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Abstract: 
Covers how MBMS bearers are used by the MCPTT service. 
Introduction
· Adds new section describing specifics of MBMS operations within MCPTT.

· Clarifies the kinds of MBMS bearers used by MCPTT and explains their role and their “life cycle” in the MCPTT context..

· Explains and adds support to MBMS group call reception by MCPTT UEs in RRC_IDLE state
· Introduces the conceptual MapGroupToBearer and UnmapGroupToBearer control messages. (Their exact names and whether or not they should be combined with other messages, e.g. floor control, is a Stage 3 issue).

· Clarifies the announcement functionality. The announcement of MBMS bearers in MCPTT, between the MCPTT server and the MCPTT client on MCPTT-1 interface, is NOT the same as the “service announcement” in 26.346, between the BM-SC and the UE on another interface. The latter contains the service description which permanently  ties the TMGI with the media, in our case with specific MCPTT groups. The announcement in MCPTT announces the bearer and its characteristics  and NOT the service  which is linked to specific groups. This being said, the use of the 26.346 “service announcement” is not forbidden, and may occur in some implementations between the MBMS bearer activation per 23.468 and the MCPTT bearer announcement per 23.179.  However, the 26.346 “service announcement” is outside MCPTT and it shouldn’t be shown in 23.179, the same way we do not show flows for other functionalities, even when MCPTT relies on them (e.g. UE attaching to the LTE).   

· Clarifies the handling of MBMS in multiple service areas, which is necessary for the MCPTT users in order to support several jurisdictions, to be able to provide mutual aid, reduce battery consumption, be able to avoid or alleviate congestion, provide a rapid media delivery path in case of MCPTT emergency. 
Proposed Changes:
================== First change =====================
5.2.9a
MBMS bearer management

5.2.9a.1
General

The MCPTT service shall be able to provide downlink MBMS delivery of traffic in the MCPTT media and signalling planes when operating in systems (i.e. the infrastructure and some of the MCPTT UEs) that support MBMS functionality. MCPTT UEs operating in both RRC_CONNECTED and RRC_IDLE states shall be able to receive the traffic delivered via MBMS. 
When operating in RRC_IDLE state the MCPTT UE, subject to configuration and to operators’ policies,  shall be able to influence the process of RF carriers and PLMN reselection in order to provide continuous availability of MCPTT service. The MCPTT service shall provide a mechanism to indicate to a MCPTT UE while operating in RRC_CONNECT to preserve its IP address, its SIP session(s), its identities and security contexts and any other MCPTT context, as necessary, after it transitions to RRC_IDLE, in order to be able to receive MCPTT group calls via MBMS. 
The MCPTT service identifies the MBMS bearers via their TMGIs.   
Based on use purpose, MBMS bearers can be classified as:

a) media bearers, used for the transport of the media packets from one or more media streams belonging to same or different MCPTT groups, and optionally of control information, e.g. floor control. 
b) floor control bearers, associated to one or more media bearers and having their distribution required only in the same MBMS service areas  as the media bearers that they support.
c) general control bearers, carrying bearer availability announcements for other bearers, location reporting configuration messages, mapping and un-mappings of groups to/from bearers.

NOTE: Floor control bearers and general control bearers can be consolidated.  
The MCPTT service shall enable rapid switching between MBMS bearers and between MBMS bearers and unicast bearers. The MCPTT service shall provide signalling support to enable “late entry” MCPTT UEs, in possession of valid MCPTT context and which have just moved within an area where media associated with the MCPTT context is distributed via MBMS bearers, to rapidly join the ongoing call.
The MCPTT server shall map MCPTT group calls only to MBMS bearers that can provide the QoS required by the group. 
5.2.9a.2
Handling of the MBMS bearers
The “life cycle” of an MBMS bearer from the MCPTT point of view includes:
1. MBMS Bearer Activation. This step, which involves only the infrastructure, encompasses the phases of MBMS bearer allocation, activation and potentially modification under the command of a (participating) MCPTT server, acting as a GCS AS, as described in 3GPP TS 23.468[10]. This step needs to be completed before executing step 3. 
2. MBMS Bearer Announcement. At this step, which may also include re-announcement, the MCPTT server notifies the MCPTT clients of via a message of the identity (i.e. TMGI) and configuration parameters (e.g. service area) of a MBMS bearer. The MCPTT client only stores the received parameters, but it does not start to monitor the TMGI, unless the Immediate Action information element is ON. When Immediate Action is OFF,  it is possible for the MCPTT server to announce a MBMS bearer before it is activated and it is also possible for the MCPTT UEs to save battery by not starting to monitor the MBMS channel before knowing for a fact that there is traffic destined to it on the MBMS bearer. When Immediate Action is ON, the MCPTT will assume that the MBMS bearer is fully activated and will start monitoring and reading the TMGI. Under normal operating conditions, Immediate Action will be ON only for control MBMS bearer(s), e.g. to be used to boot strap MBMS service in a certain area. If the monitoring of a TMGI was started via the Immediate Action being set to ON, it will end when a new announcement with Immediate Action set to OFF is received by the MCPTT UE. In addition, the announcement message carries an expiration time indicating when the stored MBMS bearer identity and configuration ceases to be valid.
This step needs to be completed before executing step 3.
NOTE 1: The MCPTT server may store the MBMS bearer configuration in the MCPTT user profile that becomes available at the MCPTT UE. In this case performing MBMS bearer announcement over-the-air may not be necessary. 
3. Mapping of Group/Media to the MBMS Bearer. In addition, to steps 1 and 2 being completed, this step (which also includes re-mapping) can proceed only after the entire MCPTT context (e.g. sessions) is fully set up and available. The MCPTT server uses the (conceptual) MapGroupToBearer message to communicate to the UE the TMGI(s) of the media and floor control bearers, the group and media stream identifiers, the multicast IP address and UDP port for the media stream as well as an expiration time for the mapping. Upon receipt, the MCPTT UE start monitoring the MBMS bearers immediately.  
NOTE 2: The MapGroupToBearer message can be combined with a floor control message (e.g. Floor Taken) and sent on the same MBMS bearer.
 NOTE 3: Sending a different MapGroupToBearer message will replace the prior mapping with the new one.

4. Unmapping of the Group/Media from the MBMS bearer.  The message UnmapGroupFromBear can be sent to dissociate the two before the planned expiration of the association provided at the time of the mapping. This may be necessary e.g. when the call is released or in order to avoid or alleviate congestion.  
NOTE 4: The UnmapGroupToBearer message can be combined with a floor control message (e.g. Floor Idle) and sent on the same MBMS bearer.

5. MBMS Bearer Deactivation. This step, which involves only the infrastructure, encompasses the phases of MBMS bearer deactivation and deallocation under the command of the MCPTT server, acting as a GCS AS, as described in 3GPP TS 23.468[10].
The MCPTT sever also provides two conceptual downlink control messages TransitionToRRC_Idle (which can be sent on a unicast bearer or a MBMS bearer) and TransitionFromRRC_Idle (which can be sent only on a MBMS bearer). Both messages carry a filtering criterion information element which is used to match against a digest (e.g. hash) of the MCPTT user identifier. When the messages are received on a MBMS bearer, it will not be acted upon by all the UEs which cannot match the filtering criteria. The TransitionToRRC_Idle message contains an indicator of whether the action should be immediate or delayed until the end of the call and may contain a timer which upon expiration, will trigger the MCPTT UE to autonomously initiate access to the MCPTT server. If successful, the MCPTT UE will send a notification to the MCPTT server via an uplink unicast bearer. 
NOTE 5: The TransitionToRRC_Idle message can be combined with call control or floor control messages.
5.2.9a.3
MBMS areas of service
According to 3GPP TS 36.331 [13] an LTE cell can advertise (via SIB) of being part of up to eight different MBSFN areas and up to 64 SAIs. The same TMGI cannot be sent in different MBSFN areas if they overlap in any cell. To be able to work effectively in a multiple broadcast area environment, an MCPTT UE shall also be able to support eight MBSFN Areas simultaneously on the same RF carrier.  
The MCPTT UE shall be able to limit the monitoring of the MBMS channels (therefore the power consumption) based on the areas of service of different TMGIs. To this aim, the MCPTT server and MCPTT client shall be able to exchange location information about the availability of various TMGIs at various times and locations. The type of location information as well as the reporting criteria and the frequency of autonomous location reports provided by the MCPTT client shall be configurable by the MCPTT server. 
================== End of first change =================

