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The railways currently use the GSM-R system for operational communication, a
key component of the European Railway Traffic Management System ERTMS.
Designed 20+ years ago and completely border-crossing interoperable, GSM-R is
deployed on more than 120,000 kilometers of track in Europe and 250,000
kilometers worldwide.

GSM-R is supporting the “Train Radio” train driver to signaller voice applications,
including the critical Railways Emergency Call (REC) and ETCS (European Train
Control System).

The Future Radio Mobile Communication System (FRMCS) is the UIC's response
for two elements of strategic importance for the future of the railways.

Firstly, GSM-R is a 2G system, where manufacturers have announced that GSM-R
equipment is due to reach the end of its life (around 2030) and will be supported
until around 2035.

Secondly, it is also a significant opportunity - to enable and support the Railways
Digitalization, and therefore the need to transmit, receive and use increasing
volumes of data, which is at the very heart of sustainable transport.
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FRMCS'

Future Railway Mobile Communication System

-3GPP 5G

~DEDICATED FREQUENCIES IN 1900
AND 900 MHZ

~COEXISTENCE WITH GSM-R
~SUPPORT ERTMS - VOICE, ETCS AND
ATO

~BORDER CROSSING INTEROPERABLE
~ENHANCE RAIL TRAFFIC &
PERFORMANCE

~ENHANCE SAFETY WITH EVEN MORE
IMPROVED RAILWAY EMERGENCY
CALL

~AUTONOMOUS TRAINS WITH GOA 2
AND ABOVE

~SUPPORTS TCMS

~ENABLE DIGITALISATION
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2026 2040 FRMCS introduction is a European necessity, due to
the announced GSM-R obsolescence and moreover

National Deployments to enable railways digitalisation.

4Q'2022 3Q'2023 2025-2026

ICS V1 Specs

iCS Demonstrator = V2 Spec:

SR L SR STARTING POINT The introduction follows the embedded plan, with
* URS 4.0 » Stabilized FRMCS Specification *» Operational FRMCS Specs: 1% Edition « ERMICS 1 Edition an aim tO make a FRMCS FirSt Edition System

* R16 Products : MCX 5G (— Industry) * R17 Products : FRMCS 5G (— Industry)

* Use Cases for 3GPP (60%)

" A7RIS Products available for Railways end 2025, so that National

| pan | pan 3 v deployments can start.
* FRS, SRS 1.0 * FRMCS prototypes @ FRMCS European Trials « Corridors (—> CEF 2 7)
. On-Board FRS 1.0 (—> H2020 - 5GRail) (—> EU Rail, H2020: 5GRAIL-2?) ’
. * National Plans
. Princi o * FRS, SRS 2.0 y FRS & SRS 2.0 = = = e = =
Principle Architecture, IS, FFFIS 1.0  MINOS Synergies A crucial step of this plan is building and testing the
+ ETCS over FRMCS = On Board FRS 2.0 // On-board FRS 3.0
. * Tenders preparation: 2023 — 2024 i -
« Preparation for EC TSl inclusion (—> ERA FIS & FFFIS 2.0 FIS & FFFIS 3.0 FRMCS Demonstrators, ESPECIa“y the On-Board
« Validation of Uses Cases V1 in 2GPP R16 » Validation of Use Cases V1 in 3GPP R17 » Validation of Use Cases V3 in 3GPP R18 FRMCS.
* Use Cases V2 to 3GPP R17 (95%) * Use Cases V3 in 3GPP R18 * Use Cases V4 in 3GPP R19 (evolution)
* Use Cases Gaps vs. 3GPP => ETSI TS * TSl inclusion 1 (— ERA) * TSl inclusion 2 (— ERA)
. CEPT Reports on Railway Frequencies & | \ Additional elements for TS| + Cross-borders This will be performed through the EU co-funded
ECC Decision echnical Migration Scenarios * Interconnection hubs development (FRMCS evolutions: HZOZO ICT 053 5G RAI L :
. - roject.
* Frequencies for Migration * InNgrconnection Hubs Study (— EU-Rail, HEurope ?) 2% Edition, p j
* Signa * Guidelines Migrations )

i o Grant agreement
No 951725




Elaborate FRMCS prototypes based on the
FRMCS V1 specifications, including the new on-
board equipment (TOBA) additionally
prototypes of the critical applications Voice,
ETCS, ATO and performance applications TCMS,
CCTV/Video;

Define the relevant functional end-to-end tests
required to verify the compliance of the
prototypes with the FRMCS V1 specifications;

Execute these tests in lab environment firstly,
and then in railway environment with train runs.
Consider emulated cross-border conditions.

Prepare a performance measurements
methodology, based on field activities, to apply
on further 5G FRMCS operational deployment;

Define and emulate coexistence scenarios
between railway and roads;

Analyze the outcomes of these tests to loop back
on FRMCS V1 specification, to amend or modify
those, and then obtain a finalized version of
FRMCS V2 specification for sector regulation.
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WPS8 led by UIC
Project management and coordination

WP1 led by UIC
1.Defintion of System and Functional Tests
2. Test results consolidation
3. Specification review

Applications Integration
Voice: SIEMENS
ETCS: Alstom, CAF
ATO: Alstom
TCMS: CAF
PIS: Thales
CCTV/Video: Teleste

Development of TOBA protypes
KONTRON, Alstom

Telecom Onboard Architecture

WP2 led by KONTRON

eTcs': ETCS application is provided by ‘

different suppliers in the two labs
Lab Tests to validate
TOBA+Voice+TCMS+ ETCS! )+ CCTV/

Video in lab in Hungary

WP3 led by Nokia
Field Implementation and evaluation in
Germany and France
WP5-Germany led by DB
WP5-France led by SNCF

Lab Tests to validate TOBA+ ETCS' "+
ATO +PIS in labin France
WP4 led by KONTRON
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WP7 led by UNIFE
Dissemination and exploitation of the results

Visit us on https://www.5grail.eu
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Achievements:

15t TOBA FRMCS/5G SESSIONS (using MCDATA IPconn)

5GRAIL DEMO @Kontron Lab

TOBA Monitoring
system

é‘LSIC) M

< TOBA (Telecom On-Board Architecture) vl readiness P
<+ Applications prototypes OBapp/TSapp compatible, Gdumss _EI-C—S_J @ p—
as expected by FRMCS V1 specifications FRMS[S;BVOBW ks R""GC;Z';:';S“’Q %m ——
«* Elaboration of Test plan with more than 114 test [ sacx e == o
* cases p MCX Client MCX Server MCX Client GT&J @
%+ Labs in Germany and France have successfully 3 @‘
integrated partners’ equipment and applications. \ -
Testing has started in a complete FRMCS ecosystem, .
to execute the test plan. Various bearers are ‘
. . . I . Virtual Machine
available for validation of FRMCS features
<+ 1st data FRMCS call, aligned with TSI 2022, was o
achieved in WP4 Lab with Alstom ATO and Kontron e
TOBA On-Boar PRINCIPLES TrackSide
«+» Selection of test cases to repeat during field E Sirmple/Mobile
o ey . P MCX Dispatch ispatc
activities. Testbed preparation is in progress. - | — S E
< Emulation of selected Road and Rail coexistence — EE
scenarios is well progressing X o P
«+ Dissemination activities with organization and FIESEE?
participation to conferences, publications in R
scientific magazines, social media (Cross border] e
Next steps: ghb Bl Bsc
++» Delivery of additional TOBA features: ALSTOM  Twaces 56 cuDU 56 cU/oU -
Ressource sharing with QoS management, LETES]) [1ATO ______"_'_S___ FRMCS Apps (trackside) )~
multiconnectivity using different radio m ; . Ea— AGL::@M . = -
[=—w=—=] ateways llll‘ll'l / _ -
bearers e e T IR 4 e
o . P [m DR & FRVCSMoxbrick J i oo/ e _—
« Validate FRMCS V1 specifications ; HP Gen10 E
compatibility with all applications | [E]m core Network e R st Terminale
’:’ Perform tests using 1900MHz FRMCS modem 3 3 flontron ME1210 Note: Test & Measurement equipment not shown
prototype e o ||| )|
++ Execute the whole test plan : . .
% Field testbeds readiness | ToBA Gatoways S0 WP3 lab configuration
3 Analyse outcomes from lab and field testing Bl W M i e e s st <
to provide feedback to the FRMCS V1 ALSTOM  THaes

specifications WP4 lab configuration
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7.2.1 Test case n* Voice_001: Registration of a functional identity related to the user

{7.2.1.1 Purpose

The purpase of this test is to demonstrate that an FRMCS User can ragister a functional identity
{train running number and function code] on the FRMCS system. once the registration is completed
the FRMCS User can be reached by its FRICS functional identity

Tall

{7.2.1.7 Description of initial state/configuration

-

M

w o

. The Csb Redic A equipment typs is recognised by the FRMCS system. This is handled by =

predefined configuration file embedded within the voice application software.
FRIMCS User i is logged in into the FRMCS system. The user cradentials [usermame and
password) are predefined in a configuration file within the voice application software.
The Cab Radio & is powered on, and the Idle screen is displayed on the GDCP.

available,

. The FRMCS User A has not been previously registered to  functional identity.
. An FRMCS handheld device or another FRMCS subscriber registered on the same network is

{7315 Test procadure

FRMCS User A registers its
funcrional identity by navigating to

Menu — Reg/De-reg.. —Register

FRMCS User A presses the Accapt
button

FRMCS User A enters the train
running number and prasses the
Accept button

select the Lead Driver function
from tha it of the function codes

FRMCS system accepts the
registration request

The train number field is displayed
on the GDCP of the cab Radio &
with a Country Code pre-populated

The train runniing number field is
displayed on the GDCP of the Cab
Radio A

The function codes list is displayed
on the GDCP of the Cab Radio &

Registration requast is sent to the
FRMCS system

Registration progress is displayed
«on the GDCF of the Cabr Radic A

Registration status is displayed on
the GDCP of the Cab Radio A e,
train running number appears on
the display]
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Follow us on twitter and LinkedIn
https://twitter.com/5Grail
https://www.linkedin.com/company/5grail-eu/

nikolopoulou@uic.org e
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UIC FRMCS Project on YouTube

5grail.eu
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