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FRMCS

FRMCS is the successor of GSM-R - which will reach its end -of-life soon.
It is also an opportunity тto enable digitalization, will provide capabilities to enhance 
the signalling systems, to make real -time telemetry as the norm, to enable the 
intelligent train.

FRMCS is a 3GPP 5G Mission Critical System. This enable standardized products, which 
can be further -on customized. The Mission Critical Service layer allows the needed 
voice features (PTT) and strong QoS.

In Europe we have obtained dedicated frequencies both in 900 and 1900 MHz, additional 
to GSM-R (ECC (20) 02 ).

These frequency bands  are now 3GPP standardized (5G N100 and n101, PC3 (23 dB) and 
PC1 (31 dB)).



7

5GRAIL

We have delivered FRMCS V1 Specifications, which have been 
added in 2023 CCS TSI, as part of ERTMS .

Following that, we have performed the first FRMCS tests, within 
the DG Connect co-financed 5GRail Project, which has been an 
important step towards FRMCS 1 st Edition:
ü Developing and testing the first FRMCS prototypes;
ü Confirming that 3GPP Mission Critical 5G Stand Alone  is the 

right way forward;  
ü Testing (Train Driver-to-Controller) Voice, REC, ETCS, but 

also TCMSand Remote Vision;
ü Testing a first set of 1900 MHz pre-n101 PC3 FRMCS chipsets
ü First FRMCS Border Crossing tests
ü Valuable lessons learnt

Ç 5GRail has proven FRMCS principles, have built and tested 
the first FRMCS prototypes. 
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3GPP : Global 

Standardisation 
(UIC representing 

railways)

FRMCS FRS  
FU-7120 v2.2.0

UIC : User & 
Functional 

Requirements

FRMCS URS 5.1
FU-7100 

FRMCS HMI
& Presentation

(Requirements are 
included in the FRS 

and SRS)

ETSI : European Standardisation
EU FRMCS Mandate M-570

FRMCS Global Map for Specifications & Standardization Items (May 2026) 

UIC : System 
Requirements 

TR 103 459
Study on FRMCS 

System Architecture

ECC  Decision 
(20) 02

CEPT Report 
76 USE CASES 2.0+

MG-7900  

FRMCS SRS
Include also VAS, Profiles  

AT-7800 v2.2.0 

UIC :
Applications

FRMCS Studies 
consolidated in 

TR 22.889, 22.989

FRMCS Apps
(1, .., n)

1.Critical and 
Generic Voice 
applications 
included in 
FRS
2. ETCS, ATO, 
KMS handled 
by UNISIG.
3. A first set of 
applications 
mentioned in 
the FRS
4 -n Additional 
applications ς 
to come 

CEPT Report 
74 

TR 103 554,
Simulation 900, 

1900 (Study)
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TOBA FRS 
TOBA-7510 v2.2.0 

3GPP normative 
set of TSs for

Rel-17, 18, 19, 
covering stages 1, 

2 and 3
Stage 1.2 for R20 

started

3GPP RAN  1, 4, 5 
WIs covering 900 

(5G n100) and  
1900 (5G n101) 
aIȊΣ ΨΩ[Ŝǎǎ ǘƘŀƴ р 
aIȊΩΩΣ ΨΩ5ǳŀƭ 
/ƻƴƴŜŎǘƛǾƛǘȅΩΩΣ 
PC1, PC1.5, PC2 

and PC3 

Tests 
Cases

Referenced in SRS or FIS / 
FFFIS

Definition On-Going Planned

Mobile 
Communication 

System for 
Railways 

Normative  
Stage1 TS 22.289

FRMCS FIS
FIS 7970 v2.2.0 

FRMCS FFFIS
FFFIS 7950 v2.2.0 

EC  Decision 
2021/1730 

1900 TDD BX: 
ECC REC (23) 

01

CEPT / ECC :
Frequencies

Rules

TS 103 765-1  v1.1.1    FRMCS Transport Stratum
TS 103 765-2  v1.1.1  FRMCS Service Stratum
TS 103 765-3  v1.1.1  FRMCS On-Board
TS 103 765-4  v1.1.1  FRMCS Track-Side
TS 103 765-5  v1.1.1    FRMCS UE Capabilities
TR 103 791     v1.1.1    FRMCS Terminology

TS 103 792 v1.0.0 - Interworking with legacy 
systems
(GSM-R) 

Relevance in Regulation

TS 103 764 v1.0.0**
FRMCS System Architecture

TS 103 793 v1.0.0 ς FRMCS Radio Characteristics 

Networks Interconnection

FRMCS TOBA Architecture 
Migration Scenarios
TOBA-7540 v1.0.0 

FRMCS Principle Architecture
MG-7904 v1.0.0 

FRMCS Professional 
Competency 
Guidelines
(Academy 
Launched)

900 FDD BX: 
ECC REC (25) 

02

FRMCS Profiles
AT-7810 v0.0.3 
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Other

TCMS    

E-2-E FIS

FRS translated into SRS & MCX; Use Cases Call Flow 

FFFIS

OBApp

TSApp

FRMCS SRS

System Principles, mechanisms, building blocks, frequencies, QoS 

Include On -Board FRMCS, Voice Application Subsystem (VAS), Profiles

ATO

ETCS

Voice

TOBA FRS

On-Board Functional 

Requirements

FRMCS USE CASES 

FRMCS V2 Hierarchy & Dependencies 

FRMCS URS

Subset -037-3 

Subset -147

é

Railway applications

FRMCS Functional , System and Interface Specifications

Telecom Standard Bodies

UNISIG Specifications

ETCS @ ATO

Part of 2024 ERA 

Opinion

Legend :

FRMCS FRS

Common Functions and Applications 

Functional Needs

Profiles Specification Subset -148



10       Global UIC Planning                       (Reminder)
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FP2- MORANE-2 

Project name: Flagship Project 2 - MObile radio for RAilway 
Networks in Europe 2

Project acronym: FP2-MORANE-2

Call: HORIZON-ER-JU-2024-01
Topic: HORIZON-ER-JU-2024-FA2-SNS

Type of action: HORIZON JU Innovation Actions

Granting authority: Europe's Rail Joint Undertaking

Project starting date: 1 December 2024
Project end date: 30 September 2027

Project duration: 34 months
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FP2-MORANE-2 Main Goals 

MORANE-ΞШŔƚШċШĦƖŔƣŔĦċũШƚƣĲƓШŔŰШÖf9ќƚШÂũċŰШƣŸШĬĲũŔƻĲƖШ[Å~9ÉШéΟШÉƓĲĦŔŉŔĦċƣŔŸŰƚЯШĤǃШƣőĲШĲŰĬШŸŉШΞΜΞΤЯШƣŸШ
be included in TSI. 

MORANE-2 is the FRMCS European Demonstrator. Its scope is to test the FRMCS V2 Specifications т 
real products in real trains:

ü In three Labs, hosted by Ericsson, Nokia and Kontron
ü In five Field Test beds, two of them including MNO operators, and one being a High -Speed 

Line. These Field Tests are hosted by Germany, Sweden, Netherlands, and Spain т two 
lines.

MORANE-2 Testing Results will then contribute to the finalisation of the FRMCS V3 specifications 
that will define the FRMCS 1st Edition, by validating architecture and functionalities solutions, 
quality of service parameters; therefore, an essential step to make FRMCS reality. 

* - (MObile radio for RAilway Networks in Europe )
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Project Structure and Partners

FP-2 MORANE-2 Consortium, Coordinated by 
UIC include relevant Railways, Railway 
Telecom Suppliers, and UNIFE. 
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Funded  by the  European  Union . Views and opinions  expressed  
are however  those  of  the  author(s)  only  and do not  necessarily  
reflect  those  of  the  EU-RAIL. Neither  the  European  Union  nor  
the  granting  authority  can be held  responsible  for  them .

Questions?

Thank You!

mandoc@uic.org
WATCH NOW

WATCH NOW

uic.org

https://www.youtube.com/watch?v=J3R6uvL3SOI
https://www.youtube.com/watch?v=J3R6uvL3SOI
https://www.youtube.com/watch?v=J3R6uvL3SOI
http://www.uic.org/


This project has received funding from the European UnionɅs Horizon Europe 
research and innovation programme under Grant Agreement No 101196125.

Coffee Break

15 Minutes



This project has received funding from the European UnionɅs Horizon Europe 
research and innovation programme under Grant Agreement No 101196125.

Work Package 1

Test Design and Planning (M1 - M32)

30/06/2026 ɀV. Nikolopoulou ɀMid -Term conference
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× Task  1.1: Define  functional,  system,  measurements  and  performance  test  cases  

allowing  to  validate  UIC FRMCS v2.2 specifications,  considering  mandatory  requirements  

(M) and candidate  mandatory  for  V3 requirements  (M-V3), both  including  functions  

mandatory  for  interoperability  in Europe  (MI or  MI-V3) respectively

× Task  1.2: Describe  lab  test  cases  in close collaboration  with  industry  partners  to  avoid  

potential  implementation  issues but  also preparing  in confidence  field  testing  activities

× Task  1.3: Describe  field  test  cases that  fulfil  field  testbed  specificities  of  the  IM (*) partners,  

as expressed  in the  FP2-MORANE 2 GA

× WP1   Specs WGs: Ensure regular  exchange  with  the  UIC FRMCS Specifications  and  

other  Standardisations  groups  (e.g. ETSI TC-RT, 3GPP), to  update  accordingly  the  test  

cases description  and  later,  as a loopback,  to  provide  observations/issues  during  the  testing  

that  may result  to  FRMCS specifications  amendments

(*):Infrastructure  Managers

WP1 Objectives

Testing and writing FRMCS
 specifications 

UIC-FRMCS 

specifications v3  

(FRMCS 1st edition)

FP-2 M-2 Test specifications

 (D1.1, D1.3, D1.5)

FP2-MORANE 2 GA

U
IC

 F
R

M
C

S
 

s
p

e
c
if
ic

a
ti
o

n
s
 

v
2

.2
 

E
T

S
I 

T
C

-R
T

D1.2 Lab Test Plan 

and Test methodology

D1.4 Field Test Plan 

and Test methodology

Enabling the on-
time availability 
of FRMCS to trigger 
migration across 
Europe

Our Partners:
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WP1 interacting with the other WPs
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WP1 timeline

W
e 

ar
e 

he
re

D1.1 delivered

ÁStructure of D1.2 provided
ÁOn-going work of review 

comments on D1.1, to 
prepare content of D1.2

ÁStructure of D1.2 provided
ÁOn-going work of review 

comments to prepare 
content of D1.2

Lab derisking

Refining test 
specifications
via lab feedback

Real-
conditions 
execution

Final field-
validated 
specifications
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Task 1.1. FRMCS Test Specifications (M1 -M32) (1/2)

Definition of high -level 
testing scope based on:
Á selection of system 

and functional 
requirements to 
validate 
ÁGA expectations

Nomination of industry 
partners, as primes for 
test case description 
under the coordination, 
and for some test cases 
contribution of UIC

ÁDistribution of test cases in 
field testbeds, considering 
their specific interests

ÁDistribution of test cases in 
lab testbeds, considering 
the supporting field testbed

Testing scope agreed ~200 (*)Test cases listed in D1.1

D1.1 in 3 parts:
ÁPart 1: Overview of lab and 

field testbeds and definition of 
testing scope, presentation of 
success testing criteria

ÁPart 2: Applications, 
Performances and 
measurements

ÁPart 3: System and Functional

A
pp

lic
at

io
ns

 to
 

be
 te
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ed

(*): Some of them still placeholders in D1.1 to be addressed in 
further deliverables of WP1  

65% Task Completion  
Methodology to prepare D1.1 (M17)
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Testing scope covered in D1.1 and assigned partners primes:

System principles Primes

Interfaces (OBapp/TSapp) Alstom

IP routing (TC, LC) Alstom

Inter-band HO (HO between 

n100/n101 RMR bands)
Kontron

OBnsm UIC

OBo&m Siemens (UK) and Trafikverket

VAS provisionning Siemens (UK)

FSomr and Profiles provisionning Siemens (UK)

Profiles UIC

Common functions Primes

Role MGT UIC and Frequentis

Location Funkwerk

Authorisation (MC Service 

Profile/RBAC)
Eviden, Nokia, UIC

Talker Control 

MCX Server and dispatcher 

providers contribution is still 

requested

Arbitration Siemens

Time Services Hitachi

Applications Primes

Voice (nominal conditions) Funkwerk

REC (nominal conditions) Funkwerk

Voice - First to answer (Shared FA 

for dispatchers) 
Frequentis

ATP (nominal conditions) CAF

ATO (nominal conditions) CAF

TCMS (nominal conditions) CAF

Messaging, DSD Alarm, PA Not assigned yet

Task 1.1. FRMCS Test Specifications (M1 -M32) (2/2)

Specific testing architectures Primes

Border crossing UIC

HSL (Connectivity loss) Kontron, Alstom

GSM-R/FRMCS transition 

(Coordinating function, NSM), BC 

conditions have also been added

Funkwerk, Siemens (DE)

MC domain interconnection
Eviden, supported by Kontron and 

Nokia, DB

IWF Eviden

FRMCS over MNO: MOCN Ericsson, Trafikverket

FRMCS over MNO: Multi-Path 

Function
ProRail, Ericsson, Alstom

Primes

Measurements and performances
Viavi/Nokia, Voice & Data 

Application providers
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Focus: Basic FRMCS Building 
Blocks, VAS, REC, 
ATP/ATO/TCMS applications, 
KPI measurements, High-
Speed Line Support

Border 
Crossing

MCXSIP

Focus: Authorisation in 
interconnected domains, 
intersystem authorisation, 
IWF, GSM-R/FRMCS transition, 
MC interconnection and 
migration, Border crossing 
support 

Focus: Complementary VAS 
and REC basic tests, TSctrl, 
OBo&m, FSomr, VAS 
provisioning, Location, 
Arbitration, Profiles, FRMCS 
over MNO support for MOCN 
and Multipath function

Task 1.2. Test Plan and Test Methodology for Lab

85% Task Completion  

Preparation of D1.2 (M20)

Test cases 
distribution table 

between labs
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Task 1.3. Test Plan and Test Methodology for Field
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Conclusion & Next Steps

× Industry partners : High level of  cooperation  between  network,  MC 

servers,  GWs and application  providers  cab radio,  data  applications  to  

achieve a successful  integration  phase, ensure  interoperability  and lab 

readiness,  involving  WP1 for  potential  amendment  of  test  cases 

description .

× D1.2 Finalization : Provide  D1.2 on time  to  start  Lab testing  in August

× Fill  the  Gaps of  D1.1&D1.2: Use the  lab experience  to  improve  test  cases 

description .

× Test  cases traceability  to  specifications  requirements,  instead  of  chapter  

level starting  from  D1.3

× Closing the Gap: WP1 is expected  to  feed  implementation  issues back to  

specification  WGs to  refine  the  FRMCS 1st Edition .

STATUS:
ON-TRACK
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Funded  by the  European  Union . Views and opinions  expressed  
are however  those  of  the  author(s)  only  and do not  necessarily  
reflect  those  of  the  EU-RAIL. Neither  the  European  Union  nor  
the  granting  authority  can be held  responsible  for  them .

Questions?

Thank You!

nikolopoulou@uic.org
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research and innovation programme under Grant Agreement No 101196125.

Work Package 2 - System 
Component Preparation 
and Architectures

Mid -Term Conference

30 June 2026 | WP Lead: UNIFE | J. Bertolin
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WP2 ɀ System Component Preparation and Architectures

Duration: Dec 2024 - July 2027 (32 Months)

The main objectives of WP2

Å Preparation of the necessary FRMCS system components according to FRMCS V2 Specifications 
& V3 target requirements (August 2026)

Å  Creation of a generic FMRCS architecture for the test activities in WP3 and WP4 (July 2027)
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WP2 ɀ WORKFLOW
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Timeline and deliverables

M20

D2.1 FP2-MORANE-2 
Test Architectures V1

M21

D2.2 FP2-MORANE-2 FRMCS 
System Components

M32 D2.4 FP2-MORANE-2 
Test Architectures V3

M25
D2.3 FP2-MORANE-2 
Test Architectures V2

sƨũǃќΞΣ ƨŊƨƚƣШћΞΣ

?ĲĦĲůĤĲƖќΞΣ

sƨũǃќΞΤ

FRMCS System Components infrastructure

FRMCS System Components Gateways

FRMCS System Components Applications and Monitoring
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WP2 ɀ Planning

1st FRMCS components version
and pre-tests/integration (FRMCS V2.1)

2nd version components
and pre-tests/integration (FRMCS V2.2)

Final FRMCS components version 
and pre-tests/integration (FRMCS V2.2)

Early delivery of D2.1 and D2.3 draft to support early laboratory and field installation
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Objectives

Å Provide a functional end -to -end reference architecture (high-level design), 
considering all FRMCS and application system components as well as interfaces 
from T2.1 -T2.8

Å Consolidate basic monitoring metrics for the assessment of the test 
architectures and for WP1 test cases

Å Use the functional architecture to describe test cases and achieve comparable 
test installations with consistent outcomes

Å Develop  sub -system architectures to verify operational scenarios:

ÅInter -FRMCS domain transition (IFDT) in border -crossing scenarios,

ÅInterworking with GSM -R,

ÅFRMCS Multipath,

ÅFRMCS high speed functionality
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Reference Architecture & Functional Layers

TracksideOnboard

Te
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FRMCS Transport Stratum

FRMCS Service Stratum
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Reference Architecture & Functional Layers

TracksideOnboard

Te
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FRMCS Transport Stratum

FRMCS Service Stratum

Application
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Reference Architecture & Functional Layers

TracksideOnboard

Te
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FRMCS Transport Stratum

FRMCS Service Stratum

Application

FRMCS Transport & Service

External Networks
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Reference Architecture & Functional Layers

TracksideOnboard
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FRMCS Transport Stratum

FRMCS Service Stratum

Application

FRMCS Transport & Service

MNO Transport

External Networks
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Reference Architecture & Functional Layers

TracksideOnboard

Te
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FRMCS Transport Stratum

FRMCS Service Stratum

Application

FRMCS Transport & Service

GSM-R Transport

MNO Transport

External Networks
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Reference Architecture & Functional Layers

FRMCS Transport Stratum

FRMCS Transport & Service

Application

GSM-R Transport

Performance Monitoring 

MNO Transport

TracksideOnboard

Te
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FRMCS Service Stratum

External Networks
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Deliverables

Å description of architecture design will be 
provided in incremental releases

Å D2.1 : M20 (07/2026)

Å D2.3 : M25 (12/2026) ɀ lab test feedback

Å D2.5 : M32 (09/2026) ɀ field test feedback
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Border -Crossing (BX) Scenarios

Å FRMCS Domain Transition via 5G Home-Routed Roaming (Transport) and 
MC Migration (Service) ɀ 2 UE for ETCS/ATO vs. 1 UE for Voice

Country A

Country B
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Border -Crossing (BX) Scenarios

Å MC Domain Interconnection

Country A

Country B
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MNO and Multipath Scenarios

Å FRMCS MOCN with focus on trackside implementation

Å FRMCS National Roaming with and w/o Multipath Function (MPF)

Å FRMCS Dual Subscription with MPF
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FRMCS Transport and 
Service Layer

Mid -term Conference

30 June 2026 | Task Lead: Kontron | A. Hinterberger
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Objectives

Technical Architecture and Partner Interconnection for Labs and Fields

Å Component Mapping : Define all physical components and local interfaces 
within the project ecosystem

Å System Architecture : Deliver a unified architecture for WP3 and WP4 
considering all partner contributions to represent the full project scope 

Partner Alignment & Validation

Å Strategic Communication: Maintain high -level alignment and proactive 
communication across all partners

Å Testing Orchestration: Coordinate lab and field activities to ensure integrated 
testing and validation
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Å Streamlined Lab Architecture: 

Provides a simplified overview of 

partner distribution across 

interconnected lab facilities

Å E2E Component Lifecycle 

Alignment: Validates that lab 

testing utilizes the same end -to -end 

components designated for field.

Å Standardized Interface 

Nomenclature: Ensures unique 

naming conventions and 

identification across all system 

interfaces.
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Lab Interconnection
& Techn. Architecture


