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********************************************************************************************
Start of 1st change

********************************************************************************************
12.x
Use case: Fault tolerant communication for Automatic Train Control and Automatic Train Operation
12.x.1
Introduction

Applications like Automatic Train Control (ATC) and Automatic Train Operation (ATO) require a high level of reliability in order to avoid interruptions in rail operations. To achieve this, the existing approach for train control (CBTC) communication is based on duplicate application message exchange using two independent end-to-end bearer services.
12.x.2
Description
At the application level of the sending entity (i.e. both train and wayside) the application messages are duplicated. These messages follow independent communication paths, so that any failure on one path has no consequence on the other path. At the receiving entity the reception of at least one of the application messages is achieved. 
Note: This is a description of an existing implementation to outline the overall objective. 3GPP implementation might use a different approach to achieve the objective formulated in the requirements below.
12.x.3.2
Pre-conditions

FRMCS system is able to support two independent communication paths that can be combined to provide an end-to-end fault tolerant bearer services.

The end-to-end bearer services between the communication entities, train and wayside, are established.

12.x.3.3
Service flows

ATO/ATC application starts the exchange of application messages between the train and wayside.
Train starts operation.

During the ongoing train operation one end-to-end bearer service experiences an outage (which results in the loss of one or more of the application messages on that path).
12.x.3.4
Post-conditions

Communication between train and wayside is continues even though one end-to-end bearer is disturbed.
12.x.3
Potential requirements and gap analysis
	Requirement Reference Number
	Requirement text
	Application/

Transport
	SA1 spec covering
	Comments

	[R-12.x.3-001]
	The FRMCS system shall be able to provide an end-to-end fault tolerant bearer service without any single point of failure. 
	T
	Not covered
	

	[R-12.x.3-002] 
	The QoS of an FRMCS fault tolerant bearer service shall not be impacted during a fault condition (outage of one end-to-end bearer service).
	T
	Not covered
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