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·  How the MC service server (controlling role) obtains listening reports from MC service clients. This contribution specifies that it be passed from the MC service servers (participating role) to the MC service server (controlling role).
· How the MC service server (controlling role) sends bearer announcements to MC service clients. This contribution specifies that it be passed from the MC service server (controlling role) via the MC service servers (participating role).
· How the MC service servers identify and route messages to other MC service servers is out of scope of this MBMS clause and should be addressed in other clauses, perhaps as a result of the interconnect study item. The editor's note is modified in this contribution to that effect. 

· Whether the controlling server can send media directly on MB2U can be a future optimization. The editor's note is removed by this contribution.

Four information flows are impacted by the resolution of the editors notes.
· Bearer announcement messages can be sent from controlling server to participating server

· Listening status reports can be sent from participating servers to controlling servers.
· Remove call from bearer can be sent from the bear controlling server if the bearer is to be removed.
· The discover bearer request has number of served users, as input to the granting entity to make bearer pre-emption decisions.

A new sub-clause is added to illustrate pre-emption of bearer resources.
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* * * First Change * * * *

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) 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. The location information of the clients may be acquired from the 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 which are designated to manage MBMS bearers and sends each of 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:
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 controlling role) might be involved. For brevity, this clause only illustrates the simplest case.

NOTE 3:
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.

Editor's note:
How the MC service servers identify and route messages to other MC service servers is out of scope of this sub-clause. This editor's note is left as an FFS for future revisions of other sub-clauses of the present document.
5.
The MC service server 3 (MBMS bearer controlling 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.
The MC service server 2 (controlling role) shall not create MBMS bearers if it is not on the list of MC servers designated to manage MBMS bearers (i.e. is not designated to fulfil the bearer controlling role).
If there is no available MBMS bearer, the MC service server 3 (MBMS bearer controlling role) may modify the existing MBMS bearer or create a new MBMS bearer for this group communication.

If an existing MBMS bearer has insufficient bandwidth, the MC service server 3 (MBMS bearer controlling role) may pre-empt another group communication that's using the MBMS bearer. Sub-clause 10.7.3.9.3 specifies the pre-emption procedure.
As conditions change, e.g. the talk group membership changes or priority conditions change, the MC service server (controlling role) sends a discover bearer request to the MC service server (MBMS bearer controlling role) so that the MC service server (MBMS bearer controlling role) can make pre-emption decisions as specified in sub-clause 10.7.3.9.3.
6.
The MC service server 2 (controlling role) sends bearer announcement messages to any clients it might be serving, that are members of the MC service group. The MC service server 2 (controlling role) also sends a bearer announcement message to MC service servers (participating role) that have clients that are members of the MC service group. The MC service servers (participating role) forward the bearer announcement message to clients that are members of the MC service group. MC service servers need not send a bearer announcement message to those clients that might have received the bearer announcement as part of a previous action.
7.
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.

8.
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.

9.
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.

10.
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.

11.
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.

12.
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 controlling role).
13.
The MC service server 3 (MBMS bearer controlling role) distributes the media to MBMS served MC service client 1 via multicast.

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.

* * * Second Change * * * *

10.7.2.1
MBMS bearer announcement

Table 10.7.2.1-1 describes the information flow MBMS bearer announcement from the MC service server (controlling role) to the MC service server (participating role) or from the MC service server (participating role) to the MC service client.

Table 10.7.2.1-1: MBMS bearer announcement

	Information element
	Status
	Description

	TMGI
	M
	TMGI information

	Alternative TMGI
	O
	A list of additional alternative TMGI may be included and used in roaming scenarios.

	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 Remote UE over PC5

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

	Frequency
	O
	Identification of frequency if multi carrier support is provided

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

	Monitoring state
	O
	The monitoring state is used to control if the client is actively monitoring the MBMS bearer or not.

	NOTE:
When MBMS bearer announcement is done on a MBMS bearer all attributes above are optional except the TMGI.


* * * Third Change * * * *

10.7.2.2
MBMS listening status report
Table 10.7.2.2-1 describes the information flow for the MBMS listening status report from MC service client to MC service server (participating role) or the MC service server (participating role) to the MC service server (controlling role) for the decision the switching from MBMS bearer to unicast bearer.
Table 10.7.2.2-1: MBMS listening status report
	Information element
	Status
	Description

	MC service ID
	M
	The identity of the MC service user who wants to switch downlink media delivery from MBMS bearer to unicast bearer.

	TMGI(s)
	M
	TMGI(s) information.

	MBMS listening status(s)
	M
	The MBMS listening status per TMGI.


* * * Fourth Change * * * *

10.7.2.9
Remove call from bearer request
Table 10.7.2.9-1 describes the information flow remove call from bearer request from the MC service server (controlling role) to an MC service server (MBMS bearer controlling role) or from the MC service server (MBMS bearer controlling role) to the MC service server (controlling role).

Table 10.7.2.9-1: Remove call from bearer request
	Information element
	Status
	Description

	TMGI
	M
	TMGI information

	MC group ID
	M
	The MC service group ID of the group on which the call is requested


* * * Fifth 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

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

	Bandwidth
	M
	Maximum bandwidth required

	MC service users
	M
	Number of MC service users that are expected to be served by the granting of this request

	QCI
	O
	Desired QCI


* * * Sixth Change * * * *

10.7.3.9.3
Bearer use pre-emption
An MC service server (MBMS bearer controlling role) uses this procedure to pre-empt the use of an MBMS bearer for a higher priority use.
Pre-conditions:

-
The MC service server (MBMS bearer controlling role) is managing calls on a particular MBMS bearer.
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Figure 10.7.3.9.3-1: MBMS bearer use pre-emption procedure
1.
A group call is in progress, delivered via MBMS.
2.
The MC service server 3 (MBMS bearer controlling role) decides to remove the call from the bearer. The decision may be made based upon relative priorities or number of group members of served MC service groups as indicated by discover bearer requests, or other factors.
3.
The MC service server 3 (MBMS bearer controlling role) sends a remove call from bearer request to the MC service server 2 (controlling role).
4.
The MC service server 2 (controlling role) forwards the remove call from bearer request to the MC service server 1 (participating role).

5.
The MC service server 1 (participating role) switches the call to unicast.

6.
The MC service server 1 (participating role) sends a remove call from bearer response to the MC service server 2 (controlling role).
7.
The MC service server 1 (controlling role) sends a remove call from bearer response to the MC service server 3 (MBMS bearer controlling role)
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