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Abstract of the contribution: this contribution introduces a solution of group communication. In the solution, GCSE Application server can adjusts the group service area for a group according to the distribution of group members. It is proposed to include them into TR 23.768.
1. Introduction

In group communication scenarios, it is allowed that GCSE Application Server uses both unicast and multicast to deliver downlink data concurrently, however, the movement of users make the distribution of group members heterogeneous and unstable, it is reasonable to require that the GCSE Application Server adjusts the group service area for a group communication based on the distribution of group members.
This solution aim to introduce a mechanism that allows GCSE Application Server pre-establishes eMBMS bearer for a group based on the dynamic distribution of group members.
2. Proposed Change in TR 23.768
>>>Start Changes<<<<
6.x
Solution x - Group Communications with dynamic group service area
6.x.1
Functional Description

6.x.1.1 Solution Description

These are some high level function of this solution:
1. The GCSE application on UE needs to indicate to GCSE Application Server that it is interested in this group communication before joining a group communication;
2. GCSE Application Server decides where the multicast is used for a group communication based on the distribution of interested group members, e.g. the number of group members per cell;
3. After determining the group service area (area using multicast to deliver DL data), GCSE Application Server sends request with group service area to EPS to establish eMBMS bearer;
4. When GCSE Application Server has a group call arriving, it sends group call notifications with TMGI and Group ID to wake up the group members on unicast bearer;
5. The group member can decide whether to participate in the group call when it receives a group call notification;
6. The GCSE application on UE can indicate to GCSE Application Server that it is/isn’t interested in a group communication at any time;

7. When GCSE Application Server receives an indication that a group member is/isn’t interested in a group communication, it refreshes the stored distribution map of group members for this group, eventually, it may update the group service area, if there is eMBMS bearer that has been established for this group, based on the new distribution map.
6.x.1.2 Architecture reference model
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Figure 6.x.1.2-1: Architecture for 3GPP GCSE service
New reference points:

GC2-C:
This is the control plane reference point between GCSE AS and BM-SC for eMBMS service.

GC2-U:
This is the user plane reference point between GCSE AS and BM-SC for eMBMS service.

6.x.2
Procedures
6.x.2.1 Establish eMBMS bearer
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Figure 6.x.2.1 -1: Pre-establish eMBMS bearer based on the distribution of interested group members
1. GCSE application on UE performs registration to GCSE Application Server, and indicates interested groups which it potentially joins.
2. GCSE Application Server checks the distribution of interested group members for a group, and decides to establish eMBMS bearer, if no eMBMS bearer has been established for this group, based on some criteria like the number of group members per cell are higher than a threshold.
3-4x. GCSE Application Server requests EPS to establish eMBMS bearer for a group and allocate TMGI for this group. BM-SC maps the received group service area (area using eMBMS service to deliver DL group data) to cell list and initiates Session Start procedure to establish eMBMS bearer.
5. GCSE Application Server stores the mapping of TMGI and group ID, and the group service area. 

6. When the GCSE Application Server has a group call arriving, it sends a group call notification with TMGI and Group ID to group members within group service area using unicast bearer. For group members not in group service area, the GCSE Application Server uses unicast bearer to distribute group data.
NOTE: Switching between unicast and multicast can be supported as described in solution 4/5.
7. The GCSE application on UE can make a choice whether it will participate in this group call, if it decides to join this group call, it stores the received TMGI and responses with an indication of joining group call, otherwise, it responses with an indication of not joining the call, which allows the GCSE Application Server to know the receivers.
6.x.2.2 Update eMBMS bearer
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Figure 6.x.2.2 -1: Update eMBMS bearer based on the distribution of interested group members

1. GCSE application on UE indicates interested group(s) which it potentially joins/leaves, or GCSE application on UE performs de-registration to GCSE Application Server.
2a. the GCSE Application Server confirms that the request has been accepted except that GCSE Application Server finds the received message indicates the group member is interested in joining an ongoing group communication.
2b. If GCSE Application Server finds that the received message indicates the group member is interested in an ongoing group communication, and decides to use multipoint service to transfer DL data after step 3, GCSE Application Server sends a Group Notification message including TMGI to UE.
3. GCSE Application Server refreshes the distribution map of the interested group members for a group, and checks the criteria like the number of group members per cell are higher/lower than a threshold, if there is an eMBMS bearer established for this group, the GCSE Application Server updates the group service area of this group.
4-5. GCSE Application Server request EPS to update the group service area of the group identified by TMGI.

6. EPS initiates Session Update procedure to modify the eMBMS service area of the group based on the request from GCSE Application Server.

7. In the step 3, if GCSE Application Server finds the distribution map of the interested group members of the group is not suitable for using multipoint service any longer, GCSE Application Server may request EPS to release eMBMS bearer for this group.
8-9. GCSE Application Server sends request to release eMBMS bearer for the group identified by TMGI.

10. EPS initiates Session Stop procedure to release the eMBMS bearer.
11. When the GCSE group has a group call, GCSE Application Server sends group call notifications with TMGI and Group ID on unicast bearers to wake up group members within group service area.
12. The GCSE application on UE can make a choice whether it will participate in this group call, if it decides to join this call, it stores the received TMGI and responses with an indication of joining the call, otherwise, it responses with an indication of not joining the call, which allows the GCSE Application Server to know the receivers.
6.x.3
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.

6.x.4
Solution evaluation

Editor’s Note: to be added.

>>>End of Changes<<<<
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