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********************************************************************************************
6.x
Automatic Train Control data communication

6.x.1
Introduction

In this chapter the use cases related Automatic Train Control (ATC) data communication are described, the following use cases are identified

· Initiation of an Automatic Train Control data communication

· Termination of an Automatic Train Control data communication

· Service interworking with GSM-R

6.x.2
Description
Automatic Train Control (ATC) is the application which performs some or all of the functions that ensures the safe movement of a train. ATC supervises the train ensuring that speed and movement limits are kept and the train proceeds only when it is allowed to do so.

Some ATC systems require radio communication to interchange safety relevant data between a train and the corresponding control center. 

The FRMCS Users in this case are the Automatic Train Control applications both on-board of the train and in the control center at the trackside (ground system).
Depending on the implementations, ATC systems require communication between on-board applications of different trains using On-network communication mode.
ATC is considered to be user-to-user communication.
6.x.3
Use case: Initiation of an Automatic Train Control data communication
6.x.3.1
Description
The FRMCS Application is able to initiate data communication for communication having continuous characteristics between the on-board applications and ground system and/or the on-board applications of other trains.
6.x.3.2
Pre-conditions

The FRMCS User at the train and at the FRMCS User at ground are authorised to initiate the Automatic Train Control data communication. 

The receiving application is authorised to use the Automatic Train Control data communication. 

6.x.3.3
Service flows

The FRMCS User (i.e. on-board of the train or the control center at the track side) initiates the Automatic Train Control data communication (i.e. control center at the trackside or on-board the train). 
The data communication requests the QoS class which matches the application category of CRITICAL DATA or VERY CRITICAL DATA (see QoS) within the FRMCS System, depending on the application needs.
The FRMCS system establishes the bearer service required for the data communication within a setup time specified as IMMEDIATE (see QoS).
The arbitration among ATC and other applications applies.
The communication is recorded by the data recording application. 

6.x.3.4
Post-conditions

ATC related data can be exchanged between the Automatic Train Control communication entities. 

6.x.3.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.x.3-001]
	Upon request by the FRMCS User , the FRMCS System shall be able to provide a data bearer for ATC data communication that matches to the application category of CRITICAL DATA or VERY CRITICAL DATA (see QoS) , depending on the application needs (e.g. grade of automation)..
	A/T
	
	[Need analysis]

	[R-6.x.3-002]
	 If authorised, the FRMCS User related to ATC application shall be able to establish the data bearer service.
	A/T
	
	[Need analysis]

	[R-6.x.3-003]
	For ATC the FRMCS System shall establish the bearer service required for the ATC communication within a setup time specified as IMMEDIATE  (see 12.12).
	A
	
	[Need analysis]

	[R-6.x.3-004]
	The FRMCS System shall apply arbitration to ATC data communication.
	A
	
	[Need analysis]

	[R-6.x.3-005]
	The ATC data communication shall be recorded .
	A
	
	[Need analysis]


6.x.4
Use case: Termination of an Automatic Train Control data communication
6.x.4.1
Description

The FRMCS User is able to terminate data communication.

6.x.4.2
Pre-conditions

The Automatic Train Control related data communication is ongoing. 

6.x.4.3
Service flows

The FRMCS User (i.e. on-board of the train or the control centre at the track side) terminates the Automatic Train Control data communication.
The FRMCS System terminates the bearer service required for ATC related data communication.
6.x.4.4
Post-conditions

The Automatic Train Control data communication has been released.

6.x.4.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.x.4-001]
	The  FRMCS User  shall be able to terminate the Automatic Train Control data communication. The FRMCS System shall terminate the bearer service.
	A
	
	[Need analysis]


6.x.5
Use case: service interworking with GSM-R
6.x.5.1
Description

Service interworking between FRMCS and GSM-R shall not require any changes in the GSM-R system specifications.

A train control centre is approachable by using FRMCS bearer services or GSM-R bearer services. Depending on the FRMCS deployment progress, the on-board ATC application FRMCS User makes use of GSM-R system or FRMCS system. Functional identities are applicable to address the communication entities.

This use case only applies to the FRMCS Equipment that supports  FRMCS System and GSM-R system.
ATC (ETCS) is supported by circuit switched (CS) bearer and a packet switched (PS) bearer in the GSM-R system. For service interworking and service continuation only the PS bearer is required.
6.x.5.2
Pre-conditions

None.
6.x.5.3
Service flows

Initiating FRMCS User (ATC application) attached to GSM-R

When the FRMCS User (initiating ATC application) is attached to the GSM-R system and is initiating data communication to another ATC application, the GSM-R system will route the data communication accordingly. 

If the other FRMCS User (ATC application) is attached to the FRMCS System, the GSM-R system can only route the data communication if the destination can be reached by an address or identity understood by the GSM-R system. 

Initiating FRMCS User (ATC application) attached to FRMCS

When the initiating FRMCS User (ATC application) is attached to the FRMCS system and is initiating data communication to another ATC application, the FRMCS system will route the communication accordingly. 
If the other FRMCS User (ATC application) is attached to the GSM-R system, the FRMCS system can only route the data communication if the destination can be reached by an address or identity recognized by the FRMCS system. 

FRMCS User (ATC application) is relocating from GSM-R to FRMCS

When the FRMCS User relocates from the GSM-R system to the FRMCS System, service continuation among the systems is required. An interruption of the bearer service is acceptable.

FRMCS User (ATC application) is relocating from FRMCS to GSM-R

When the FRMCS User relocates from the FRMCS system to the GSM-R system, service continuation among the systems is required. An interruption of the bearer service is acceptable.
6.x.5.4
Post-conditions

None.
6.x.5.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.x.5-001]
	The FRMCS System shall provide the necessary means, to allow FRMCS Users to make use of GSM-R packet switched bearer services.
	A
	
	[Need analysis]

	[R-6.x.5-002]
	The FRMCS System shall provide the necessary means to FRMCS Users, to make use of GSM-R packet switched bearer services.
	A
	
	[Need analysis]

	[R-6.x.5-003]
	If the FRMCS Equipment consists of FRMCS and GSM-R access capabilities, the relocation among the systems shall allow the continuation of the service (application). The interruption of the bearer service during relocation among the systems is acceptable (<5 seconds)


	A
	
	[Need analysis]


********************************************************************************************
End of Change

********************************************************************************************

