM_4_2
ADM_S1

FLXM_2_ 0

TRACK AUTO SCROLL DEMO
FIXM Status
E_TRIAL_RESP @CONCUR

AGREED_TRAJECTORY
SUB_RESP

ACE

NOTAM

GDP

AERAFEHOFERARICE Yl EOMZEBOREZ
EHTH_LT, ZEORROBELBERDTE
DT INT 2V ADREHATEE

Source

JCAB
FAA
JCAB
NEC
JCAB

JCAB

"1 A S0P OO
A

2: 0ATIS

Time: PTOHS1M
Location: 37.817, 143.540
ude: 40,000

Distance: 7,665.428
Ground Speed: 387

Route Designator: Y802

INEMU

Modified Route

Constraint;

[Time]
Condition: AT_OR_AFTER
Value: 2023-06-12T01:07:00Z

100 rites 00 fem

€ 2023 Microsof Corporation

-

All

Ne. Tiene (UTC)

28044  2023-06-11 23:38:24.112

28053 2023-06-11 23:39:44.852
28059 2023-06-11 23:40:37 430
8067  2023-06-11 23:41:41,188
28068 2023-06-11 23:41:42.400
28069 2023-06-11 23:41:43.504

sC1

sC1

sC1

sC1

sC1

Index Send/Recy Validation
28109 £ SEND oK
28118 % SEND QOK
28124 & RECV QoK £
28132 4 RECV Q0K B
28133 S RECV GOK
28134 S RECV QoK

ACID
BOE160

BOE160
BOE160

BOE160
BOE160

Q

Category Version
FLXM_2_0

FIXM_4_2_FF_ICE

2_FF_ICE

TRACK AUTO SCROLL DEMO
Message Type FIXM Status Source
GDP JCAB
PROPOSAL_REQ JCAB
PROPOSAL_RESP SCONCUR BOEING
REVISION_REQUEST BOEING
SUB_RESP + ACK JCAB
ENROUTE_STATUS @ACCEPTABLE JCAB

ZEORECEERBOERORBARTICL YEREE

HA®D

BRA > b O & 73 18 18 B ] D 5R B AVAT RE
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SWIM

& FH D FER1E
FF-ICE
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