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Abstract: This paper provides the use cases family on FRMCS principles related use cases.
* * * First Change * * * *

12
FRMCS System principles related use cases
12.1
FRMCS System principles overview
In this chapter, FRMCS System related use cases are described which are complying with principles such as:
· Provide broadband and/or mission critical services with seamless connectivity 

· Offer railway services high-quality control functions with real-time performance monitoring

· Interface legacy systems including 3G, GSM-R and old-type fixed radios such as TRS
· Build stable pointing framework for FRMCS services and devices including trainborne (in-train) and handheld (in-train, and in/out-door) devices 
To describe the use cases, the reference system architecture is assumed by modifying LTE-R architecture [1] as follows:
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Figure 1. An example system architecture for FRMCS based on LTE
The example system is consisted of the train control center, LTE-R wireless network with mobile stations as user device, and the train mobile station, and the signal control network including the radio block center and balises. The backbone network connects the train control center, LTE-R wireless network and the signal control network. FRMCS system is interworking with the PS-LTE and also does the legacy systems such as GSM-R and TRS.
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3.2
Abbreviations

ATP
Automatic Train Protection
BTM
Balise Transmission Module
DMI
Driver Machine Interface
DU
Digital Unit
FRMCS
Future Railway Mobile Communication System

GSM-R
Global System for Mobile Communications - Railway

LTE-R
Long Term Evolution – Railway

PS-LTE
Public Safety – Long Term Evolution
RRU
Remote Radio Unit
STU
Secure Transmission Unit
TIU
Train Interface Unit

TRS
Trunked Radio System
