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Inhoud

• Evolutie of revolutie (van GSM-R naar FRMCS)
• FRMCS highlights

• Standaardisatie (TSI)

• ETCS en FRMCS; hoe werkt dat samen?

• Trials EU Rail (FRMCS MORANE 2)

• Wat betekent de migratie naar FRMCS voor een vervoerder?
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Evolutie of revolutie?



Digital rail operations
cross-border including 

network sharing 
opportunities

Smart Mobility
The Gigabit Train

Smart Operations
Tracks and Trains

Objectives

 Gigabit Train – 
Ensuring passenger 

connectivity like 
@Home or @Work 

across borders 

5G Deployment will improve passenger experience 
and rail operations
Two key requirement sets defined
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Download SDA 5G Connectivity & Spectrum for Rail (23 August 2024) at
https://eimrail.org/2024/09/03/strategic-deployment-agenda-5g-connectivity-and-spectrum-for-rail/

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Feimrail.org%2F2024%2F09%2F03%2Fstrategic-deployment-agenda-5g-connectivity-and-spectrum-for-rail%2F&data=05%7C02%7Cjos.nooijen%40prorail.nl%7Cca2929f19249416df32508dccc19963a%7Ca398fcff8d2b4930a7f7e1c99a108d77%7C1%7C0%7C638609657494337828%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=185eLd0%2FsKMk06ATVYoMlDk7%2Fcn9YYenPl8Qm%2BXf4Yg%3D&reserved=0
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5G en FRMCS
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5G functionality
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5G characteristics • Software Defined Network

• Network Function Virtualisation

• Service Based Architecture
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FRMCS characteristics (1)
• FRMCS is de opvolger van GSM-R voor mission critical mobiele communicatie 

voor het spoor
• FRMCS is een internationale spoorwegstandaard (TSI 2023  TSI 2027)
• Verplicht volgens TSI: FRMCS verzorgt connectiviteitsdiensten voor:

• ETCS (European Train Control System)
• ATO (Automatic Train Operation)
• Spraakcommunicatie tussen machinist en treindienstleider
• REC (Railway Emergency Call)

• Niet verplicht volgens TSI: Overige applicaties (bijvoorbeeld voor telemetrie, 
monitoring en diensten operationele processen)  meer dan 50 use cases
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FRMCS characteristics (2)

• FRMCS is gebaseerd op de 5G standaard (GSM-R = 2G)

• FRMCS heeft spoorwegspecifieke extra’s:
• Mission critical features (MCX framework) 

• Spoorspecifieke frequenties: 900 MHz band en 1900 Mhz band (RMR*)

• Treinen kunnen verbinding maken via RMR en publieke mobiele netwerken** 

(hybride en parallelle operatie)

• Mogelijkheden voor FRMCS-as-a-service middels virtualisatie in publieke 

mobiele netwerken (“slicing”)

*RMR= Railway Mobile Radio (= GSM-R + FRMCS)
**Publieke mobiele netwerken: Odido, KPN, Vodafone
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ETCS en FRMCS
Hoe werkt dat samen?
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FRMCS Multipath for ETCS and ATO (example)

FRMCS Multipath technology
• MPTCP and/or MPQuiC (IETF standards)

Data path options:
• Data paths via MNO (public subscription)
• MOCN (shared RAN with MNO) or national roaming (RMR and MNO)

Use cases
• Fallback (RMR + MNO)
• Resilience through best path selection (best of RMR and MNO)
• Resilience through packet duplication (RMR and MNO simultaneously)
• Coverage extension
• Application specific path selection
• (Capacity extension)



12

FRMCS migration models infra
Hybrid model most promising
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FRMCS in Nederland
(getting started)
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FRMCS planning en migratie



15
FRMCS v2/3 Timeline

GSM-R in operation

CCS TSI 2023 – RMR B0
FRMCS V1

Legal anchor

Subsequent CCS TSI – RMR B1
FRMCS V3

Possible notification period

ERA TO (Oct-24)
FRMCS V2

Enabler for pilots

Prototyping activities in 5GRail

 Development and deployment of “FRMCS ready” ETCS/ATO on-board

Validation of Mandatory specs 
EU Trial (EU-RAIL) + national pilots

Development of FRMCS products

National pilots for preparation of rollout

FRMCS trackside tendering and rollout

FRMCS on-board tendering and rollout
e.g. notification of GSM-R decommissioning

FRMCS in operation

EECT

FRMCS v2 
specifications

EECT

FRMCS v1 
specifications

EECT

FRMCS v3 
specifications
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FRMCS planning (ProRail draft proposal)
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Forecast
GSM-R end of Life
FRMCS Deployment

Based on Member States
answers @RISC#95 (July 2022)

EC contacts with suppliers 
suggest GSM-R maintenance 
dates are unrealistically long!
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