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1. Introduction
This contribution is proposed to introduce the solution to key issue on V2X dynamic groups.
2. Reason for Change
The key issue for V2X dynamic groups is described as follows:
	5.20
Key issue 20 – V2X dynamic groups

Some of the V2X scenarios require group-based communication (e.g. platooning). Unlike V2X communication for safety scenarios where all V2X UEs in the communication range receive broadcasted communication, the group-based communication is expected to be received only by the V2X UEs of the members of that group. Dynamic groups can be formed for a specific purpose decided at the application layer. However the members of a dynamic groups are determined dynamically (with the assistance of the V2X application server or independently by the V2X UEs when they are not connected to the network) during the operation. The focus of this key issue is to support the application layer for forming V2X dynamic groups by including the V2X UEs to the group, determined in an ad-hoc fashion. In V2X dynamic groups, the group management operations that need to be supported include adding or removing members of the group, splitting or merging of groups.
Further study is needed for enabling layer to support application layer V2X dynamic groups formation and communication, on the following aspects:

For V2X dynamic groups formation with the V2X UEs in Uu communication range:
a)
providing support to identify V2X UEs from one or more PLMNs, belonging to a dynamic group.

b)
providing support to provision PC5 parameters enabling dynamic group communication continuity over V5.

c)
providing support to dynamic groups management (adding or removing members, split or merge dynamic groups).
For V2X dynamic groups formed with the V2X UEs in PC5 communication range:
a)
providing support to identify V2X UEs belonging to a dynamic group.

b)
providing support to enable dynamic group communication over V5.

c)
providing support to dynamic groups management (adding or removing members, split or merge dynamic groups).




The V2X applications (e.g. platooning) which form groups dynamically can be supported with dynamic group management capabilities (e.g. group creation, group join). This enables the V2X applications to be abstracted of the dynamic group management aspects and will focus on group communications.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v1.0.0
* * * First Change * * * *

7.X
Solution #X – Dynamic group management 

7.X.1
Solution description

This solution addresses the dynamic group management in key issue 20.
7.X.1.1
Group creation

Group creation support is provided for the V2X applications (e.g. platooning and cooperative short distance grouping) to provide a dedicated group for the V2X UEs to communicate with each other. The group creation supports group without any group members for future group member joining.

The procedure for group creation is illustrated in figure 7.X.1.1-1.
Pre-condition:

-
The VAE client 1 has received a trigger for group creation from the V2X application specific client 1.
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Figure 7.X.1.1-1 Group creation

1.
The VAE client 1 sends group creation request to the VAE server.

2.
The VAE server checks the limit for the maximum number of members allowed for the group if a VAE client list is included in step 1. If allowed, the VAE server allocates a unique group identity, creates and stores the information of the group including the group member if included, the group controller information, the group join policy, the associated ProSe layer-2 group identity used for ProSe direct communication within the group.
3.
The VAE server sends the group creation response to the VAE client 1 with the group information and the associated ProSe layer-2 group identity. Other VAE clients are notified by either the VAE client 1 or the VAE server, if included in step 1.
NOTE:
The group information (e.g. group identity) can be provided to the V2X application specific client 1.

4.
The VAE server sends the group creation notify to other VAE clients.

5.
The VAE client 1 sends the group creation notify to other VAE clients.
7.X.1.2
Group join communication with the VAE server
The procedure for group joining communication with the VAE server is illustrated in figure 7.X.1.2-1.
Pre-conditions:


1.
The VAE server has the group information and broadcasts the group information to the geographical areas where it is relevant;
2.
The VAE client 1 has discovered the group information from the VAE server; and
3.
The VAE client 2 is the group controller.
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Figure 7.X.1.2-1 Group join communication with the VAE server
1.
When triggered by the V2X application specific client 1 to join a group, the VAE client 1 sends group join request to the VAE server. 

2.
The VAE server checks group join policy including the limit for the maximum number of members allowed for the group.
3.
The VAE server gets the group joining confirmation from the VAE client 2 (group controller).

4.
The VAE server adds the requesting VAE client 1 to the group and updates the group information.

5.
The VAE clients of the group are notified about the joining of the VAE client 1.

6.
The VAE server sends the group join response to the VAE client 1 with the group information and the associated ProSe layer-2 group identity.

7.X.1.3
Group join communication with the authorized VAE client
The procedure for group joining with the authorized VAE client is illustrated in figure 7.X.1.3-1.
Pre-conditions:

1.
The VAE server has the group information and broadcasts the group information to the geographical areas where it is relevant along with the group controller information;
2.
The VAE client 1 has discovered the group information from the VAE server; and

3.
The VAE client 2 is the group controller.
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Figure 7.X.1.3-1 Group join communication with the authorized VAE client
1.
When triggered by the V2X application specific client 1 to join a group, the VAE client 1 sends group join request to the VAE client 2 (group controller).

2.
The VAE client 2 checks the group join policy including the limit for the maximum number of members allowed for the group.
3.
If allowed, the VAE client 2 adds the requesting VAE client 1 to the group and updates the group information.

4.
Other VAE clients of the group are notified about the joining of the VAE client 1.

5.
The VAE client 2 sends the group join response to the VAE client 1 with the group information and the associated ProSe layer-2 group identity.

6.
The VAE client 2 sends the group update notify to the VAE server.

7.X.2
Solution evaluation

This solution enables the dynamic group management support for the V2X applications (e.g. platooning) to allow the users to create and join the groups. The V2X applications can initiate group communications using the group identity while all the dynamic group management aspects are abstracted and controlled by the VAE client and the VAE server.
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