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SESAR framework: governance and roles

From innovation to deployment across the European ATM system
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Digitalisation in CP1

“Digitalisation” in Air Traffic Management is the progressive transition to the
provision, exchange, and use of ATM-related information in structured digital
form, using interoperable standards and electronic means, in order to enable
efficient, safe and performance-driven operation of the European air traffic
management network.

AF5 SWIM implementation: C P 1 AF6 Inijtial trajectory
exchange of ATM-related information sharing:
information over IP-based downloading of aircraft 4D
networks (e.g. NewPENS, trajectory information (i.e. ADS-
Internet) based on: C EPP in compliance with ATS-
« standardised data models 31/ 12/ 2025 31/ 12/ 202752 standards) through datalink
(AIXM, FIXM, IWXXM), and further distribution on the
« service-oriented interfaces, ground through SWIM for
e common security, registry, usage by ATC System (i.e.
and compliance rules conformance monitoring)
- Legacy / new information - Structured data-information
- Extended use of information for system use and network

compared to legacy dissemination




The 6 ATM functionalities of CP1
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What is SWIM?

| SCOPE

SWIM

e

S——

SWIM is the current answer to improving global interoperability

in air traffic management

SWIM enabled \EE% \EE% a AR
=TT I =TT vl 11

applications aln

ANSP Controllers MIL Controllers Airlines I MET Aircraft ANSP Command
center
Information I I
services AIM FLIGHT WX
INFORMATION INFORMATION INFORMATION
SERVICE SERVICE
Information / /
exchange
model I
Technical
infrastructure _
Network

connectivity

s

Impact

Service Oriented
Interoperability
Common Standards

Security

Pre-Requisite




The evolution of information Exchanges in ATM
| FeawresSysem | an [ awss [ e | swm

_ 19505-2020s 2000s-present Late 2000s—-present 2010s-present
Purpose Text-based aeronautical Modernized aeronautical Real-time flight plan data Full-service data exchange
messaging messaging exchange across all ATM domains

Data Type Flight plans, NOTAMs, weather Same as AFTN but structured Flight data (FDPS-to-FDPS) AWLATM data

Technology Telex, X.25 X.400-based (ISO/ITU) over IP TCP/IP-based Web Services, XML/JSON,
AMQP, REST, MQTT, etc. (IP-
based)

(0%l na]na0Tplle-1dleTs W\ [oJe[-1M Store-and-forward Store-and-forward Real-time, point-to-point Real-time, service-oriented

(SOA), distributed

User Scope All aviation Stakeholders All aviation Stakeholders Primarily European ACCs All aviation stakeholders

Interoperability Limited High (but message-centric) High between FDPSs Very high, system-wide

Digitalisation level Low Medium Medium High

Mixed mode operations
will exist for years to
come...

Can and will SWIM cater for all ATM information |
exchange requirements? =
P
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ICAO provisions and SWIM

= | Not binding but a Global baseline

T

ICAO states EU states

\ J

|
Adoption and incorporation into National regulations
Adopt into national Amendments to Potential EU specific: EASA update of
regulatory frameworks national law exemptions EU regulations (i.e. CP1)
|
Impact on Aviation Operators and stakeholders
Airports  Airspace Users CAAs ANSPs Training req. Europe specific specifications
°

[ “Q\

@ » @ * Metinformation Exchanges .

AIM information Exchanges

*  FF-ICE
A B2B i

Flow Exchanges
* ATC-ATC Exchanges




CP1 AIM SWIM Services and mandated changes

' 1. Aeronautical features service
2. Aerodrome mapping
3. Digital NOTAM

7

ATS Airspace Activation

By
Structured Data Formats

= Instead of PDFs or paper charts, data is stored in XML-based models
like AIXM, which are interoperable and suitable for modern systems.

oo Automation and Real-Time Updates
'ﬁg',‘,': Systems can automatically ingest and update aeronautical data.

2
Machine
—_— Readable
—
o

»Y)  Data Quality
Regulatory frameworks define and enforce minimum quality requirements,
which are the responsibility of the data originator.

¢ Integration with Modern Systems
(g Digital AIM data can feed directly into flight planning tools, onboard avionics,
air traffic control systems, and UTM

,), Support for Trajectory-Based Operations (TBO)
Enables more efficient flight path planning by using high-quality, digital
aeronautical and airspace data

) sesar’
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CP1 AIM SWIM Implementation Status

AIM SWIM Provision AIM SWIM services consumption —
Implementation: countries/year Implementation: Countries/year
1-4%
1-3%

m 2025

m 2026

= 2025 Lo = 2027

= 2026 \ = 2028

m 2027 m 2029

m to be clarified m 2030

m 2023

m to be clarified




CP1 ASM SWIM Services D=

1. Airspace structure service
2. Airspace availability service
3. ARES SWIM Service

/ \ ANSP 1 il e VSR A
Real-time updates of ARES

II:Ietwork Local ASM
anager System

?‘;"i Airspace
- Structure
e
ARES
lilil :
Airspace
- Availability

e

/ ANSP 2
Nin

\ / Local ASM ATC system
System

ATC system

Manual process —— Automatic process I/ More efficient airspace usage

Real-time sharing of airspace usage

sesar”
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CP1 ASM SWIM Implementation Status

ASM SWIM services - Provision ASM SWIM services - Consumption
Implementation: Countries/year Implementation: Countries/year

S 9 m 2025 o 2025

29% = 2026 " 2026

L = 2027 31/0/ = 2027
\ = 2028

= 2028 4174;) = 2035

= 2029 6 = 2030
= 2030 AL = 2031
= 2032




CP1 SWIM Met Services and mandated changes

Aerodrome Met Services
En-Route Met services
Network Met Services
Volcanic ash Services

= B9 =

Aerodrome

Data Same/Enhanced Same/
Enhanced
Tech SWIM SWIM
Impact
OPS Potentially Potentially
Impact
TAC / AMHS
Nature Message-based (text)
Format TAC (coded text)
Exchange Store & forward (AMHS)
Usage Human-readable

- Digitalisation level Low-medium

Network Volcanic ash

Same New

SWIM SWIM

Potentially Yes

IWXXM / SWIM

Data/service-based
(structured)

IWXXM (XML structured
data)

Service-based (SWIM)

Machine-processable

METAR

KIAD 1318527 0@000KT 6SM MIFG CLR @9/08 A3006 RMK A02 SLP177 T0O0890078

TAF

KIAD 1308587 1309/1412 14003KT P6SM SKC
FM131500 20008KT PESM FEW250
FM140600 17005KT P6SM SCT200

5,
i
.- L7
FM141000 17007KT P6SM BKN11©
WAUS41 KKCI 130845 BOST WA 13@845 AIRMET TANGO UPDT
1 FOR TURB AND LLWS VALID UNTIL 13158@ AIRMET
TURB...NJ PA OH LE WV MD DC DE VA NC SC GA AND CSTL
WTRS FROM S@WSW DXO TO 20SSE ETX TO 13@ESE SIE TO
150SE SIE TO 199ESE ECG TO 130SSE ILM TO 30SW CLT TO
4@S GQO TO GQO TO HMV TO HNM TO CVG TO FWA TO SOWSW
DXO MOD TURB BTN FL24® AND FL410. CONDS CONTG BYD
15Z THRU 21Z. LLWS POTENTIAL...NY LO PA OH LE
BOUNDED BY S5ONNW SYR-SOENE SLT-48SSW ERI-48NNE CLE
20E YYZ-S5ONNW SYR LLWS EXP. CONDS DVLPG ©89-12Z.
CONDS CONTG BYD 157 ENDG 15-18Z. OTLK VALID 15@0-
21@0Z...TURB MA RI NY NJ PA OH LE WV MD DC DE VA NC
SC GA AND CSTL WTRS BOUNDED BY S@ENE SLT-170SSE ACK-

55555555 -19@ESE ECG-1S@ESE ILM- 30SSE GSO-30WNW

ATL-GQO-HMV-HNN-CVG-40WSW ROD-S@ENE SLT MOD TURB BTN
FL28@ AND FL39@. CONDS CONTG THRU 21Z.

= SWIM enables instant sharing of weather data (e.g., METAR,
TAF, SIGMET) between ATC, airlines, airports, and pilots for
quick decision-making and operational coordination.

= Real-time weather alerts, including turbulence, cross border
convection.

= Enhanced Weather data and SWIM Services
= Enhanced volcanic ash data through SWIM

= Enhanced gridded weather data

4‘




CP1 MET SWIM Implementation Status

MET SWIM services - Provision MET SWIM services - Consumption
Implementation: Countries/year Implementation: Countries/year
6

. - m 2025

= 2025 = 2026

m 2026 m 2027

m 2027 m 2028

m 2028 m 2029

m 2029 m 2030

m 2030 m 2031

m 2032




CP1 SWIM Services and mandated changes
Flow Services — NM B2B

. ATFCM tactical updates service

. Flight management service

. Measures service

. Short term ATFCM measure service
. Counts service

CP1 Compliant NM Country
You are SWIM AF5 compliant . ’
if you exchange data with NM
using B2B -

_________________________________ SWIM or centralization
Report N/A

Country
N/A can be reported if B2C -
stakeholders use NM provided < > $
HMI since this fulfil the
information exchange -




CP1 SWIM Services and mandated changes

FF-ICE/R1

Why? FPL 2012

FFFFFFF HOLCZ-IS
-A320/M-5S5DE2E3FGIJ1LO] Z

BEDI DCT NEMEK DCT VRANA

. Filing service
. Publication Service

. Flig_h_t da_ta requgst service Global fp|2012
- Notfication service Sunset Date 2034!
YOOOACIOQ
izs.
ICAO:

The FF-ICE concept is intended to address Do

= | imitations and constraints of the current flight

planning mechanism and enable the transition to a
fully collaborative environment where a flight
trajectory is shared and optimized during all phases
of a flight (i.e. Trajectory-Based Operations (TBO)

UNDERSTAND

environment).

MACHINE TBO ENABLER

COLLABORATION SCALABLE &
~

/




FPL2012 vs FF-ICE — From Messages to Digital Trajectory

FPL2012 (Message-based) FF-ICE (Data-centtric)

e ICAO fixed message format

e Static flight description

e Fragmented updates
(FPL/CHG/CNL/DLA)

e Point-to-point (AFTN/AMHS)

e Limited trajectory detail

* No shared global view

e Structured data model (FIXM)

e Full 4D trajectory

e Continuous lifecycle (single object)
e Service-based (SWIM/B2B)

e Rich performance data

e Shared network-wide view

Lifecycle evolution
FPL2012: Airspace User — FPL — CHG/DLA/CNL — fragmented updates — local views
FF-ICE: Airspace User — eFPL — shared flight object — continuous updates — network-wide trajectory




CP1 FF-ICE SWIM Implementation Status

Airspace Users (~850 in ECAC)
~ 20% of FF-ICE flight plans, 80% FPL2012 in May 2026

Mixed mode operation to continue (until FPL2012 sunset
date - 2034) - ?

FF-ICE Implementation: ANSPs by year

to be clarified; 1; 3% 2025; 1; 3%

2035; 1;3% |

\

2027;1; 3%

= 2025
= 2026
= 2027
= 2028
= 2029
= 2030
m 2032
m 2035

= to be clarified
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CP1 SWIM Services and mandated changes

EAMAN Service— NM B2B

| 1. Extended AMAN SWIM
Service (ED254A)

B
>

Active Sequencing Praview

i
- L

Local APP Local ACC ACC 1 ACC 2

FH
Total Arrival Delay w :

sesar’

. Completed
E Ongoing

B CngoingCEF

I:I Planned ? .

. Mot yet planned
D Clarifications Pending &

H Mot Applicable

AR

=R,
L

LT




CP1 Extended AMAN SWIM Implementation Status

Extended Arrival Sequence SWIM Service - Extended Arrival Sequence SWIM Service -
Provision Consumption
Implementation: Countries/year Implementation: Countries/year

= 2025 m 2025

= 2026
= 2026

m 2027

= 2027 = 2028

" 2028 = 2029

1 = 2030
8% 8% m 2029

m 2031

TBC = 2032

TBC

sesar’
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CP1 - AF6 — Initial Trajectory Information Sharing

- Z ~3 ST T
B Vs ~ - N\, ~
S -~ / Sso Pties AN Sso
“h [ - / ‘ S’ N, ~
wit - R g ~- N Sso
- o ~
- —— \ -~
ctoepl - - g X ~<
qral® lef’ Png ~ ~~o
— ’f K3 ~ ~
—————————— - Q ~ ‘N
N S

- _,——‘—t—ADS‘ & N cooooos - ~ ‘
- . u K Se—— ~
2ty Wil  “'Downlink of the | EPP gl
/ Tral CIEP Uplink % & updated |® \
"

}’/’{ Clearances ;i trajectory | g =
& B information
(mandated
o above FL285)

Arrival Airport

ATSU;
Civil ANSPs ﬁ n
F Eﬁ &=

EPP H[zm
i in 8

¥ Departure Airport e ADS-C data¢
@

A 1 A TS | W .
_________Q_--_________—ﬂi_——————————
L 2 |A;f i
iy EPP — Q Ground
‘."'.. distribution O I-‘i"
Y ‘

Q Civil ANSPs
ATSU, —

@ &
= EPP

Civil ANSP &
ATSU,, »

. ADS-C Common Service

@ |°l° EPP (including common Logon) Ii

Civil AUs
ATSU,

Civil ANSP
e ATSUy
— a op I‘i’ Network Manager
e = Receive and process EPP data
= Display EPP trajectory
= Provide trajectory discrepancy warnings Military Authorities

Airport Operator
ATSUy

ATSU,
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CP1 - Initial Trajectory Information Sharing « Increased system trajectory monitoring and awareness, flight
crew workload reduced.

. Forward fit ADS-C EPP capability for
Aircrafts & downlink of EPP

»- -
R o 8

. Ground distribution via SWIM

. ATC usage & display: e.g. monitoring of Technology
ground & air deviations + VDLM2
° SATCOM ATS B2
* others Standard Com

Collection

Distribution _|ADS-C Common Service

EPP ToC (Top of climb display)

AMQPs,
HTTPs,
XML

Computation Date/Time Data based on FMS
Current aircraft LAT/LONG

’ Basic Group *
Current A/C altitude predictions

, Projected Profile Figure of Merit , D.ata based on current
aircraft status
I sround Vector vd Nd  Na g
= Computation Date/Time 4 i . .J o .’ o '/
Current Gross Mass = S S =

bbb

, Air Vector j Trajectory Intent Status
WD Meteorological information D e e Nanases Ground Users / Service Clients
,l Extended Projected Profile I* z Ev:;ajc::]Fpﬁgﬂfzng:\?:;m:aﬁd pecuder
,l Speed Schedule I*i Z zl’iergLC;dESJ“S HEESatTED E Ez%i:g:fAltitude
' TOA Range E EE;':;E:%E‘E%:ZEZZZZTTL%C E EE%?iifsfgyiP:Ed
EPP versus ground planned T e = D
traJeCtory dlscrepancy * Only this info is requested by MUAC - Optional data : ?fr:Zl:‘cg:Qf:;s:?t
Leading to further performance benefits in conjunction with CPDLC V2 (full ATS-B2
imlementation), setting the path to Air-Ground Trajectory
UM74R PROCEED DIRECT TO [positionR] B2
A
UM266 AT [position ATW] CLEARED TO [positionR] VIA [route clearanceR] Only B2 Sesdar

/



Initial Air-Ground Trajectory Information Sharing: implementation status

Aircraft with ADS-C/EPP capability:
SDM forecast

04/

2026* 2028 2030 2035 | 2040

Cumulative aircraft

. 630 900 1500 3500 6000
equipped

Cumulative aircraft

**
equipped (retrofit) 20 250 350 500 1000

Cumulative aircraft
equipped ECAC 480 680 1200 2500 4000
based

Share of total jet
fleet equipped
operating in ECAC
(%)

2,6 7,6 14 28 45

(*) Extract form LL
(**) Incl aircraft in CLEAN ATM3 project

Initial Air-Ground Trajectory Information
Sharing- ANSPs implementation per year

2032-3-10% 2022 -3-10%

2029-7-24%

2027 -1-4%

m 2022
m 2027
m 2028

2029
m 2030
m 2032

2028 -8-28%
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ATM Masterplan — TBO & ODA links with CP1 SWIM and initial trajectory
information sharing

Strategic Deployment Objectives

SDO 5 — Transformation to trajectory-based operations (TBO)

European ATM
Master Plan | | + Initial TBO elements being implemented through CP1
7 Next steps in SESAR R&D building on CP1 SWIM services and initial trajectory sharing

Making Europe the most
efficient and environmen tally
friendly sky to fly in the world

SDO 8 — Service-oriented delivery model (data-driven and
cloud-based)

CP1 SWIM implementation is baseline upon which SOA in ATM may build on

SWIM (AF5) and Initial Trajectory Sharing (AF6) are

_ prerequisites for later deployment of SDO 5 and SDO 8 . s esar4



CP1 Deployment: pre-requisite for Trajectory Based Operations

A concept enabling globally consistent performance-based 4D trajectory management by sharing
and managing trajectory information. TBO will enhance planning and execution of efficient
flights, reducing potential conflicts and resolving upcoming network and system demand/capacity
imbalances early

Trajectory-Based Operations

g X
s = = = Ll
=] 7)) E'l) w g O
< < = = i ¥

1

L (]

TH <

EAMAN




Relationship SDO#8 with CP1 SWIM and AF5

SDO#8 does not replace SWIM: it builds on it and extends the digitalisation scope from information exchange based upon services to service delivery.

CP1 SWIM / AF5
Information exchange foundation

(Draft CP2) SDO#8
Service-oriented architecture

( CP1/SWIM AF5 ] DraftCP2/ SDO#8
_p . 2,
Primary Standardized % Standardized I
» Focus Data Exchange B e Service Execution _gﬁﬂ *

SWIM Profiles

€S i
Gy Architecture & Messaging

Traditional ANSP
sharing data

0o Provider
= Model

COTSCloud & ™\
Platform-Agnostic CTLFCt\\‘ﬁ Cloud Platform X
APIs & G B M

Decoupled ATSP ugi;, S

& ADSP roles W

SWIM contributes

e Harmonised information services

e Data models such as AIXM,
FIXM, WXXM

e SWIM technical infrastructure

\ /

SDO#8 adds

e Service contracts and APIs

e Runtime/execution layer

e COTS cloud platform profile

e Portability and interchangeability

Operational transformation
Reusable certified services

Stack B

lendor C's

... ATM Software Functions
Operational capabilities
and business logic.

Cloud Platform Y

ATM Technical Services |
Packaged, containerised
software components.

Runtime / Execution Layer

Ensures cross-platform
service portability.

COTS Cloud Platform
Standardised hardware and
computing environment.

¢ Industrialisation focus

¢ Forward-fit for new baselines
e Transition planning from RP5
o Cross-§DO_coherence

sesar’
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ATM Digitalisation is progressing through
SESAR CP1], yet at a lower pace than
anticipated

A\

Need of further digitalisation in support of Business
transformation
or business
transformation
in support of
further
digitalisation




Thank you

Any questions?

SESAR Deployment Manager

@SESAR_DM

@SESARDeploymentManager

sesar_deployment {n

SESAR Deployment Manager "

JMaell Co-funded by
4 the European Union



https://twitter.com/SESAR_DM
https://www.linkedin.com/company/sesar-deployment-manager/mycompany/
https://www.facebook.com/SESARDeploymentManager
https://www.instagram.com/sesar_dm/
https://bsky.app/profile/sesardm.bsky.social
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