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FF-ICE ANSP Implementation in Europe — ATM systems upgrade ?

What is needed for ANSP FF-ICE implementation in Europe —under NMOC umbrella

»  Local ATM system upgrade
— To receive/send FF-ICE data — to be able to use NMOC B2B FF-ICE services
— Publication — distribution of FF-ICE flight plans
— Notification — new services for DEP, ARR provision
— Data Request — RQP replacement + new FPL download functionality

— Data processing (FDPS, HMI)

— To modify local FDPS to be able to process FIXM flight plans (both converted FPL2012 into FIXM and eFPL), together with processing of legacy
FL2012 AFTN data

— FDPS modifications (e.g. trajectory algorithm, HMI changes)

»  NMOC support for FF-ICE implementation - ANSP:
— FF-ICE B2B services
— Transition period support — conversion/translations between FF-ICE flight plans and ICA02012 flight plans
— PREOPS platform support — features for test and development
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FF-ICE ANSP Implementation in Europe — data formats
eFPL or converted FPL2012 (FIXM)

<2xml version="1.8" encoding="UTF-8" standalone="no"?»
<ffice:FficePublicationMessage xmlns:ffice="eurocontrol/cfmu/b2b/FficeSarvices"
*mlns : cm="eurocontrol /cfmu/b2b/CommonServices™ xmlns:nsd="http://www.Fixm.aero/base/d.3" xmlns:nsS

FPL (ICAO FPL2012)

FLGHT PLAN
PLAN 08 VOL
xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance”>
<ns5:de tureds i >
<uuid>8c7076e9-b87d-4b07-bb37-b70cb12f69ac</uuid> i el e
<timestamp>2024-12-16 ©0:22:06 364</timestamp> </ns5:departurederodrome’
tern Time>2024-12. Time>

/
- <ns5:aircraftAddress>3C666C</ns5:aircraftaddresss i R AT
o i <ns5:aircrafthpproachCategary>C</nss: aircraftApproachCategoryy Tamespareidontitters AT 0K
— = B <nsS:aircraftlype» <ns5:1ataF1lightDesignatory
> <ns5:icaohircraftTypeDesignator>A321</ns5: icaoAircraftTypeD <ns5: £ 11ghthunbens2206</ns5+ F11ghthivaber>
</ns5:aircraftType> <ns5: SataOperatorCode>LHs /nsS : iataOperatorCode>
o~ = <ns5:capabilities> </ns5: iataF1lightDesignators
<ns5:communication> </ns5:flightIdentification>
[ (FPL—TESTIZS—IS «<ns5: communicationCapabilityCode>E2 E3 Y</ns5:communicatid ‘"::;;}:g:::::gufm"‘w
o —— <ns5:datalinkCommunicationCapabilityCode>J1¢/ns5:datalink e atacts
o by e = -A320/M-SDE2E3FGHIJIRWXYZ/LB1 <ns5:otherDatalinkCapabilities>VM¢/ns5:otherDatalinkCapab: s 1inkagesHEMANT< /nsa: Linkage>
</ns5: communication> <nsa:network>
-LFBO1735 <nsS:navigations <nsd:typesAFTN< /nsd: type>
<ns5:navigationCapabilityCodesD F G I L O W X</nsS:naviga </nsdinetworks
-N0365F240 LACOU DCT CHALA DCT CNA DCT <nsS:performanceBasedCode>C1 BL A1 01 S1 S2 D1¢/nsS:perfor <aetsenllidkontacts
= MANAK crinas:requiradiunuayVisualiange vom"B">9.075¢/nsirequtrd L mests sencsiers
: <nsa: -ICE¢/nsa: 1 >
<o -LFRS0043 LFRN <ns5:standardCapabilities>STANDARD</ns5: standardCapabilitie ety
9 <ns5:surveillance> </ns5: f1ightPlanDriginators
0 r El «<ns5:surveillanceCapabilityCode>B1 He¢/ns5:surveillanceCa <ns§:flightRulesCategory>I</ns5:flightRulesCategory>
. i PB}':“/AlBl(ZlDlO]SZgAV/:_?PZ 2ATN </ns5:surveillance> g - ! B £nasFLIRATTyperSe/nis: Flightype>
" DOF/230620 REG/FABCD EET/LFFFO007 </ns5:capabilities> s
v | / / /! <ns5:registration>DAISL</nsS: registrations ”nss?,p““m 02 0CHs
: Turbulence>M</ns5 lence> <ns5:remarks>TCAS</ns5: remarks>
</ns5:aircrafts <ns5:routeTrajectoryGroup>
<ns5: agread>

LFRR0034)
N

="http://wead. Fixm. aero/Flight/4.3" xmlns:ns6="http://www.Fixm.aero/Ffice/1.1/bugfix/2024.04.38"

xmlns:ns7="http://www.eurocontrol.int/nm/fixm/ext/1.5" xmlns:ns9="h

5 departures

<messageExchangePattern>PUBLISH_SUBSCRIBE
<type>BUSINESS_MESSAGE</type>
<topic>FFICE_PUBLICATION/topic>
<subscriptionUuid>73fad5Fd-7b95-4i 187e-b12f272a0f5c</subscript
<subscriptionVersion>1</subscriptionVersion>
<parentMessageld>202412168022021AT07124488</parentMessageld>
<flight_va_3>

<ns5:aircraft>

</nsS:departure>
<ns5:extension x:

</ns5:extensions
<nsS:FlightTdentification>

namespaceDomain="FULLY_QUALIFIED_DOMATH_NAME~

i:type="ns7:HaF1ightExtensionType*>
<ns7:1fpsFlightPlanIndicator>MODESASP</ns7:ifpsFlightPlanIndicator>
«ns7:1fpsIdentifler>AT@7124488</ns7 : ifpsldentifier>

<ns5:aircraftidentification>DLH2206¢/ns5 alrcraftldentifications
<nsS:gufi codeSpace=“urn:uuid” creationTime="2024-12-16T00:22:027

RLEXMUAWSS. LIDO. LHSYSTEMS . COM">E3365EBD-0386 -4DFA -

<ns5:arrival>
<ns5:destinationAerodrome>
<nsd:locationIndicator>EDDB</nsd: locationIndicators
</ns5:destinationAerodrome>
<ns5:destinationAerodromeAlternate>
<nsd:locationIndicator>EDDC</nsd: locationIndicator>
</ns5:destinationAerodromeAlternate>
</nsS:arrival>

<ns5:element>
<ns5:alongRouteDistance uom="M"»8.0</ns5 alongRouteDistance>

<ns5:elementStartPoint>
<ns4: asrodromeReferencePoint>

</ns4: aerodromeRefarencePoints
</ns5:elementStartPaint>
<n55:pointaD>
<ns5:level>
<nsd:altitude uome"M">457.20001220703125¢/nsd: altitude>
</ns5:level>
<ns5:pointPropertys
<ns5:propertyType>ATRPORT_REFERENCE_LOCATION</ns5:propertyType>
</ns5:pointProperty>

From relatively short and readable FPL2012 format into much bigger FIXM (Flight Information Exchange Model) format using XML (eXtensible Markup Language)

Two formats of NMOC distribution to ANSP:

-

eFPL (Electronic Flight Plans) - include detailed data like 4D trajectory and performance metrics — filed as FF-ICE flight plan by AO.
FIXM converted FPL2012 — includes FPL2012 items + NMOC calculated trajectory - filed as FPL2012 by AO
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ANS CR FF-ICE implementation architecture ‘

Implementation architecture overview:

—  Two clients to communicate flight plan related data — main ATM system (TopSky), fallback/supporting system (ESUP)

—  Each of them will have its own connection to NMOC B2B and set of certificates (PREOPS/OPS) for B2B FF-ICE services and FlightData services
— Communication path — PENS

— Services: Publication, Notification, Data Request (limited to initial download) services (FF-ICE + Flight)

— Internal system architecture:

— TopSky — new SWIM node within UBSS distributed middleware, node will maintain FF-ICE database, feeding data to existing FDPS (enhanced
with new data items)

— ESUP —SW modules in FDPS server for B2B communication

— Handling of erroneous FPL(FIXM) messages which need FDO manual intervention — converted to ADEXP and passed to FDO
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ANS CR FF-ICE validation configuration ’

Scope of tests

Austrian OC Development, NMOC integration
scenario ) NMOC NMOC —  Local tests with PREOPS, part of SAT
eFPL/FPL
PREOPS OPS —  Validation tests with NMOC — PREOPS (to get OPS
certificate)

Operational test

— B2B services — stability, quality
Operational PENS —  Completeness of FF-ICE data compared to legacy FPLs

— Quality of FIXM data (comparison to legacy FPLs)

Training, Final shadow tests

tA;IeNn::Ielr:r:Iir;acle.r:Jasr(ieg Test platforms — Test platforms — B2B FFICE Operational Operational
data to PREOPS Reception of AFTN flight full communication with platforms — B2B platforms —
plans from PREOPS PREOPS B2B FFICE full Reception of legacy
(LKTTADEX) Reception FFICE from - OPS communication AFTN flight plans
BB with OPS NMOC (LKAAZQZF)
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FF-ICE functional scope, status

Implementation steps, scope:

TopSky — Publication services

Basic FF-ICE processing elements: SWIM interface (NMOC B2B
services), eFPL/FIXM processing (FDPS upgrade)

Operational improvements:

— FDPS trajectory - vertical profile algorithm will use TOW
(instead of fixed BADA parameter)

— Planned trajectory from eFPL (with TOC/TOD) will be
presented on ATCO screen (with TOC/TOD, on controller
request

Future development — level of eFPL integration/synergy with EPP
(ADS-C) in Thales TopSky One product - 2032

O < < X X X X

Status:

Contracts were signed end of 2023/beginning 2024, SATs
completed, PREOPS certificates available from end of 2024

READ tests with NMOC completed

OPS certificate ESUP available, OPS certificate TopSky delivery in
progress (READ service)

Write tests with NMOC for Notification service to be done.

Full operations planned around end of Q1/26

ESUP — Publication and Notification services

12/2023 - Contract signed (Thales)
09/2024 — PREOPS certificate available
01/2025 — CDR completed

06/2025 — FAT completed

09/2025 — SAT completed /
. . . J
12/2025 — READ NMOC test  =mmp> [RERGESCANUAIL
NMOC S,
OPS certificate \
v
a

v
v
v
Y

03/2024 — Contract signed (CS Soft)
09/2024 — PREOPS certificate available
12/2024 — SAT1 (READ) completed
01/2025 — READ NMOC test

07/2025 — OPS certificate READ
09/2025 — SAT2 (WRITE)

02/2026 — WRITE NMOC test

OPS certificate WRITE
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Practical examples — Takeoff weight (TOW) impact on our FDPS 7

Flights ADEP LOWW, climbing over LKAA Results:
>  TOW data for A320, one week from Nov 3, 2025 (78 v Use of TOW on the vertical profile has positive impact
eFPLs) v" It leads to improved accuracy of system functions (e.g.
»  TOW values (kg): MTCD)
°  MIN-52394 v" And provides better traffic predictions during the

*  MAX-68687 execution phase
*  Median value — 64326

A320 - initial profile A320 - entry coordination at F240
—MinTOW = MaxTOW - - Median —MinTOW =——MaxTOW - -Median
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Practical examples — TOC/TOD HMI presentation

Flight LKPR-LOWW

Planned trajectory -
with TOC/TOD from ~
eFPL can be displayed

by ATCOs

TOC is displayed ”
as RFL value

Real trajectory _ _
of the flight

v

Benefits:

Supports improved
traffic awareness and
more effective OPS
planning

v" The ATCOs can better
estimate when the
aircraft will start
descending

TOD is displayed

as string ,,TOD”
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Lessons learned, conclusions, challenges

>

Test and validation against PREOPS started during Spring 2025, detailed operational tests started from Nov 25 (first OPS certificate), results:

= Completeness of OPS FFICE messages against legacy flight plan messages - correct (nearly 100 percent after Jan 17, after we made last
subscription update, small non-blocking problems with DEP events)

= [ssues have been identified within contents of FIXM messages, not consistent with legacy AFTN messages (ICAO od ADEXP format).
Communicated with NMOC, workaround was found for all of them

= Some issues which exist today (hopefully will be fixed in future) and have to be managed manually via FDO — higher load on FDO position
Data request services need improvement; we will temporarily use AFTN RQP messages.
Systems have to be able to process both — FFICE and FPL2012 messages, it makes architecture more complicated

Implementation of new technology — not all our activities were done optimally, also sometimes it was not easy to understand NMOC
requirements

PENS capacity limits => not on the same level as communication via internet, issue mainly for FlightData service
All findings/issues were communicated with NMOC (B2B and FFICE Teams), thanks them for their support

Current score of flight plans filed as FFICE eFPL flying over ANS CR airspace increased from 15 to 20 percent during last 3 months:
— Dec 3:1722 FPLs/50 eFPLs,

— Jan 3:1977 FPLs/287 eFPLs,

—  Feb 3: 1485 FPLs/294 eFPLs

ANS CR in final stage to get ready for operational use of FFICE in Spring 26
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10

Last, but not least ...

» FF-ICE implementation in ANS CR was co-funded by the European Union under the CEF2 Programme,
and

» coordinated by the SESAR Deployment Manager.

S Sesg rj("

the European Union
DEPLOYMENT MANAGER
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Thank you for your attention!

Any questions?




