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1. Introduction
This contribution is proposed to introduce a new architecture of separation of MBMS bearer management from MC service server, the related the key issue and solution about how to usage MBMS bearers based on this architecture.
2. Reason for Change
Refer to the discussion paper S6-1601029 about this issue.
The following changes are made in this contribution by adding:


-
A Key issue on MBMS bearer usage across different MC service;

- 
Solution to address the above new key issue and key issue #7.

3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.780.
* * * First Change * * * *
5.A
Key issue A – MBMS bearer usage across different MC services

5.A.1
Description

MBMS bearer delivery is used in group communication for better performance, efficiency and network resource utilization. As a media transmission component, MBMS bearer can be used for any groups for any media content. 

In Rel-13, the only mission critical application defined is MCPTT, and the management of MBMS bearers is implemented by MCPTT server. With more mission critical services like MCVideo and MCData introduced in Rel-14, it is necessary to provide a mechanism to manage MBMS bearers used by several MBMS services including the relative priorities of different MC service groups communications and other traffic with respect to transport.

Thus the key issue is how to manage MBMS bearers for multiple MC service and manipulate the priorities across different MC services.
· * * * Next Change * * * *

6.Z
Solution A-1: MBMS bearer usage across different MC service

6.Z.1
Description
Editor’s note:
 The technical viability of this solution is under investigation.
This subclause describes the potential solution for the key issue 7 in subclause 5.7 and the key issue A in subclause 5.Y. Key issue 7 and key issue A are caused for lacking of overall information of MBMS bearers usage between different MC service servers. So the general idea is to separate the MBMS bearer management related functions in GCS AS from the MC service servers and make it an independent and centralized MBMS management function.
Figure 6.Z.1-1 shows the high level view of the architecture for separating MBMS management function from MC service server.
The MBMS management server is a functional entity provides MBMS bearer management for all the services and groups supported within the MC service provider. The MBMS management server has the direct MB2-C connection with the BM-SC. In order to serve all the MC service servers, the MBMS management server is assumed as the role of a GCS AS and responsible for:

-
activate or establish the MBMS bearer with BM-SC;

-
keeping track of MC service UE location with respect to MBMS bearers;

-
announcing the MBMS bearer information to MC service UEs;

-
determining for each MC service UE involved in a given group communication whether to use unicast or multicast transport; 

-
informing the assignment of MBMS bearer for specific group communication to MC service servers; and

-
informing the assignment of MBMS bearer for specific group communication to MC service UEs. 

The MBMS bearer can be used by any groups for any MC service. Depending on the characteristic and capability of the MBMS bearer, the MBMS bearer can be used for one or more media types by one or more group communication sessions in parallel.

The CSC-X reference point, which exists between the MBMS management server and the MC service server, is used for:

-
the MC service server to request MBMS bearer for a given group;

-
the MBMS management server to provide MBMS bearer information. 
The CSC-Y reference point, which exists between the MBMS management server and the MC service client, is used for MBMS management server to exchange MBMS bearer information used for group communication.

The CSC-Z reference point, which exists between the MBMS management server and the group management server, is used for MBMS management server to obtain group information.
The CSC-B reference point between the MBMS management server and the BM-SC utilize the MB2-C reference point.
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Figure 6.Z.1-1: Architecture for separating MBMS management function from MC service server

Editor’s note:
 Whether additional reference points are needed is FFS
6.Z.2
Procedure
6.Z.2.1
Location information reporting

Editor’s note:
It is FFS how the MC service client report the location information.
6.Z.2.2
Use of pre-established MBMS bearer

6.Z.2.2.1
General

In this scenario, the MBMS management server pre-establishes MBMS bearer(s) in certain pre-configured areas before the initiation of the group communication session. When a UE originates a request for group call for one of these areas, the pre-established MBMS bearer(s) is used for the DL media transmission.

The following steps needs to be performed prior the start of the group call over pre-established MBMS bearer:

-
MBMS bearer(s) is pre-established with BM-SC;

 -
Perform the announcement of the information of pre-established MBMS bearer to the MCPTT clients

When these preparation steps have been done the group call using MBMS bearer can start. Both pre-arranged group calls and chat group calls can use the pre-established MBMS bearer for distributing the media. The MBMS bearer can be used by any group. Depending on the capacity of the MBMS bearer, the bearer can be used to broadcast one or more group calls in parallel.
Both the media packets as well as the media control messages to the receiving users are sent on the MBMS bearer. Optionally a separate MBMS bearer could be used for the media control messages, due to different bearer characteristic requirements.
6.Z.2.2.2
Procedures

The procedure figure 6.Z.2.2.2-1 shows only one of the receiving users using MBMS bearer. There might also be users in the same group communication that receives the call on unicast bearer.
Pre-conditions: 

-
The participating users are already affiliated.
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Figure 6.Z.2.2.2-1: Use of pre-established MBMS bearers

1a.
The MBMS management server determines to activate pre-established MBMS bearers. The activation of the MBMS bearers is done on MB2-C reference point according to 3GPP TS 23.468 [x]. These bearers will be used for the media transmission.
1b.
optionally, the MBMS server may also activate MBMS bearers dedicated for floor control signalling. The activation of the MBMS bearer is done on MB2-C reference point according to 3GPP TS 23.468 [x]. This bearer will be used for the media control signaling.
NOTE 1:
The procedure to determine the activation of MBMS bearers is implementation specific. 
2a.
The MBMS management server passes the MBMS bearers information associated with the pre-established MBMS bearers to the MC service client. The MC service client obtains the TMGIs, identifying the MBMS bearers.
2b.
The MBMS server may pass the MBMS bearers infomation with the pre-established MBMS bearer used for media control signalling to the MC service client. The MC service client obtains the TMGIs, identifying the MBMS bearers.
NOTE 2:
Step 2a and Step 2b can be done in one MBMS bearer announcement message. 

3. 
The MC service client stores the information associated with the TMGI(s). The MC service client uses the TMGIs and other MBMS bearer related information to activate the monitoring of the MBMS bearers by the UE. 

4.
The MC service client that enters or is in the service area of at least one announced TMGI indicates to the MBMS management server that the MC service client is able to receive media over MBMS, whereby the MBMS management server may decide to use this MBMS bearer associated with the reported TMGIs instead of unicast bearer for the group communication. 

NOTE 3:
Step 4 is optional for the UE on subsequent MBMS bearer announcements.
5.
A group call is established. MC service server sends an MBMS bearer request to the MBMS management server for using MBMS delivery. The MC group ID and service description information e.g., codec, protocol id, priority/QoS are included.
Editor’s note:
It is FFS how the MC service server decides on step 5
6.
The MBMS management server returns an MBMS bearer response for confirmation the request.

7.
The MBMS management server determines one pre-established MBMS bearers for media data and/or media control signalling transmission for the group. 

8.
The MBMS management server sends an MBMS bearer delivery notification over a previously activated MBMS bearer to all users that will receive the transmission over MBMS bearer. The MBMS bearer delivery notification message includes association information between the group communication and MBMS bearer, i.e., MC service group ID and information about the media stream identifier of the selected MBMS bearer, and the the identifier (i.e. the TMGI) of the MBMS bearer broadcasting the call may also included.

9.
The MBMS management server sends an MBMS bearer delivery request to the MC service server indicating that an MBMS bearer is determined for the requested group communication. MC service group ID and the MBMS bearer description e.g., BM-SC IP address and port number for the user-plane, MBMS service area identities are included.

10.
Media control signaling message is sent from the MC  service server to clients over the MBMS bearer.

11.
Media flow is sent from MC service server to the other clients over the MBMS bearer.
6.Z.2.2
Use of dynamic MBMS bearer establishment

6.Z.2.2.1
General

In this scenario, the MC service server uses a unicast bearer for communication with the UE on the DL at the start of the group communication session. When the group communication session is established, the MC server requests the MBMS bearer management server to provide MBMS bearer, the MBMS bearer management server establishes an MBMS bearer using the procedures defined in 3GPP TS 23.468 [x]. The MBMS bearer management server provides MBMS service description information associated with MBMS bearer(s), obtained from the BM-SC, to the MC service server and UE for the requested group. The MC service server starts DL media transmission over the MBMS bearer, and UE starts using the MBMS bearer(s) to receive DL media and stops using the unicast bearer for the DL media transmission.

NOTE 1:
The MBMS management server logic for determining to establish the new MBMS delivery bearer is implementation specific. For example, the MBMS bearer server could establish the MBMS bearer based on the location of the UE's that are a part of the group communication session.
6.Z.2.2.2
Procedures

The figure 6.Z.2.2.2-1 describes the high level procedure and signaling flows on usage on dynamically established MBMS bearer. Only one of the receiving users using MBMS bearer is shown in the figure 6.Z.2.2.2-1, there might also be users in the same group communication that receives the call on unicast bearer. 
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Figure 6.Z.2.2.2-1: Use of dynamically established MBMS bearer
1.
A group communication session is established.

2a.
The MC service server sends an MBMS bearer request to the MBMS management server for using MBMS delivery. The MC group ID and service description information e.g., codec, protocol id, priority/QoS are included.
2b.
The MBMS management server returns a MBMS bearer response for confirmation the request.

3.
The MCPTT server establishes the MBMS bearer(s) for the group communication session according to the procedures defined in 3GPP TS 23.468 [x]. MBMS bearer service description associated with the MBMS bearer(s) is returned from the BM-SC.
 4.
The MBMS management server retrives group information including group members and their affiliation status from the GMS.
5.
The MBMS management server passes the MBMS bearers infomation the MC service client of the group. The MC service client obtains the TMGIs.

6.
The MC service client stores the MBMS bearer information associated with the TMGI(s), and then start to activate the monitoring of the MBMS bearers by the UE. 

7.
The MC service client that enters or is in the service area of at least one announced TMGI indicates to the MBMS management server that the MC service client is able to receive media over MBMS, whereby the MBMS management server may decide to use this MBMS bearer associated with the reported TMGIs instead of unicast bearer for the group communication.

8.
The MBMS management server determines the dynamically established MBMS bearers for media data and/or media control signalling transmission for the group communication.

9.
The MBMS management server sends an MBMS bearer delivery notification over a previously activated MBMS bearer to all users that will receive the transmission over MBMS bearer. The MBMS bearer delivery notification message includes association information between the group communication and MBMS bearer, i.e., MC service group ID and information about the media stream identifier of the selected MBMS bearer, and the the identifier (i.e. the TMGI) of the MBMS bearer broadcasting the call may also included.

10.
The MBMS management server sends a MBMS bearer delivery request to the MC service server indicating that a MBMS bearer is determined for the requested group communication. MC service group ID and the MBMS bearer description e.g., BM-SC IP address and port number for the user-plane, MBMS service area identities are included.

11.
Media control signaling message is sent from the MC  service server to clients over the MBMS bearer.

12.
Media flow is sent from MC service server to the other clients over the MBMS bearer.
6.Z.3
Impacts on existing nodes and functionality

New functional entity is need in common service core.

New reference points between the new functional entity and MC service server, GMS and MC service client and BM-SC are needed.

New procedures are needed in the new functional entity, MC service server, GMS and MC service client.

6.Z.4
Solution evaluation

This solution provides the benefit that there will be a centralized MBMS bearer control function serves all the MC service servers for the same or different MC services. It eliminates redundant bearer setup by a multitude of MC service servers and can provide the priority arbitration across different MC services. 
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