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* * * First Change * * * *
[bookmark: _Toc29478350][bookmark: _Toc52549173][bookmark: _Toc52550074][bookmark: _Toc91255571]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.213 V14.0.0, Technical Specification Group Radio Access Network; Evolved Universal Terrestrial radio Access (E-UTRA); Physical layer procedures, 2016.
[3]	3GPP TS 23.179 V13.3.0, Technical Specification Group Services and System Aspects; Functional architecture and information flows to support mission critical communication services; Stage 2. 2016.
[4]	TTA TTAK.KO-06.0437, LTE Based Railway Communication System Requirements (Conventional and High Speed Railway), Dec. 2016.
[5]	TTA TTAK.KO-06.0370, User Requirements for LTE-Based Railway Communication System, Oct. 2014.
[6] 	TTA TTAK KO-06.0-369, Functional Requirements for LTE-Based Communication System, Oct. 2014.
[7]	Y.-S. Song, J. Kim, S. W. Choi, and Y.-K. Kim, “Long term evolution for wireless railway communications: Testbed deployment and performance evaluation,” IEEE Comm. Mag., Feb. 2016.
[8]	J. Kim, S. W. Choi, Y.-S. Song, and Y.-K. Kim, “Automatic train control over LTE: Design and performance evaluation,” IEEE Comm. Mag., Oct. 2015.
[9]	UNISIG Subset-041 ERTMS/ETCS Performance Requirements for Interoperability
[10]	UIC FU-7100: “FRMCS User Requirements Specification”.
[11]	UIC MG-7900: “FRMCS Use Cases”.
[12]	UIC CODE 950: “EIRENE Functional Requirements Specification (FRS)”.
[13]	UIC CODE 951: “EIRENE System Requirements Specification (SRS)”.
[x]	3GPP TR 22.990: “Study on off-network for rail”.

* * * Next Change * * * *
[bookmark: _Toc29478567][bookmark: _Toc52549390][bookmark: _Toc52550291][bookmark: _Toc91255794]6.x	Virtual Coupling data communication
[bookmark: _Toc29478568][bookmark: _Toc52549391][bookmark: _Toc52550292][bookmark: _Toc91255795]6.x.1	Introduction
In this chapter the use cases related to Virtual Coupling data communication are described, the following use cases are identified:
· Initiation of a Virtual Coupling data communication
· Termination of a Virtual Coupling data communication
· Service interworking with GSM-R
[bookmark: _Toc29478569][bookmark: _Toc52549392][bookmark: _Toc52550293][bookmark: _Toc91255796]6.x.2	Description
In virtual coupling use case, multiple trains can synchronously move together as a platoon, where the distance between each train can be shorter than the absolute braking distance. 
Virtual Coupling is the application which performs some or all the functions of, synchronous acceleration and braking, protection of individual train within the platoon.
For trains to move synchronously, Virtual Coupling systems require radio communication to interchange performance and/or safety relevant data among adjacent trains in the same platoon periodically. 
Due to its safety relevance, the radio communication requires very high reliability as well as very low latency. In order to achieve high reliability and low latency, Virtual Coupling system may use combined On-and Off-network communication mode depending on the proximity.
The FRMCS users in this case are the Virtual Coupling application on-board of each of two trains that could potentially form a platoon. 
NOTE: 	Multiple user-to-user communication and group communication for Virtual Coupling data communication are FFS
[bookmark: _Toc29478570][bookmark: _Toc52549393][bookmark: _Toc52550294][bookmark: _Toc91255797]6.x.3	Use case: Initiation of a Virtual Coupling data communication
[bookmark: _Toc29478571][bookmark: _Toc52549394][bookmark: _Toc52550295][bookmark: _Toc91255798]6.x.3.1	Description
The FRMCS user is able to initiate data communication for virtual coupling.
[bookmark: _Toc29478572][bookmark: _Toc52549395][bookmark: _Toc52550296][bookmark: _Toc91255799]6.x.3.2	Pre-conditions
The initiating FRMCS user is authorised to initiate the virtual coupling data communication from the trackside control centre.
The trackside control centre has requested the initiating FRMCS user to initiate the Virtual Coupling data communication.
[bookmark: _Toc29478573][bookmark: _Toc52549396][bookmark: _Toc52550297][bookmark: _Toc91255800]6.x.3.3	Service flows
The initiating FRMCS user in a train initiates the Virtual Coupling data communication to the receiving FRMCS user in the other train. 
The FRMCS System establishes a data bearer services for Virtual Coupling data communication which matches to the application category of VERY CRITICAL DATA, the latency attributes of ULTRA-LOW and the reliability attributes of ULTRA-HIGH (see 12.10).
The FRMCS System establishes the data bearer service(s) within the timeframe specified as IMMEDIATE (see 12.10).
When Off-network communication becomes available for the receiving side, the initiating FRMCS user initiates the Off-network Virtual Coupling data communication to the receiving side. 
 NOTE:	The requirements for the Off-network Virtual Coupling communication are defined in sub-clause 5.8 of TR 22.990 [x] 
[bookmark: _Toc29478574][bookmark: _Toc52549397][bookmark: _Toc52550298][bookmark: _Toc91255801]6.x.3.4	Post-conditions
The Virtual Coupling data communication is established.
Data can be exchanged between the FRMCS users. 
[bookmark: _Toc29478575][bookmark: _Toc52549398][bookmark: _Toc52550299][bookmark: _Toc91255802]6.x.3.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.x.3-001]
	The FRMCS System shall support Virtual Coupling data communication in Off-network, On-network and a combination of On-network/Off-network mode.
	A
	TS 22.282
	On-network is covered by TS 22.282 subclause 5.5.
Off-network is FFS.

	[R-6.x.3-002]
	Upon request received from a functional identity entitled to set up Virtual Coupling data communication, the FRMCS System shall be able to setup a On-and/or Off-network data bearer for Virtual Coupling of a QoS, priority and setup time as defined in clause 12.10.
	A
	TS 22.282 

	This requirement is covered by TS 22.282 subclause 5.5.


6.x.4	Use case: Termination of a Virtual Coupling data communication
6.x.4.1	Description
The FRMCS user is able to terminate data communication for virtual coupling.
6.x.4.2	Pre-conditions
The Virtual Coupling data communication is ongoing.
The trackside control centre has requested the terminating FRMCS user to terminate te the Virtual Coupling data communication.
6.x.4.3			Service flows
The terminating FRMCS user in a train terminates the Virtual Coupling data communication with the receiving FRMCS user in the other train. 
6.x.4.4	Post-conditions
The Virtual Coupling 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 System shall be able to terminate the Virtual Coupling data communication upon a request received from the functional identity that initiated the Virtual Coupling data communication.
	A
	TS 22.282
	This requirement is covered by TS 22.282 subclause 5.5.


6.x.5	Use case: Service interworking with GSM-R
6.x.5.1	Description
Service interworking of Virtual Coupling data communication with GSM-R is not required.
* * * End of change * * *

