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Abstract: The figure titles of the figures in the overview section were missing. This paper provides those and deletes the corresponding editor's note.
4
Overview

FRMCS will adapt 3GPP transport to provide communication to railway users. It eventually will resemble GSM-R and will additionally provide communication capabilities beyond what GSM-R has been able to. It will provide higher data rates, lower data latencies, multimedia communication, and improved communication reliability. FRMCS considers end-to-end use cases and also provides requirements that might or might not be in scope of 3GPP existing specifications. To facilitate smooth migration from legacy communication systems (e.g. GSM) to FRMCS, interworking requirements between legacy communication systems and FRMCS are provided.
FRMCS equipment shall connect to application domain through 3GPP radio access or other access. It provides emergency group communication, low latency and high reliable data and video service in high speed train environment. Amongst others it has the following important features:

· Prioritized emergency group communication, train control data and video service

· Seamless connectivity in high speed railway moving environments

· Low latency and high reliable data and video service

· Real time train monitoring and management for safe train operation

· Reliable location tracking including tunnel condition

· Legacy railway communication interworking to GSM-R system
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Figure 4-1: Princple relation of FRMCS and legacy systems
Basically, railway communication services [5] can be categorized into

-
Train control services

-
Maintenance services

-
Railway specific services (such as Railway Emergency Call, functional addressing, and location-based addressing)

-
Other services (providing train crews or train drivers with information of train operation and interworking with the existing railway communication systems)

This study categorizes all the use cases by considering inherent characteristics of railway applications. Specifically, the following categories of use cases are considered.

-
Basic functionality

-
Critical communication applications

-
Performance communication applications

-
Business communication applications

-
Critical support applications

-
Performance support applications

-
Business support applications

-
FRMCS system principles

The categories can be depicted conceptually as follows:
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Figure 4-2: Grouping of FRMCS applications
3GPP


