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--------------------------------------- Start of Change ---------------------------------------
[bookmark: _Toc29478567][bookmark: _Toc52549390][bookmark: _Toc52550291][bookmark: _Toc91255794]6.x	Virtual Coupling data communication	Comment by Gach guillaumE: You should not have removed all revision marks but provide revision marks over revision marks to clarify changes to TR 22.989. 
[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 adjacent trains that could potentially form a platoon. 	Comment by Gach Guillaume: Only PtP/user-to-user communications are expected? We may need to include multi-users communincations also to support other VC implementations.	Comment by Ahn Woojin: Good comment.
As you mentioned, if a train is joining a platoon with two or more trains, it may require at least two user-to-user communications, for example, one with the train in proximity and the other with the master of the platoon.
We think the train might perform two individual initiation procedure to do so.
In case of group communication, we may work on additional use case if it is proved to be necessary.	Comment by Gach guillaumE: Noted. I would suggest to add a note in the description to clarify this (support of multiple PtP communications + group communications 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 functional identity is authorised to initiate the virtual coupling data communication to the trackside control centre.
The initiating functional identity has received the condition (e.g., timing, position etc.) to trigger the initiate initiation of the virtual coupling data communication from the trackside control centre using On-network communication mode.	Comment by Gach Guillaume: What do you mean by “receiving the condition”? Authorisation?	Comment by Ahn Woojin: We consider that the control centre requests a train to initiate the VC communication. In this case, the condition could be, for example, the receiver train, the timing and/or the position to trigger the initiation.
As written in the previous sentence, we assume that the authorization has been done beforehand. 
For better clarification, we modified the sentence as shown.	Comment by Gach guillaumE: Could you please clarify the conditions to trigger the call i.e., 
Timing: timing of what? 
Position: Position of initiator? Receiver? Both?
[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 receiving sidetrain. 	Comment by Gach Guillaume: Trackside control center or other train(s) in proximity? Please clarify the receiving FRMCS user.	Comment by Ahn Woojin: As described in the general description, FRMCS users are the on-board VC application in two trains.
The sentence is modified as shown.	Comment by Gach guillaumE: Thank you for clarification
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).	Comment by Gach Guillaume: Suggestion to upgrade to VERY CRITICAL DATA
FYI these QoS categories are then mapped to 3GPP TS 22.289 Table 5.2.2-1 Performance requirements	Comment by Ahn Woojin: Agreed.	Comment by Gach guillaumE: Thank you for clarification
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. 	Comment by Gach Guillaume: Suggestion to add a referencet to TR 22.990 where VC using off-net mode is described together with corresponding performance requirements	Comment by Ahn Woojin: Agreed.
A note is added to have the reference.	Comment by Gach guillaumE: Then you should add a change to section 2 “References” to introduce TR 22.990 + clarify in the NOTE the correct reference number TR 22.990 [x].
 NOTE:	The requirements for the Off-network Virtual Coupling communication are defined in TR 22.990 sub-clause 5.8

[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.xx.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.	Comment by Gach Guillaume: Even if off-net is considered in 22.282, there is no stage 2 & 3 effort to support IP Conn (22.282 ch5.5) in off-net mode.
Need further effort in 3GPP downstream groups.	Comment by Ahn Woojin: Noted.
The comment in the table is revised.	Comment by Gach guillaumE: Thank you
	A
	TS 22.282
	This requirementOn-network is covered by TS 22.282 subclause 5.5.
Off-network is FFS.

	[R-6.xx.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 FRMCS user has been received the condition (e.g., timing, position etc.) to trigger the terminatione of the Virtual Coupling data communication from the trackside control centre.	Comment by Gach Guillaume: What do you mean by “receiving the condition”? Authorisation?
6.x.4.3	Service flows
The terminating FRMCS user in a train terminates the Virtual Coupling data communication with the receiving FRMCS user side in the other train. 	Comment by Gach Guillaume: Trackside control center or other train(s) in proximity?
Please clarify the receiving FRMCS user.	Comment by Ahn Woojin: As described in the general description, FRMCS users are the on-board VC application in two trains.
The sentence is modified as shown.	Comment by Gach guillaumE: Thank you for clarification
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.xx.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.


