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1. Introduction
This pCR proposes a solution to KI on Enhancements to V2X group management and group communication.
2. Reason for Change
Solution for on-network and off-network group leader change procedure has been proposed. Solution for VAE server to determine new potential group leader and change the group leader has been proposed. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v1.0.0.
* * * First Change * * * *

7.X
Solution #X: Support for Enhancements to V2X group management and group communication
7.X.1
Solution description

This solution addresses the key issue #X. The procedure for on network dynamic group creation and off network dynamic group creation are specified in 3GPP TS 23.286 [7]. This solution specifies on network group leader change procedure and off network group leader change procedure.
* * * Next Change * * * *
7.X.1.1
VAE client initiated on network group leader change procedure

The procedure for on-network group leader change is illustrated in figure 7.X.1.1-1.
Pre-condition:

1.
The on network dynamic group has already been defined and V2X UE A, V2X UE B and V2X UE C are members of the group.

2.
V2X UE A is the current group leader. 
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Figure 7.X.1.1-1: On network group leader change procedure
1.
The V2X UE A determines that it cannot continue to be the group leader (for example, due to high fuel consumption or other technical issues). The V2X UE A decides to change the group leader and make the V2X UE B as the group leader. The V2X application specific client A informs the VAE client A to change the group leader for the specified group ID. The V2X application specific client A also shares the proposed group-leader ID (i.e. identify of V2X UE B), the group leader change type (i.e. time bound or permanent) and other relevant parameters to the VAE client A.

2.
The VAE client A sends a group leader change request to the VAE server. The request includes the group-ID of the group for which group leader change request is sent. The request also includes the proposed group-leader ID (i.e. identity of V2X UE B), group leader change type (i.e. time bound or permanent) and other relevant parameters.

3.
Upon receiving the group leader change request from VAE client A, the VAE server checks for the V2X user authorization to change the group leader. The VAE server also checks capabilities of the proposed group leader (i.e. V2X UE B) in the group leader change request, to be able to act as a group leader (i.e. sufficient fuel, sensors and applications to communicate and coordinate with other group members). If the VAE server determines that the V2X UE B is not capable of being the group leader, then the VAE server identifies the new potential group leader.

4.
The VAE server acknowledges the VAE client A. The VAE server also includes identity of the potential new group leader vehicle (V2X UE C), if the V2X UE B is not capable of being group leader. Upon receiving acknowledgement from the VAE server with different potential group leader vehicle identity, the V2X UE A initiates this procedure again with new group leader ID (i.e. identity of V2X UE C).

5.
If V2X UE B is capable of being the group leader, then the VAE server sends a group leader request to VAE client B. The request includes the group-ID of the group for which group leader change request is sent. The request also includes current group leader identity (i.e. identify of V2X UE A) and group leader change type.

6.
The VAE client B notifies the V2X application specific client B about group leader request. The V2X application specific client or the V2X user decides to accept or reject the request.

7.
The VAE client B sends group leader response to the VAE server. The response includes the decision whether the request is accepted or rejected.

8.
The VAE server sends the group leader change response to VAE client A indicating success or failure. If VAE client B has sent reject response to the group leader change request, the VAE server may suggest another possible V2X UE which can be potential new group leader and send to the VAE client A.

NOTE 1:
The V2X UE A may initiate this procedure again with new potential group leader upon receiving reject response to group leader change request. The action taken by current leader if no new group leader is found, is out of scope of this document.

9.
If group leader change request is accepted by V2X UE B, the VAE server triggers a group leader change notification to other group members and to the V2X application specific server. 

NOTE 2:
If the group leader change is time bound, then the original leader can use the same procedure to be active leader again by including own identity as the proposed new leader in the group leader change request.

NOTE 3:
If the group leader change is time bound and the original leader leaves the group, then the current leader becomes the permanent group leader.
* * * Next Change * * * *

7.X.1.2
VAE server initiated on network group leader change procedure

The procedure for on-network group leader change is illustrated in figure 7.X.1.2-1.
Pre-condition:

1.
The on network dynamic group has already been defined and V2X UE A, V2X UE B and V2X UE C are members of the group.

2.
V2X UE A is the current group leader. 
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Figure 7.X.1.2-1: VAE server initiated on network group leader change procedure
1.
The VAE server determines that the current group leader (i.e. V2X UE A) cannot continue to be the group leader (for example, due to high fuel consumption or other technical issues). The VAE server identifies new potential V2X UE (i.e. V2X UE B) to be the group leader.

2a.
The VAE server sends a group leader request to the VAE client B. The request includes the group-ID of the group for which group leader change request is sent. The request also includes the group leader change type (i.e. time bound or permanent) and other relevant parameters.

2b.
The VAE server also indicates to the VAE client A about the possible change of group leader. 

3.
The VAE client A notifies the V2X application specific client A about the possible change of group leader.

4.
The VAE client B notifies the V2X application specific client B about group leader request. The V2X application specific client or the V2X user decides to accept or reject the request.

5.
The VAE client B sends group leader response to the VAE server. The response includes the decision whether the request is accepted or rejected.

6.
If group leader change request is accepted by V2X UE B, the VAE server triggers a group leader change notification to all group members and to the V2X application specific server.

* * * Next Change * * * *

7.X.1.3
Off network group leader change procedure
The procedure for on-network group leader change is illustrated in figure 7.X.1.3-1.
Pre-condition:

1.
The off network dynamic group has already been defined and V2X UE A, V2X UE B and V2X UE C are members of the group.

2.
V2X UE A is the current group leader.
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Figure 7.X.1.3-1: Off network group leader change procedure
1.
The V2X UE A determines that it cannot continue to be a group leader (for example, due to high fuel consumption or other technical issue). The V2X UE A decides to change the group leader and make the V2X UE B as the group leader. The V2X application specific client A informs the VAE client A to change the group leader for the specified group ID. The V2X application specific client A also shares the proposed group-leader ID (i.e. identify of V2X UE B), the group leader change type (i.e. time bound or permanent) and other relevant parameters to the VAE client A.

2.
The VAE client A sends a group leader change request to the VAE client B. The request includes the group-ID of the group for which group leader change request is sent. The request also includes group leader change type (i.e. time bound or permanent).

3.
The VAE client B notifies the V2X application specific client B about group leader request and decides to accept or reject the request.

4.
The VAE client B sends group leader change response to the VAE client A. The response includes the decision whether the request is accepted or rejected.

5.
If the VAE client B has sent response to the VAE client A and if the group leader change request is accepted by VAE client B, then the VAE client A triggers a group leader change notification to other group members.
* * * End of Changes * * * *
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