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Background

» Evolution of ATM Technologies

 TBO (Trajectory Based Operations)

- 4-Dimentional Trajectory
Operation

Concept
* FF-ICE (Flight and Flow Information for

Collaborative Environment)

* SWIM (System Wide Information Management)
- Messaging Infrastructure
- Information Exchange Models
- Information Services

Information
Infrastructure

= IP based Connectivity
- Ground-to-Ground Communication Network

- Air-to-Ground Data Link

Communication
Infrastructure

ICAO ATM Requirements and
Performance Panel (ATMRPP):
Operation Approach

ICAO Trust Framework Panel
(TFP): Information Security

ICAO Information Management
Panel (IMP), APAC SWIM Task
Force: SWIM Implementation

ICAO Cybersecurity Panel
(CYSECP): Comms. Security

ICAO Communication Panel (CP):
IP-based Communication Network



Background

» System Wide Information Management (SWIM)
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Background

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

Pre-Departure Planning Flight Operations

* FF-ICE Release 1 focuses on achieving the interoperability of ground-to-ground

¥ Negotiating information exchanges by using standard information exchange models in the
4DT { pre-departure phase of flight.
| * FF-ICE Release 2 will support Trajectory Based Operations (TBO) through

Desired/Ranked \ ground-to-ground (G/G) and air-to-ground (A/G) information exchange in the
j ADT post-departure phase of flight.

G/G Information Sharing I:::::I A/G Information Sharing




Background

b

» Concept of Trajectory-Based Operations

ATM
Components

AUO: Airspace User Operations
DCB: Demand/Capacity Balancing

AOM: Airspace Organization & Mang.

TS: Traffic Synchronization
CM: Conflict Management

Long-term Mid-term
Planning Planning

Scheduling Flight Planning

Flow Management
Capacity Management

W

'—m—

ATFM
AU
ATC
AO

ATV | aTC | AV || AU JIAOS

Airspace Management

Air Traffic Flow Management
Airspace User

Air Traffic Control
Aerodrome Operator

Tactical Planning Execution

Re-optimisation

Collaboration

Traffic Synchronisation

Separation Provision

ATM Actors
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APAC SWIM TI

> Hierarchical Architecture
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* EMS: Enterprise Messaging Service
* AMHS: ATS Message Handling System
* CRV: Common aeRonautical VPN

SWIM-enabled User

Legacy User



APAC SWIM T1

» Messaging Service: Message Exchange Patterns

Synchronous
Request/Reply

Asynchronous

Request/Reply

Publish/Subscribe

This pattern allows a requester to issue
a request and block until a response is
received within a defined timeout.

This pattern temporally decouples the
request from the reply. The consumer
sends a request without blocking for a
response, while the information service
processes the request independently
and sends a reply to a designated
destination.

This pattern enables publishers to
disseminate information to an
arbitrary number of subscribers
without direct knowledge of the
subscriber population.

This pattern is appropriate for
transactional operations, real-time
queries, and service invocations
where the requester cannot proceed
without a response.

This pattern is suitable for non-time-
critical and correlated message
exchanges where processing latency
may be variable.

This pattern serves as the primary
mechanism for disseminating
operational aeronautical and
meteorological information.

HTTP/HTTPS
RESTful APIs

AMQP 1.0
Queue-based messaging

AMQP 1.0
Topic-based messaging



APAC SWIM TI1

» Interoperability Between Regions

________________________________________________________________________________________________________

( \I
| |
| SWIM-enabled ATM Applications !
N )
_______ A _____-_____-_____-_____-__A___-_____-___ A A
e e S e ~
! i i Broker/Gateway for SWIM-enabled Users! |
w ATS Messages  SWIM Messages -‘ SWIM Information Other Information
v v '
CRV AMHS CRV SWIM SWIM Information Other Information
Access Point Access Point Services Services

Servnce Serv1ce

[ AMHS Gateway J ( TCP/IP J

Without AMHS/SWIM Gateway
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APAC SWIM TI1

» Implementation Plan

Function
A
““““““““
[ — | |
AMHS | | SWIM —| | |
- | | : A/G Connected Aircraft and # FF-ICE/R2 Operations |
| : Cooperation  FF-ICE/R2 Services | and TBO |
| | | | |
| | | | |
| | [ | ,
| | [ | |
——————————————— N B e N
| | | | |
| | | | |
| | [ | |
' ' : | |
| |
I : : Cooperation FF-ICE/R1 Services | FI-ICE/RI Operations :
| | [ | |
AMHS-based l Cooperated : SWIM-based | : :
| | [ | |
I L } L L
~2030 2035~ Time Local and National Regional and Global

From AMHS to SWIM From Local to Global
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FF-ICE/R1 Services

> FF-ICE/R1 Services

FF-ICE Services

Planning Service
(Optional)

Filing Service
(Mandatory)

Operator Operator
Submits Submits
Prelim. Filed

Flight Flight
Plan Plan

Related Messages:

Preliminary Flight Plan Message
Flight Plan Update Message
Flight Cancellation Message
Submission Response Message
Planning Status Message

Related Messages:

Filed Flight Plan Message

Flight Plan Update Message
Flight Cancellation Message
Submission Response Message
Filing Status Message

Trial Service
(Optional)

Flight Data Request Service
(Mandatory)

Related Messages:

Trial Request Message
Submission Response Message
Trial Response Message

Related Messages:

Flight Data Request Message
Submission Response Message
Flight Data Response Message

Data Publication Service
(Optional)

Notification Service
(Optional)

Related Messages:

No specific messages defined. Information on flights
that match a set of criteria are transmitted to
registered subscribers in response to certain events or
conditions. An eASP will indicate the events and/or
criteria to which a subscriber can subscribe.

Related Messages:

Flight Departure Message
Flight Arrival Message
Submission Response Message

Point
defined by
eASP
where ATC
coord
required

ATC
delivers
clearance

Aircraft
off
Blocks

Aircraft
Wheels
Up

]

‘ Planning Service ‘

‘ Filing Service

‘ Trial Service

‘ Flight Data Request Service

‘ Publication Service

‘ Notification Service

*eASP: FF-ICE capable ATM Service Provider

*eAU: FF-ICE capable Airspace User

FF-ICE Services Defined in the FF-ICE Implementation Guidance
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FF-ICE/R1 Services

» FIXM

* FIXM Components
- FIXM Core: Flight and Base
- FIXM Applications: Basic and FF-ICE
—  FIXM Extensions: US, EU and APAC

FIXM Applications

FIXM
Extensions

FIXM Components

FF-ICE Application:

Definition of FF-ICE
Messages

FIXM Core:

Definition of Flight
Data Elements

FIXM v4.3.0 Structure
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FF-ICE/R1 Services

» Flight Plan Filing Service

Determine Submission method based on e AU

ility and

at

Deliver ATS (Legacy) message

v

A 4

P Y Lo g
Flight Plan i
Originator
® ﬁlﬁ u“:‘:;’:::'"" Departure ASP Departure ASP
(FPO) translation and delegates does not delegate
Use of Departure Determine list of dalvery distribution distribution
eASP for relevant ASPs & their " r .
e FF-ICE status 1 ' '
i H 1
. l : ' :
' i | |
' 1 H |
H I ' 1
1 ' ; i
i Deliver FF-ICE data 1 H i
: ‘, 1 ! |
v 3 ' :
Departure ASP FF-ICE ' - .
Data including list of ) Data including list of : [E"‘::;']‘;:i
eASPs+aASPs reciplenty ~ "~ """ T T FEOEEEO= aASP recipients '
- _— : ;
i H ' !
H 1 i - !
. H — .
Relevant ASP
Recipients

Equivalent ATS
(Legacy) Message

A4

Filed Flight Plan

(Update)
Desired R/T

No Operator action
required

PENDING
No evaluation performed.
Feedback does not include
Restriction/Constraint data or an

Agreed R/T

1.

2. The eAU submits the Filed Flight Plan to the Departure

Filed Flight Plan Submission Procedure

The eAU submits the Filed Flight Plan to each eASP.

eASP, which then forwards to other relevant eASPs.

Requires Operator action

to obtain a clearance

NOT ACCEPTABLE
Must include Restriction/
Constraint
May include either the Agreed or

a Negotiating R/T

Will be cleared; possibly

with ATC changes as

indicated in the response

ACCEPTABLE
May include Restriction/
Constraints and/or Agreed R/T

Filing Service

Submission
Response

ACK

Re-Evaluation
Process

light currently outside
the processing time
horizon for the eASP?

Restriction/
Constraint?

No

Acceptable
Restriction/
Constraint?

No

ACCEPTABLE
May include Agreed R/T,

Not Acceptable




FF-ICE/R1 Services

X
> =
» Filed Flight Plan Submission

/ Region A \“ . Region B / Region A \\. 'Reg10nB
: LT T \ I AMHS | i
a e - Region C | - B e
i / o Do | l _—- AMQP T o oneslon
. AMHS HTTP ~eooe— - T ! l S Sor ! !
| / R/R | i : R ELnnErE AMQ |
. AMQP /[ o AMQP | . AMQP | Lo |
. RR) -m’ s T : l /H“\P-m | | ’

___________________

The eAU submits the Filed Flight Plan to each eASP or ASP
using different communication protocols and approaches.

Local SWIM based operations
without Regional SWIM TI

N e e -

The eAU submits the Filed Flight Plan to one eASP, which
then forwards it to other relevant eASPs and ASPs using the
agreed communication protocol and approach.

Local-Regional-Global SWIM based operations
with Regional SWIM TI
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FF-ICE/R1 Services: EUROCONTROL

» FF-ICE Filing Service

* Enables operator to submit, update or cancel Filed Flight Plan
* Request/Reply NM B2B service

FlightPlanCancellation

SubmissionResponse
(ACK, REJ, MAN)

FilingStatus (if ACK)
(ACCEPTABLE,
NOT_ACCEPTABLE)

S

GUFI, OFPV, Desired 4DT, Agreed 4DT
Performance Data

NETWORK
FiledFlightPlan MANAGER
FlightPlanUpdate

Submission Response: Data Validity
Filing Status: Operational Acceptability

17



FF-ICE/R1 Services: EUROCONTROL

» Filing Service: Filed Flight Plan Submission

Flight Planning Use Case 1: Submission of an eFPL

Start: AU submits eFPL to
NM [FPS via B2B

End: Filed eFPL incl.
agreed trajectory

v

FiledFlightPlanRequest In case of MAN:
FiledFlightPlan Submission status update through:
gufi, trajectory, ... SubmissionStatusRetrievalRequest
and/or
FFICE_FLIGHT_FILING

Airspace User
System via B2B

FiledFlightPlanReply
REJ
submisssionResponse
Containing the submissionStatus
Including explanation

FiledFlightPlanReply
ACK SubmissionStatusRetrievalReply
submisssionResponse submisssionResponse:
ACK, MAN or REJ Containing the submissionStatus ACK or REJ
filingStatus
Including agreed trajectory

Network Manager
System (IFPS) via B2B

FiledFlightPlanReply
MAN
Manual Processing——, submisssionResponse
Containing the submissionStatus
and FilingID

b
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Field Trials

» SWIM for Message Exchange

Legend
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Edge EMS
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Gateway EMS
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Field Trials

» SWIM for Information Sharing

Flight Viewer = LT

UTC 2026-06-10 01:16:32 / JST 2026-06-10 10:16:32 AeroMACS &

FLIGHT o
Anshan
RIJY ¥
. Datong Beiji Dandong NORTH
Air Traffic Management Center o KOREA x B
: . : Baodin Dal Pyongyang
OI g alian o E
Taiyuan Seonl x
RJJJ 09-VO5 € ~ : gk o >
Handan ~ Jinan Weifang 1 -
o} > Daeleon
Begins: 20826-86-89T23:05:60.060Z O o i) D0 m 6
Ends: 2826-06-10T83:05:00.080Z I Zhengzhou o o
ran
o "
WSJP31 RJTD 892385 XA\ ST Jeju Eukuoka o
RJJJ SIGMET V@5 VALID ©92385/1088385 Taizhou
RJTD- Xlangyang Hegei
Shanghai
RJJJ FUKUOKA FIR FRQ TS FCST WI N2445 . o
ichang Wuhan
E12842 - N2748 E12857 - N3239 / o) Bangshay
E13836 - N2918 E13723 - N2445 E12842 TOP fhiongaing . . .
FL516 MOV ENE 25KT NC= chanaanyanchang MET information sharing
angsha Wenzhou
b . .
with SIGMET message in
Guiyan
£ Fuzngd IWXXM format
Q
Quanzhou Taglww
Liuzhou i %) x
Shantou oE — |
ning QO o 88
H Hong Kong Kaoh;lung
Flight Objects Search Q e
a
No ACID GUFI Airline Departure Arrival EOBT Time Latitude 0
1 SIA631 d4087bb1-8727-4aaf-b0f1-eda36db0e2d9  SIA RJTT WSSS 2026-06-09T23:55:00Z 2026-06-10T01:06:53.000Z  32.386408 1
2 JALS62  04a68b81-aa7a-492b-9fb6-15043f6fedd2  JAL RJCM RJTT 2026-06-10T00:30:00Z  2026-06-10T01:08:40.000Z  40.38615 1
3 JAL142  f10c23c6-5621-4099-87c6-ac9d01cd14a4  JAL RJSA RJTT 2026-06-09T23:40:00Z 2026-06-10T01:08:58.000Z  36.115022 1
4 JAL313 1a3fd1e9-7397-44e3-bd13-67d349b68626  JAL RJTT RJFF 2026-06-10T01:00:00Z 2026-06-10T01:08:51.000Z  35.548174 1
5 APJ568  fc7c075e-667e-4c05-b042-eeec616aal93  APJ RJCC RJAA 2026-06-10T00:15:00Z  2026-06-10T01:08:58.000Z  39.432378 1v
4 4




Field Trials

» SWIM for Information Sharing

Flight Viewer

SIGMET NOTAM ME >
ry

TAX601/XJ601

Thai AirAsia X

RJAA/NRT 555 VTBD/DMK

Tokyo Bangkok

TRACK

05079d17-fd9b-4a79-
b9e9-99c7878¢c277d

Time 2026-06-10T01:19:53Z
Latitude 32.7583
Longitude 137.9573
Altitude 38,000 ft ”
Speed 381.445 kts
Bearing 247.7°

GUFI

FLIGHT INFO e

Flight Number TAX601
Status En Route / On Time
RJAA/NRT
D Narita International Airport
Gate 2026-06-10T00:15:00Z
DEERUICENNEUUIEN  Scheduled : 2026-06-10T00:15:002
Times .2q.
2026-06-10T00:33:42Z
Rl cheuled - 2026-06-10T00:25:00Z
. VTBD/DMK
N Don Mueang International Airport
2026-06-10T06:58:42Z . K]

Flight Objects

No

1

Yellow Sea

ACID

SIA631

JALS62

JAL142

JAL313

APJ568

OUTH
KOREA
Daejeon
o}

Jeonju Daegu
0 o

Gwangju Busan
o] Q

Jeju Fukgoka

Kagoshima
g

GUFI
d4087bb1-8727-4aaf-b0f1-eda36db0e2d9
04a68b81-aa7a-492b-9fb6-15043f6fedd2
f10c23¢6-5621-4099-87c6-ac9d01cd14a4
1a3fd1e9-7397-44e3-bd13-67d349b68626

fc7c075e-667e-4c05-b042-eeec616aa093

&
Hirozhima A
X

Airline

SIA

JAL

JAL

JAL

APJ

1,

Eln 4

Departure

RJTT

RJCM

RJSA

RJTT

RJCC

%

+
¥

UTC 2026-06-10 01:20:07 / JST 2026-06-10 10:20:07

X

Arrival

WSSS

RJTT

RJTT

RJFF

RJAA

rr *'f W

AeroMACS ©

Flight information
sharing with TRACK
message in FIXM format

Search

EOBT

2026-06-09T23:55:00Z

2026-06-10T00:30:00Z

2026-06-09T723:40:00Z

2026-06-10T01:00:00Z

Ogasawara E _
Time Latitude
2026-06-10T01:06:53.000Z  32.386408
2026-06-10T01:08:40.000Z  40.38615
2026-06-10T01:08:58.000Z 36.115022
2026-06-10T01:08:51.000Z 35.548174
2026-06-10T01:08:58.000Z 39.432378

2026-06-10T00:15:00Z

[ E e

@ o |v

+

- @

a
0

1v

22



Field Trials

» SWIM for Information Service Cooperation

« eASP: JCAB
« eAU: JAL
e Aircraft

- JAL643: RITT-RJFK
* Scenario
@ JAL: E_FPL (JAL643)
@ JCAB:
- SUB_RESP (ACK)
- FIL_STATUS (ACCEPTABLE)
@ JCAB:
- SAA (Special Activity Airspace)
- FIL_STATUS (NOT_ACCEPTABLE)

Simulator
CONTROL MESSAGE

JAL643/JL643

Japan Airlines

Kyoto
RITT/HND 55555  RJFK/KOJ Lo Rat
Tokyo Kagoshima Hiroshima ; .
o Takamatsu
No. 4 £
Kitnkgushu Matsuyama

UCESELEAIEI 2026-08-06T01:10:44.970Z .
FILING_STATUS S oita
2026-08-07T06:00:00Z j
JCAB

FILED

Kochi
Message Type *

EOBT

Nagasaki Kumamoto

Source

Phase

Version 1
NOT_ACCEPTABLE
Affected message:JCAB-AIXM-

Status

Status

KOHWA

En T, UTC 2026-08-06 01:15:33

Tokyo
o

Yoknpma

RUTT
Nagoya
+ Shizuoka
atsu + AXAS
KAGNA
TOHME

JAL @

v @ B

*

SC42-5-AIXM-SAA

Valid Time: 2026-08-07T06:00:00Z - 2026-08-07T18:00:00Z

Feature Life Time: 2026-08-07706:00:00Z - 2026-08-07T18:00:00Z

Airspace Type: MTR
Limit:
Upper: 500FL
Lower: 200FL
Coordinates:
34.929597 136.936365
34.758393 137.441574
34.600391 137.232901
34.704255136.744166

Explanation

SAA260807

AI] - m A‘H . - Search
m Time (UTC) Send/Recv | Validation | ACID | Category Version

1 2026-08-06 01:07:24.777 % SEND @oK JAL643  FIXM_4_3_FF_ICE
2 2026-08-06 01:07:26.105 #RECV Gok JALG43  FIXM_4_3_FF_ICE
3 2026:08-0601:07:27.631 & RECV @oK JAL643  FIXM_4_3 FF_ICE
4 2026-08-0601:10:45994 & RECV QoK JAL643  FIXM_4_3 FF_ICE
5  2026:08-0601:10:47.029 #RECV QoK AIXM_5_1_1

Message Type

FILED_FLIGHT_PLAN
SUBMISSION_RESPONSE  +/ ACK
FILING_STATUS

FILING_STATUS

flq TRACK AUTO SCROLL DEMO

FIXM Status =
JAL
JCAB
@ ACCEPTABLE JCAB
€©NOT_ACCEPTABLE JCAB

JCAB

Sou Recipient

JCaB

JAL,JCABENRIDM
JAL,JCABENRIDM
JAL,JCABENRIDM

JAL,JCABENRIDM

»
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Field Trials

» SWIM for Information Service Cooperation

* Scenario

@ JAL: TRIAL REQ

® JCAB: o e—
- SUB_RESP (ACK)
- TRIAL_RESP (COUCUR)

® JAL: FPL_UPDATE oo

@ JCAB : ——
- SUB_RESP (ACK) e

MESSAGE_TYPE
ACID JAL643

- FIL_STATUS (ACCEPTABLE) |[emsssss 0

Simulator

Status RECV

Header Validation

Body Validation
Modified 1785979073065

A ADER shima.

FIXM_4_3_FF_ICE
FILING_STATUS

Nagasaki Kumamoto

Kitakyushu

Fukuoka
Q

Oita

Hiroshima
O

Matsuyama

Kochi
O,

Okayama

Takamatsu

Kyoto
o

Kobe
O

o
-}

Nagoya
Q

T, UTC 2026-08-06 01:18:29 JAL

v @@ .

*

EOBT 2026-08-07T06:00:002 Flight Route A Track  avto scro TIPS
FPFS_OUT-1785979072016,EM3_SA2 IN:1785 Jif A - All - B3 search q
2,EMS_SA2_OUT:1785979073046,ENRI_EMS_II S 2 . -
e s Send/Recv Validation Cates Version Message Type m Source Recipient
ULL= AT 9073056,ENRI_EMS_OUT: 1785979073057 JAL - . e - shl) el L - its
979073062
7 2026-08-060117:23.097 % RECV oK JAL643  FIXM_4_3_FF_ICE  SUBMISSION_RESPONSE ~ + ACK JCAB JALJCAB,ENRIC
ESHPOC_VALIDATION_STATUS &
F 8 2026-08-06 01:17:24.182 # RECV Q0K JALG43  FIXM_4_3_FF_ICE TRIAL_RESPONSE @CONCUR JCAB JAL,JCAB,ENRIC
Message Id 954a6367-96ec-4dea-a0b5-3d716013e152 9 2026-08-0601:17:50656 % SEND ©oK JAL643 FIXM_43_FFICE  FLIGHT_PLAN_UPDATE JAL JCAB
Flight Plan Version 2 10 2026-08-06 01:17:51.949 ¥ RECV @oK JAL643  FIXM_4_3_FFICE  SUBMISSION_RESPONSE v ACK JCAB JALJCAB ENRIC
S ACCERTARLE 11 2026-08-06 01:17:53.065 % RECV Q0K JALG43  FIXM_4_3_FF_ICE FILING_STATUS @ ACCEPTABLE JCAB JAL.JCAB,ENRI['

Status Explanation
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