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	Reason for change:
	Digitalisation of railways will multiply the communication demand between train and ground. Beside classical voice communication and ATC control command signalling, dozens of sensors in a train will provide safety related or non-saftey related information to the control centre. Train location information as well as auxillary position information will be more frequently exchanged between train and ground to further minimize the risk of incidents.
Sensors, ATC applications etc. are FRMCS Users using mainly non-3GPP devices but train to ground communication will be based on the 3GPP system. Hence, multiple FRCMS Users (estimated 30-50 depending on the train composition) employed on non-3GPP devices are able to make use of the transport services of one FRMCS Equipment (3GPP UE). The FRMCS Equipment (3GPP UE) will have the ability to apply for each individual communication of the FRMCS Users the required latency, communication reliability and priority.

	
	

	Summary of change:
	One FRMCS Equipment will be simultaneously used by multiple FRMCS Users employed on non-3GPP devices. Each FRMCS User communication will receive its individula Qos and the required priority.

	
	

	Consequences if not approved:
	Every FRMCS User are forced to use its own FRMCS Equipment which require always an individual antenna on top of vehicle. Vehicle roof top space is very liimited taking into account antenna isolation.

	
	

	Clauses affected:
	12.x

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	none


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

********************************************************************************************
12.x
FRMCS Equipment capabilities for multiple FRMCS Users
12.x.1
Introduction

For communication, rail vehicles today have a dedicated terminal approach. For each type of application, voice or data (e.g. ATC), one (1:1) or several mobile terminations (1: n) are used. Multiple Mobile Terminations for one application are required for operational or availability reasons.

With the introduction of the FRMCS System, the number of applications will multiply. More recent train compositions already have a large number of sensors whose information is exchanged for control or diagnosis between the vehicle and the ground control centre.

With the continuation of the 1:1 principle (application equals mobile termination) this would correspond to a multiplication of the mobile terminations. In addition, the space required for mobile termination and roof antennas would significantly increase.

12.x.2
Description

There is the demand that FRMCS Users can also make use of non-3GPP devices. In the case of vehicle/train composition, these FRMCS Users can take full advantage of the transport facilities of the 3GPP system while ensuring priority, latency and reliability for each communication. FRMCS User and the associated communication applications need to be decoupled from the FRMCS Equipment.
12.x.3
Pre-conditions

Multiple FRMCS Users at the vehicle/train are using non-3GPP devices.

At least one FRMCS Equipment is installed at the vehicle/train that provides transport capabilities between vehicle/train to ground or vice versa.
12.x.4
Service flows

Multiple FRMCS Users starts communication, for example:

•
ATC;

•
ATO;

•
Sensor information exchange.

12.x.5
Post-conditions


FRMCS Users using non-3GPP devices at the vehicle/train are able to communicate to FRMCS Users on the ground or to other vehicles/trains.

12.x.6
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.x.5-001]
	Multiple FRMCS Users using one or more wire or wireless non-3GPP devices on the vehicle shall be able to use one FRMCS Equipment simultaneously.
	A/T
	
	[Need analysis]

	[R-12.x.5-002]
	The service capabilities of an FRMCS Equipment shall be attributable individually to multiple FRMCS Users.
	A/T
	
	[Need analysis]

	[R-12.x.5-003]
	When an FRMCS Equipment is simultaneously used by multiple FRMCS Users, the communication for each of the FRMCS Users shall receive its required priority and QoS (latency and reliability) within the FRMCS System.
	T
	
	[Need analysis]

	[R-12.x.5-004]
	When an FRMCS Equipment is simultaneously used by multiple FRMCS Users, each of the FRMCS Users shall be individually addressable.
	A
	
	[Need analysis]

	[R-12.x.5-005]
	The FRMCS Equipment used by multiple FRMCS Users shall notify these FRMCS User(s) about unavailability of the 3GPP transport system.
	T/A
	
	[Need analysis]
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