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

******************************************************************************************
12.x
Use case: Availability – increasing measures
12.x.1
Description
In some regions railways are a major constituent for the economy. Disturbance in the complex railway system can have a significant impact for example in the manufacturing process if components cannot be delivered in-time. There are significant improvements in train punctuality and track utilisation by using Automatic Train Control (ATC) systems. Unavailability of the FRMCS System, FRMCS sub-systems or simple components can cause a significant impact to railway operation.

ATC provides different levels of operation. The moving block mode is the most demanding one that requires multiple times more information in one second, e.g., position reports from the train towards the ground controlling entity which computes continuously the risk that consecutive trains can collide.

In order to minimise the risk of FRMCS System unavailability, Single Point of Failures (SPOF) need to be eliminated. There are different strategies such as duplication of components, subsystems or the entire system. The mode of system redundancy ranges from hot-standby, warm-standby to cold-standby. Hot-standby is the most demanding mode and requires an instantaneous continuation of the end-to-end service. Also the use of only one spectrum block represents a SPOF. In case one spectrum block become unavailable due to wideband jamming or similar, the FRMCS System needs to be able to make flexible use of spectrum to minimize the risk of radio path unavailability.

FRMCS System or sub-system maintenance may cause outages of some minutes or hours. Today, a high utilisation of rail tracks already reduces the number of maintenance windows. A redundant deployment of the radio access sub-system allows continuation of rail operation while one part of radio access sub-system is under maintenance.

12.x.2
Pre-conditions

The basis for setting up the FRMCS System takes into account the elimination of Single Point Of Failure which encompasses:

· Usage of multiple independent spectrum blocks;

· Duplication of system functionalities/entities of the FRMCS System.

12.x.3
Service flows

Case 1:

During train control operation, some portion of the used spectrum block is disturbed, e.g., through interference from an external source.

Case 2:

During train control operation a FRMCS sub-system fails or has been put under maintenance.

12.x.4
Post-conditions


The communication service continues without interruption.

Train operation efficiency is not affected in any way despite the disturbances caused by:

· Interference (intentional or unintentional);

· Unavailability of FRMCS sub-systems due to planned (maintenance) or unplanned (outage) reasons.

12.x.5
Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.x-001]
	The FRMCS System shall be able to provide a mechanism to allow independent transmission paths making use of multiple spectrum blocks.
	T
	
	[Need analysis]

	[R-12.x-002]
	The FRMCS System shall provide a mechanism that minimizes the risk of single point of failure.
	A/T
	
	[Need analysis]
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