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Abstract of the contribution: This paper proposes to update Solution#4 to simplify the solution.
1. Discussion
This paper proposes to simplify Solution#4 (PC5 group communication for commercial services) with the following changes:
1)
Describe interaction between the UE and the Application Server with simplified texts while removing the application layer messages (e.g. Group Communication Check Request/Response) exchanged between the UE and the Application Server. As a result, no coordination with SA6 is needed.
2)
Remove the concept of "leading UE".
3)
Remove the description and steps about that the HARQ operation related information (i.e. Group Size and the UE's Member ID) is provided by UE-1 to other member UE. With this, it is clarified that this information is provided by the application layer of the UE.
4)
Add the possibility that Destination Layer-2 ID can be converted from the Application Layer Group ID.
2. Proposal
It is proposed to agree the following changes into TR 23.752.
* * * * Start of Changes * * * *
6.4
Solution #4: PC5 group communication for commercial services
6.4.1
Description

6.4.1.1
General

This solution addresses Key Issue #1 (ProSe Direct discovery) and Key Issue #2 (Support for NR PC5 ProSe communication), and is mainly to support group communication over PC5 reference point for commercial services, e.g. interactive services.
Actually, this solution does not propose any new thing for PC5 ProSe communication, instead focuses on group discovery, formation and management for group communication.
The following steps describe an outline of the proposed solution:

1)
USER#1 initiates to discover other users who are interested in APP#1 and in proximity by using direct discovery. For example, USER#1 wants to play some interactive game with other users by using group communication over PC5 reference point.

2)
USER#1 gets a response from some users who want to play the interactive game together.

3)
A UE of USER#1 (i.e. initiating UE) checks with an Application Server associated with APP#1 regarding which users among the responding users can participate in the group communication.
 The Application Server provides a list of authorized users and Application Layer Group ID to the initiating UE.

4)
The initiating UE provides the Application Layer Group ID, Destination Layer-2 ID and Destination IP address to other member UEs that are authorized to participate in the group communication by the Application Server.

5)
All member UEs can perform the group communication.

As such, dynamic group communication can be achieved in a network controlled manner.

The application/service performing group communication proposed in this solution is operated with a group locally formed, that is, whose group member UEs are in proximity each other. Therefore, any Application Server, e.g. interactive game server, does not have to be involved to run the application/service. The Application Server introduced in this solution exchanges application layer signalling with UEs to support group communication over PC5 reference point.

6.4.1.2
Differences from groupcast mode of V2X communication over PC5 reference point
The proposed solution has the following main differences from groupcast mode of V2X communication over PC5 reference point defined in TS 23.287 [5]:

-
Discovery of other UEs participating in group communication is performed by using PC5 discovery messages.

-
Application Server is involved in group management.

-
Application Layer Group ID is provided by the Application Server.

-
Destination Layer-2 ID for groupcast can be assigned and provided to other member UEs by the initiating UE.

6.4.2
Procedures
6.4.2.0
General

PC5 discovery messages are used for the messages exchanged over PC5 reference point in the procedures described in the following clauses.
NOTE:
The application layer signalling messages exchanged between UE and Application Server in the procedures described in this clause are for information and out of scope of this study.

6.4.2.1
PC5 group communication establishment 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.



[image: image3.emf]UE-1

(Initiating UE)

UE-2 UE-3 UE-4

Application 

Server

1. Discovery Request

2a. Discovery Response

2c. Discovery Response

3. Check for Group Communication

UE-5

2b. Discovery Response

4a. Discovery Accept

4b. Discovery Accept

6a. Discovery Complete

6b. Discovery Complete

7. Service data (Groupcast)

5a. Check for Group Communication

5b. Check for Group Communication


Figure 6.4.2.1-1: PC5 group communication establishment for commercial services
1.
UE-1 (An initiating UE) sends a Discovery Request message. The broadcasted Discovery Request message includes:

-
Application ID: the application requesting group communication. This is provided by the application layer.

-
Application Layer User ID: the initiating UE's Application Layer User ID (i.e. UE-1's Application Layer User ID). This is provided by the application layer.

2.
The UEs that are interested in performing group communication for the requested application respond to the request by sending a Discovery Response message (i.e. UE-2, UE-3 and UE-5 in Figure 6.4.2.1-1).


The Discovery Response message includes:
-
Application ID: the application whose group communication was requested.

-
Application Layer User ID: Application Layer User ID of the UE sending the Discovery Response message (i.e. UE-2's Application Layer User ID in step 2a, UE-3's Application Layer User ID in step 2b and UE-5's Application Layer User ID in step 2c). This is provided by the application layer.


After sending the Discovery Request message in step 1, UE-1 collects the Discovery Response message sent from other UE(s) during a configured time interval.


More than one UEs send a Discovery Request message including same Application ID almost simultaneously, so there may be the case that one UE receives multiple Discovery Request messages including same Application ID. In this case, the receiving UE responds to one of Discovery Request messages based on UE implementation or user input.

If privacy support is needed, the Application Layer User IDs used in step 1 and step 2 may be ones that were encoded, e.g. by the Application Server. The UE can have its encoded Application Layer User ID before this procedure.
3.
The application layer of UE-1 checks with an Application Server associated with the application regarding which users among the responding users (i.e. UE-2's user, UE-3's user and UE-5's user) can participate in the group communication.



The Application Server provides a list of authorized users and Application Layer Group ID to UE-1.
NOTE 1:
UE-1 can continue group communication establishment although Discovery Response message was received from only one UE in step 2.









4.
UE-1 sends a Discovery Accept message to each member UE that was authorized to participate in the group communication by the Application Server (to UE-2 and UE-3 in Figure 6.4.2.1-1).


The Discovery Accept message includes:

-
Application Layer Group ID: provided by the Application Server in step 3.

-
Destination Layer-2 ID: a destination link-layer identity to be used for this group communication. This is assigned by UE-1.
NOTE 2:
If the Destination Layer-2 ID can be converted from the Application Layer Group ID by each UE, UE-1 does not have to include the Destination Layer-2 ID.
-
Destination IP address: a destination IP address to be used for this group communication. This is assigned by UE-1.







5.
The application layer of UE-2 and UE-3 may check with an Application Server associated with the application regarding whether UE-1 is authorized for the group communication.
6.
UE-2 and UE-3 send a Discovery Complete message to UE-1 to acknowledge the Discover Accept message.
The Discovery Complete message includes:

-
Application Layer Group ID: included in the Discovery Accept message.


Each member UE determines the PC5 QoS parameters for this groupcast. (Please refer to TS 23.287 [5].)

If the Destination Layer-2 ID needs be converted from the Application Layer Group ID by each UE, each member UE determines the Destination Layer-2 ID based on the Application Layer Group ID.

The ProSe layer of each member UE passes groupcast related information/parameters such as Layer-2 ID information (i.e. source Layer-2 ID and destination Layer-2 ID), QoS related information, HARQ operation related information to the AS layer. The HARQ operation related information (i.e. Group Size and the UE's Member ID) is provided by the application layer of the UE.
7.
The group formation is completed. UE-1 sends the service data using the source Layer-2 ID/IP address and the destination Layer-2 ID/IP address by using groupcast.

NOTE 3:
UE-2 and UE-3 can also send the service data using the source Layer-2 ID/IP address and the destination Layer-2 ID/IP address and this is not illustrated in Figure 6.4.2.1-1 for simplicity.

6.4.2.2
PC5 group communication termination for commercial services
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Figure 6.4.2.2-1: PC5 group communication termination for commercial services
1.
The group communication is over in the application layer. For example, interactive game that UE-1, UE-2 and UE-3 play together ends.

2.
The application layer of UE-1 that initiated the group communication (i.e. initiating UE) informs the Application Server of termination of the group communication.




The ProSe layer of each member UE informs the AS layer that this groupcast has been terminated.
6.4.2.3
PC5 group communication update (group member leaving) for commercial services
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Figure 6.4.2.3-1: PC5 group communication update (group member leaving) for commercial services
1.
The group communication established as described in clause 6.4.2.1 is ongoing. For example, UE-1, UE-2, UE-3 and UE-4 are playing together interactive game.

2.
UE-3 leaves the group communication and this group member leaving is handled in the application layer, e.g. by exchanging some application layer signalling messages between UEs.
The ProSe layer of each remaining member UE passes the updated Group Size and Member ID provided by the application layer to the AS layer.



6.4.2.4
PC5 group communication update (new member joining) for commercial services
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Figure 6.4.2.4-1: PC5 group communication update (new member joining) for commercial services
1.
Same to step 1 of clause 6.4.2.3.

2.
UE-1 periodically sends broadcasted Discovery Request messages for the ongoing group communication. If UE-5 attempts to join the group communication, it will interacts with UE-1 and the Application Server according to the procedures defined in clause 6.4.2.1. When UE-5 successfully joins the group communication, the group information will be updated among the group members.
The ProSe layer of each member UE passes the updated Group Size and Member ID provided by the application layer to the AS layer.



6.4.3
Impacts on services, entities and interfaces
UE:

-
Performs direct discovery regarding an interested application for group communication by exchanging the PC5 discovery messages described in clause 6.4.2.1.
-
The structures/formats of PC5 discovery messages described in clause 6.4.2.1 need be defined.
-
For a UE initiating the group communication (i.e. initiating UE), checks the group members with the Application Server by using application layer signalling and provides Application Layer Group ID assigned by the Application Server to other member UEs by using PC5 discovery message.

Application Server:

-
Checks the group members that can participate in the group communication.

-
Provides Application Layer Group ID to the initiating UE.

* * * * End of Changes * * * * 
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