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Abstract of the contribution: This paper proposes a solution of V2X-based PC5 group communication for 5G_ProSe in TR 23.752.
1. Discussion
PC5 group related discovery issues are captured in KI#1 of TR23.752. Discover UE(s) and discovered UE(s) join the group with the same interested application(s), e.g. interactive game.
	5.1
Key Issue #1: ProSe Direct discovery
5.1.1
General description

The ProSe direct discovery procedure is used for a UE to discover or be discovered by other UE(s) in proximity over the PC5 interface. The UE can discover other UE(s) with interested application(s) and/or interested group(s) using the ProSe direct discovery procedure. This solution for this key issue should strive to achieve the common direct discovery procedure for discovering a 5G Prose enabled UE, 5G Prose UE-to-Network Relay and a 5G Prose UE-to-UE Relay.

Following issues need to be addressed in this key issue:

-
Discover (or discovered by) other UE(s) in interested group(s) over PC5 interface, the group information can come from application layer.

-
Discover (or discovered by) other UE(s) also supporting interested application(s) over PC5 interface.

-
If the UE is out of coverage, discover (or discovered by) other UE(s) in coverage or out of coverage.

-
Network is able to control the ProSe direct discovery procedure when the UE is in coverage.

NOTE:
The ProSe direct discovery procedure can be used to perform the ProSe direct communication, e.g. one-to-many direct communication, one-to-one direct communication.




As specified in the key issue, the group information can come from application layer. This idea is similar to the V2X group communication which is carried out by the V2X application layer. Thus the solution of this paper will take the V2X-based PC5 group communication specified in the TS23.287 as the baseline with following differences:

· Before performing the V2X-based PC5 group communication procedure, the group discovery should be initiated

· Application server needs to perform the group management, such as member matching and adding.
· Difference to solution#4 is 

· step 1 of this solution the group ID is obtained before the ProSe discovery messages are sent out. The ProSe direct discovery messages contain the Group ID so the listening UEs are aware that group communications is being requested.  Solution#4 the group ID is obtained in a later step, step 5, the ProSe direct discovery messages contain no Group ID information.
2. Proposal
It is proposed to agree the following changes into TR 23.752.
* * * * Start of Changes * * * * 

6.X
Solution #X: V2X-based group communication for commercial services
6.X.1
Description
This solution addresses Key Issue #1 (ProSe Direct discovery) and Key Issue #2 (Support for NR PC5 ProSe communication) on the aspect of commercial services, e.g. interactive services. The solution takes V2X-based group communication over PC5 in TS 23.287 [5] as a baseline with following differences:

-
Before initiating V2X-based group communication, group discovery will be performed.

-
Application server needs to perform the group management, such as member matching and adding.
6.X.2
Procedures

NOTE:
The application layer signalling messages in steps 1 and 3 exchanged between UE and Application Server in the procedures described in this clause are for information and are not specified by SA2.
NOTE:
The support for out of coverage operation is not supported in this solution.
6.X.2.1
V2X-based group communication for commercial services
The following figure 6.X.2-1 demonstrates the procedure of V2X-based group communication for commercial services, the procedure is initiated when a UE wants to perform group communication over PC5 reference point with other UE(s) for any application, e.g. interactive game.
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Figure 6.X.2.1-1: V2X-based group communication for commercial services
NOTE:
The application layer messages are shown for informative purposes and are not specified by SA2.
1.
The application layer of UE-1 will perform the necessary application layer procedures to create a group. An Application Layer Group ID is provided to UE-1. 
2.
After receiving the Application Layer Group ID, UE-1 broadcasts a Discovery Request message to invite the group members. This message includes:

-
Application ID.

-
Application Layer User ID
-
Application Layer Group ID provided in step 1.
Editor’s Note:
If is FFS which function allocates the Destination Layer-2 ID.
3.
The UEs (UE-2, UE-3 and UE-5 in Figure 6.X.2.1-1) that are interested in the announced ProSe application decide to join this group, they will perform the necessary application layer procedures to join and create the group.
4.
When UE-1 has been informed by the application layer that group communications can take place, UE-1 sends the service data using V2X-based group communication over PC5, as specified in clause 6.3.2 of TS 23.287[5].
6.X.3
Impacts on Existing Nodes and Functionality
Editor's Note: This clause captures impacts on existing 3GPP nodes and functional elements.
* * * * End of Changes * * * * 
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