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1. Discussion
This solution proposes following scenario:
· User A/B/C are in-proximity with each other, playing games

· In the game, User A/B/C join group gaming service e.g., 3-players Role-playing

· Application Server triggers the users to establish 5G ProSe Group Communication for the group gaming
· Under network control, users in the group are able to establish PC5 unicast with each other for transferring real-time data, or establish PC5 groupcast.
This solution enables network controlled ProSe Group Communication, by involving ProSe AF. Please note that ProSe AF in this solution is an AF in the 5G system which provides PC3 interface toward UE.
2. Proposal

It is proposed to capture following new solution in the TR. 
*** Start of the chang ***
6.4
Solution #X: 5G ProSe Group Communication
6.4.1
Description

6.4.1.1
General
This solution resolves the scenario for interactive services using 5G ProSe Group Communication via PC5 unicast or PC5 groupcast, which addresses Key Issue #1 and Key Issue #2. For example,
· User A/B/C are in-proximity with each other, playing games
· In the game, User A/B/C join group gaming service e.g., 3-players Role-playing
· Application Server triggers the users to establish 5G ProSe Group Communication for the group gaming
· Under network control, users in the group are able to establish PC5 unicast with each other for transferring real-time data, or establish PC5 groupcast.
Overall service flow of this solution is:
1) ProSe Authorization procedure
· Each UE provides ProSe Application User ID, ProSe UE ID (Link layer ID), Application information (App ID, Service Provider ID) to ProSe AF via PC3
2) UEs are using gaming service via Uu. UEs in proximity discover each other for the same game service by 5G ProSe Direct Discovery.
3) UEs request to application server to establish group communication (via application level signaling), then the application server determines to enable 5G ProSe Group Communication with interested UEs.
4) AF requests ProSe Group Communication service to ProSe AF (via NEF, if needed)
· AF provides necessary information to ProSe AF to trigger 5G ProSe Group Comm. (e.g., ProSe App Group ID, Location Range, Group member lists)
5) ProSe AF triggers UEs in the group to establish PC5 unicast link with each other, or to perform PC5 groupcast.
6) After UEs setup PC5 unicast link with other or perform PC5 groupcast, the UEs send report to ProSe AF for checking the match of group member.
7) ProSe AF confirms the 5G ProSe Group Comm. is matched with the group information
8) ProSe AF may notify the application server of activation of 5G ProSe Group Comm.
In short, this solution allows 3rd party application server (e.g., gaming service) requests 5G ProSe Group Communication to ProSe AF, then ProSe AF triggers UEs to establish PC5 communication (unicast or groupcast) for ProSe Group Communication.
In this solution, ProSe AF provides PC3 interface toward ProSe UE. ProSe AF provides Naf service operation which can be invoked by 3rd party application server. 
6.4.2
Procedures

6.4.2.1
PC5 Group Communication establishment for commercial services
NOTE 1:
The application level signalling exchanged between UE and Application Server in the procedures are out of scope of this study, and shown for informative.

The procedure is initiated by the 3rd party application server (e.g., interactive game publisher) after the application determines that users want to perform group communication over PC5 with other UE(s) via application level signalling.
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Figure 6.4.2.1-1: ProSe Group Communication establishment triggered by 3rd party AS
0. UE 1, UE 2, and UE 3 performs ProSe authorization procedure via PC3 interface. The UE provides ProSe App User ID, ProSe UE ID, and Application information (e.g., Application ID, Application layer user ID).

1. UEs are running application service via Uu. After UEs in proximity discover each other for the same service, UEs inform the Application Server of UEs in proximity which expect group communication.

NOTE 2: Discovery of UEs in proximity may rely on 5G ProSe Direct Discovery, or application specific way.

2. The Application Server determines to enable 5G ProSe Group Communication service based on the UE’s request, UE’s location, or other application logic.
3. The Application Server requests to ProSe AF by invoking Naf service operation for requesting 5G ProSe Group Communication. The Application Server includes App ID, ProSe App Group ID, ProSe Group ID, List of Group Member Information (ProSe App user ID#1, ID#2, ID#3, ProSe UE ID#1, ID#2, ID#3), or QoS requirement (e.g., communication range, bitrate, delay, etc).
4. ProSe AF authorizes the request from the Application Server.

5. ProSe AF responds to the Application Server whether the request is accepted or not.

6. ProSe AF triggers 5G ProSe Group Communication by sending message to the UEs which provides App ID, ProSe App Group ID, ProSe Group ID (for PC5 groupcast) and List of ProSe App User IDs and ProSe UE IDs in the group in this message.
7. After UE receives 5G ProSe Group Communication trigger message from the ProSe AF, the UE determines to perform PC5 unicast or PC5 groupcast based on the information from the ProSe AF. In case of PC5 unicast, UEs establish PC5 unicast link with each other group members. In case of PC5 groupcast, UEs send groupcast message by using ProSe Group ID and detect each other that the group communication is enabled.
8. After UE determines all group members has joined the 5G ProSe Group Communication (e.g., by checking peer UE that establishes PC5 unicast link, by checking groupcast traffic from the peer UE of the group member list), the UE sends report for 5G ProSe Group Communication to ProSe AF in order to inform the established group communication and list of group members in the group communication.
9. ProSe AF may send ACK to UE for the report in step 8.

10. ProSe AF notifies to the Application Server if requested 5G ProSe Group Communication is established successfully. If ProSe AF haven’t received the report from the UE in the list of group member, after waiting certain amount of time, ProSe AF determines the UE has failed to set up 5G ProSe Group Communication. ProSe AF informs the result to the Application Server.


6.4.3
Impacts on Existing Nodes and Functionality
ProSe AF: 

· ProSe AF triggers 5G ProSe Group Communication to the UE by providing necessary information for the group communication.
· ProSe AF exposes Naf service operation for requesting 5G ProSe Group Communication which can be triggered by 3rd party Application Server.

UE:
· UE establishes PC5 unicast or PC5 groupcast based on the received trigger message from the ProSe AF

· UE sends the report for the 5G ProSe Group Communication to the ProSe AF.
*** End of the change ***
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