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The Structure of the Future Digital Railways

FRMCS

Radio-Based Communication Services

Fixed  System
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The Future of CCS - Loops of Control

local to train

TMS
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Modularisation
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From ”One Size Fits All” to Managed Diversity

Basics: 
Connectivity, Tracks, Bridges, 
…

Interoperability,
ERTMS

Operational Data

Advanced Traffic Management

Rail

• Any operator shall be free to select his
degree of sophistication

• Consistency of solutions is needed
(„One European CCS System“)

• The System Authority needs to define
and to supervise adequate rules
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• Safe separation of trains in space and time
train detection/track occupancy detection
route setting and protection

The Scope of Control Command and Signalling

Slide 7
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Switch

• Traffic management (TMS)
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• Signalling the 
permission to move 
to the train

• Train protection (from overspeed and 
from passing danger points)
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Field Elements (FE)Signal

Scope of ETCS
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Standardisation vs. Modularisation
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Evolution of the CCS System Framework –
Consequences of Modularity in ERTMS

From

Components 
(functional
blocks)

Internal 
Interfaces

External
Interfaces

To

Currently, there is essentially one interface 
determining compatibility – the airgap

Future: Building-block architecture, modular and 
upgradable (decomposition in functions/services)
Loose coupling, flexible message parameters
Modular safety
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Radio-based Limited Supervision

Balise

Simple RBC

Compatible OBU


