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10.7.3.9
Multi-server bearer coordination

10.7.3.9.1
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 controlling role. An MBMS bearer shall only be managed by a single MC service server with the MBMS bearer controlling role. Different MC service servers may allocate bearers as needed and make them available for other MC service servers to use. 

NOTE:
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 controlling role) might be involved. For brevity, this clause only illustrates the simplest case.
10.7.3.9.2
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 10.7.3.9.2-1: 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 2 initiates a group call on an MC service group owned by the MC service server 2 (controlling role).

3.
The MC service server 2 (controlling role) determines 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. The location information of the clients may be acquired from location management server as described in subclause 10.9. 



4.
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 with MBMS bearer controlling role and sends them a discover bearer request.
NOTE 1:
The MC service server which has the MBMS bearer controlling role need not have a participating or controlling role on the call.


NOTE 2:
MC service servers of the same type can be configured to discover bearers from a single server. The single server then becomes a centralized MBMS bearer controller for the MC service. Similarly, all MC service servers of all types can be configured to discover bearers from a single server. The single server then becomes a centralized MBMS bearer controller for all MC services.


5.
The MC service server 3 (MBMS bearer controlling role) responds with a discover bearer response indicating whether there is available MBMS bearer for the newly coming group communication with requested bandwidth. 
If there is no available MBMS bearer, the MC service server may modify the existing MBMS bearer or create a new MBMS bearer for this group communication.
If the radio resource is unsufficient, the MC service server 3 may pre-empt another group communication with MBMS bearer being used for the congested area according to the group communications conditions. The following step will be performed:
5.1.
The MC service server 3 determines the group communication to be overridden for the MBMS bearer to be used.

5.2.
The MC service server 3 sends the MBMS bearer override request to the MC service server 4 indicates that the MBMS bearer being used for the overridden group group communication will be revoked and assigned to another group communication.

5.3.
The MC service server 4 informs the MC service server 5 (participating role) of the MC service clients affected by the overridden that will be receiving unicast.
5.4.
The MC service server 4 returns the MBMS bearer override response.

5.5.
The MC service server 3 (MBMS bearer controlling role) removes the overridden group communication session from the MBMS bearer. This step is equivalent to UnMapGroupToBearerRequest in MCPTT.
If MC service server 3 responds without MBMS bearer, 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 by registering this MBMS bearer to the MC service server with MBMS bearer controlling role.
6.
The MC service server 2 (controlling role) sends a media distribution request to the MC service server 3 (MBMS bearer controlling role). Information about the call is included so that the MC service server 3 (MBMS bearer controlling role) can send a MapGroupToBearer request on the MBMS bearer to the clients. This can be merged into step 4.
7.
The MC service server 3 (MBMS bearer controlling role) sends the MBMS bearer announcement to the group members under this MBMS service area.
8.
The MC service clients send the MBMS listending report to the MC service server 3 (MBMS bearer controlling role).

NOTE: 
Step 7 and step 8 can be performed previously or after step 4.
9.
MC service server 3 (MBMS bearer controlling 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. This can be merged into step 5.
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 controlling role) establishes a group communication session via the bearer, informing MBMS connected MC service clients 1 and 2 that a call is about to start on the MBMS bearer. This step is equivalent to MapGroupToBearer in MCPTT.

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 


14.
At some point later, the group call ends.

15.
The MC service server 2 (controlling role) sends a remove call from bearer request, informing the MC service server 3 (MBMB bearer controlling role) to remove the call from the MBMS bearer.

16.
The MC service server 3 (MBMS bearer controlling role) removes the group communication session from the bearer. This step is equivalent to UnMapGroupToBearerRequest in MCPTT.

17.
The MC service server 3 (MBMS bearer controlling 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.

********************************** End of change ***************************************
********************************** Next change ***************************************
10.7.2.4
Discover bearer request
Table 10.7.2.4-1 describes the information flow discover bearer request from the MC service server (controlling role) to another MC service server (participating and/or MBMS bearer owning role).

Table 10.7.2.4-1: Discover bearer request
	Information element
	Status
	Description

	MC service group ID
	M
	The MC service group that the MBMS bearer is discovered for.

	List of service area identifiers
	M
	A list of service area identifier for the applicable MBMS broadcast area.

	Bandwidth
	M
	Maximum bandwidth required

	QCI
	O
	Desired QCI


10.7.2.5
Discover bearer response
Table 10.7.2.5-1 describes the information flow discover bearer response from an MC service server (participating and/or MBMS bearer owning role) to the MC service server (controlling role).

Table 10.7.2.5-1: Discover bearer response
	Information element
	Status
	Description

	MC service group ID
	M
	The MC service group that the MBMS bearer is discovered for.

	TMGIs
	M
	List of TMGIs and related information

	List of service area identifiers
	M
	A list of service area identifiers for the applicable MBMS broadcast areas, corresponding to the listed TMGIs, over which the request was successful.

	Frequency
	O
	Identification of the frequency if multi-carrier support is provided

	QCI
	O
	QCI information used by the ProSe UE-Network relay to determine the ProSe per-packet priority value to be applied for the multicast packets relayed to a remote UE over PC5.

	BM-SC IP multicast address of User plane
	M
	The BM-SC IP multicast address of user plane corresponding to the TMGI.

	Port
	M
	The related port number of the BM-SC IP multicast address of User plane


10.7.2.6
Media distribution request
Table 10.7.2.6-1 describes the information flow media distribution request from the MC service server (controlling role) to an MC service server (participating and/or MBMS bearer owning role) that has a desired bearer.

Table 10.7.2.6-1: Media distribution request
	Information element
	Status
	Description

	MC service group ID
	M
	The MC service group that the media is distributed to.

	TMGI
	M
	TMGI information

	Bandwidth
	M
	Maximum bandwidth required

	Separate floor control
	M
	Whether or not a separate bearer is required for floor control

	SDP information
	M
	SDP with media and floor control information applicable to groups that can use this bearer (e.g. codec, protocol id)

	QCI
	O
	Desired QCI


10.7.2.7
Media distribution response
Table 10.7.2.7-1 describes the information flow media distribution response from an MC service server (participating and/or MBMS bearer owning role) that has a desired bearer to the MC service server (controlling role).

Table 10.7.2.7-1: Media distribution response
	Information element
	Status
	Description

	MC service group ID
	M
	The MC service group that the media is distributed to.

	TMGI
	M
	TMGI information

	Bandwidth
	M
	Maximum bandwidth required

	SDP information
	M
	SDP with media and floor control information applicable to groups that can use this bearer (e.g. codec, protocol id)

	BM-SC IP multicast address of User plane
	M
	The BM-SC IP multicast address of user plane corresponding to the TMGI.

	Port
	M
	The related port number of the BM-SC IP multicast address of User plane

	QCI
	O
	Actual QCI


********************************** End of change ***************************************
_1540982328.vsd
�

MC service server 2
(controlling role)


MC service client 1


MC service server 1
(participating role)


�

MC service server 3
(MBMS bearer control role)


2. Group call setup


�

6. Media distribution request


10. Uplink media


1. Affiliation


3. Calculate multicast applicability


11. Media


12. Downlink media via MBMS


4. Discover bearer request


�

7. Media distribution response


�

8. Identify multicast participants request


�

MC service client 2


5. Discover bearer response


14. Remove call from bearer request


�

�

13. Group call release


4. Discover bearer request


�

5. Discover bearer response


9. Group communication session via the bearer is established


15.Remove group communication session from the bearer


11. Media


16. Deallocate bearer



MC service server 2
(controlling role)
MC service client 1


3. Calculate multicast applicability
MC service server 3
(MBMS bearer control role)

1. Affiliation

9. Media distribution request
12. Uplink media
13. Downlink media

10. Media distribution response
MC service client 2

2. Group call setup
14. Group call release

4. Discover bearer request

6. Discover bearer response
15. Remove call from bearer request

17. Deallocate bearer
11. Add group to bearer notification
16.Remove group from  bearer notification
5.1. Determine to override another group communication for the MBMS bearer being used

5.2. MBMS bearer override request
MC service server 4
(controlling role)

MC service client3

5.5.Remove group from  bearer nofitication

5.4. MBMS bearer override response
5.3. Switch to unicast delivery

7. MBMS bearer announcement

8. MBMS listening status report






