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1
Introduction

This pCR proposes adding solution 7-1 (MBMS bearer management involving multiple MCX servers) from TR 23.780 to TS 23.280. Message flows are in a companion pCR.
2
Discussion

1.1 Overview

This pCR adds a proposed solution for MBMS bearer management involving multiple MC service servers wherein the MC service server (controlling role) manages the multi-cast process and an MC service server with an existing bearer with required coverage distributes the media.

This solution proposes no new changes to the BMSC.

To conserve MBMS resources, for a particular MBMS service area, only one MBMS bearer should be used. To accomplish this, the following is proposed:

· The MC service server (controlling role) obtains MC client location and affiliation status for the MC service group members.

· The MC service server (controlling role) decides when multicast is appropriate for an MC service group in a service area.

· The MC service server (controlling role) finds another MC service server (MBMS bearer owning role) that has an MBMS bearer for the service area. If none exists, the MC service server (controlling role) allocates a bearer and sends media.

· The MC service server (controlling role) forwards media to the MC service server owning the MBMS bearer. 
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1.2 Differences from TR 23.780
The TR solution 7-1 was modified for this contribution. A summary of the changes:
· The bearer owning MC service server need not be an MC service server (participating role) on the call. This is reflected in the figures and the procedures and pointed out in a note.

· A separate bearer owning MC service server was added to the figure make it clear that the server need not be MC service server (participating role).
· Added messages to the message sequence diagram for bearer discovery, identify multicast participants and drop call from bearer
The original and proposed message sequence diagrams are shown below to further illustrate the changes made after the TR.
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Original figure from the TR
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Proposed figure, also in the changes below
3
Conclusion
The following modifications are proposed to be added to the TS.

-------------------------------------------Begin First Change-----------------------------------------------
10.X
MBMS transmission
10.X.1
General
10.X.2
Information flows for MBMS transmission
10.X.3
MBMS transmission procedures
10.X.3.1
General
To avoid allocating duplicate bearers for an MBMS service area, a single MC service server manages all the MBMS media transmission for all groups and users within a particular MBMS service area. An MC service server controlling the MBMS bearer has the MBMS bearer owning role. Different MC service servers may allocate bearers as needed and make them available for other MC service servers to use. 
NOTE 1:
For a single call, multiple MC service servers (participating role) might be involved. Multiple MBMS service areas might have sufficient MC service group members to warrant multiple MBMS bearers to be used and therefore multiple MC service servers (MBMS bearer owning role) might be involved. For brevity, this clause only illustrates the simplest case.
10.X.3.2
Procedures

Pre-conditions: 

-
All MC service servers are configured with the contact information of those MC service servers that have, or in the case of dynamic bearer allocation, might make MBMS bearers available for use by other MC service servers.
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Figure 10.X.3.2-1: Multiple server MBMS procedure
1.
MC service client 1 affiliates to an MC service group hosted on an MC service server 2 (controlling role) via MC service client 1's MC service server 1 (participating role).

2.
MC service client 1 keeps its MC service server 1 (participating role) up to date regarding its location with respect to MBMS service areas.

3.
The MC service server 1 (participating role) keeps the MC service server 2 (controlling role) up to date for the MBMS locations of all of the MC service group members of the MC service server's 2 (controlling role) MC service groups.
Editor's note: How the participating server identifies and routes messages to the controlling server is FFS.
4.
MC service client 2 initiates a group call on an MC service group owned by the MC service server 2 (controlling role).

5.
The MC service server 2 (controlling role) calculates whether multicast is desired for each service area in which MC service group members are located, based upon the locations, affiliation status and other factors of the MC service group members.

6.
The MC service server 2 (controlling role) determines whether another MC service server has already established a bearer with coverage for the MBMS service area where multicast is desired. To do this, the MC service server 2 (controlling role) consults a pre-configured list of MC service servers and sends them a discover bearer request. 
NOTE 2:
The MC service server which has the MBMS bearer owning role need not have a participating or controlling role on the call.
NOTE 3:
For a single call, multiple MC service servers (participating role) might be involved, multiple MBMS service areas might have sufficient MC service group members to warrant multiple MBMS bearers to be used and therefore multiple MC service servers (in the MBMS bearer owning role) might be involved. For brevity, this clause only illustrates the simplest case.
7.
The MC service server 3 (MBMS bearer owning role) responds with a discover bearer response indicating whether there is available bandwidth for the desired bearer. If the bearer of interest has insufficient bandwidth, the polling MC service server 2 may resort to unicast, or may allocate another bearer for the congested area. If a duplicate bearer is allocated for the same area, the bearer should not be shared with other servers and may be torn down as soon as the congestion on the original bearer clears up, in order to conserve resources.
For any MBMS service areas not covered by another MC service server, the MC service server 2 (controlling role) prepares to distribute media to those MBMS service areas via multicast by setting up a bearer. The bearer set up by the MC service server 2 (controlling role) may then become available for other MC service servers (controlling role) for other MC service groups.
8.
The MC service server 2 (controlling role) sends a media distribution request to the MC service server 3 (MBMS bearer owning role). Information about the call is included so that the MC service server 3 (MBMS bearer owning role) can send a MapGroupToBearer request on the MBMS bearer to the clients.

9.
MC service server 3 (MBMS bearer owning role) sends a media distribution response to the MC service server 2 (controlling role) indicating whether the request can be supported and supplies details about the bearer.
10.
The MC service server 2 (controlling role) informs the MC service server 1 (participating role) of the MC service clients that will be receiving multicast, so that the MC service servers 1 (participating role) need not send via unicast the media to those MC service clients.
11.
The MC service server 3 (MBMS bearer owning role) sends a MapGroupToBearer request on the MBMS bearer, informing MBMS connected MC service clients 1 and 2 that a call is about to start on the MBMS bearer.
12.
MC service client 2 sends media on the uplink to the MC service server 2 (controlling role). This step is not dependent upon receipt of the MapGroupToBearer request by MC service client 2.
13.
The MC service server 2 (controlling role) forwards the media to MC service server 1 (participating role) so that they can unicast to their affiliated MC service group members that are not MBMS connected or are out of the MBMS service area receiving the broadcast. The MC service server 2 (controlling role) also forwards the media to the MC service server 3 (MBMS bearer owning role).
14.
The MC service server 3 (MBMS bearer owning role) distributes the media to MBMS served MC service clients 1 via multicast.
15.
At some point later, the group call ends.

16.
The MC service server 2 (controlling role) sends a drop call from bearer request, informing the MC service server 3 (MBMB bearer owning role) to remove the call from the MBMS bearer.
17.
The MC service server 3 (MBMS bearer owning role) sends an UnMapGroupToBearerRequest to the MBMS connected clients 1 and 2 on the call.
18.
The MC service server 3 (MBMS bearer owning role) may deallocate the MBMS bearer if it has no other calls using the bearer and is configured to allocate and deallocate bearers dynamically as needed.
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