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Abstract: 
Provides clarification and more detailed description for the MBMS usage by the MCPTT service.
Introduction
Changes and rationale:

· No need to have Bearer Update separate from Bearer Configuration, as they use the same small amount of information. The Bearer Update in Fig 10.2.4-1 “updates” a bearer that was just established, which means that it could have been configured appropriately to start with. A subsequent Bearer Configuration to the same UE can replace the previous Bearer Configuration, if necessary.
· The paradigm is that the group is only temporarily associated with the TMGI bearer. Multicast IP address needs to be removed from the Bearer Configuration since it is associated with the group and allocated by the Controlling Server for the entire group , while the TMGI is allocated by the participant sever only for MCPTT UEs in the local area. 
· Broadcast area needs to be included in the Bearer Configuration to limit when the UE needs to monitor the MCCH for multicast service
· Make QCI optional in the MBMS Configuration, as not all TMGIs are suitable for carrying Relay information.

· 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).   
· The figures in 10.12.2 and 10.12.4 should show the flows going to the MCPTT client not to the UE
· Clarify that the bearer announcement carries the TMGI, the bearer characteristics and  expiration timer for the bearer active life (to avoid the need for “Un-announcing” the bearer). 
· Use the conceptual MapGroupToBearer and UnmapGroupFromBearer messages to clarify the functionality. It is up to Stage 3 to decide the actual name of those messages and if they need to be stand alone or part of other messages. 

· Clarify that the MapGroupToBearer message temporarily associates TMGI, grp id, media id, mcast IP addr and port in order to enable media delivery on MBMS and that the message can be part of other messages (e.g. Floor Taken).

· Clarify that the UnmapGroupFromBearer message can be combined with the MapGroupToBearer message and/or can be part of other messages 

· Reuse the dynamic MBMS bearer flow id and for switching from unicast to MBMS bearer delivery

· Add new section for switching from delivery on a MBMS bearer to delivery to a new bearer (unicast or MBMS)

· Add new section on MBMS bearer establishing based on location reporting by the MCPTT clients.

· Some minor graphic enhancements to the flows

· Allow some signalling to occur on either MBMS bearer or unicast

· Some minor English corrections/enhancements
Proposed Changes:
================== First change =====================
10.12
Use of MBMS transmission 

10.12.1
Information flows for MBMS Transmission

10.12.1.1
MBMS bearer configuration

Table 10.12.1.1-1 describes the information flow MBMS bearer configuration contained in the MBMS bearer announcement from the MCPTT server to the MCPTT client.

Table 10.12.1.1-1: MBMS bearer configuration
	Information element
	Status
	Description

	
	
	

	TMGI
	M
	TMGI 

	MBMS Flow Identifier
	O
	Per 3GPP TS 23.468[10]

	Broadcast Area
	M
	MBMS Service Area information 

	Expiration time
	O
	Marks planned end of active life for the MBMS bearer

	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





	
	
	

	
	
	

	
	
	

	
	
	


10.12.2
Use of pre-established MBMS bearers
In this scenario, the MCPTT server pre-establishes (i.e. activates) MBMS bearer(s) in certain pre-configured areas before the initiation of the group communication session. When a MCPTT client originates a request for group call for a group having affiliated MCPTT users in one of these areas, the pre-established MBMS bearer(s) is used for the DL media transmission.
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Figure 10.12.2: Use of pre-established MBMS bearers

1.
The MCPTT server announces the pre-established MBMS bearer(s) to the MCPTT clients at the UEs within the MBMS service area. The MCPTT server provides the TMGI(s) and optionally, the MBMS Flow Identifiers, identifying the MBMS bearer(s), the service areas and other information associated to the bearer(s). The announcement takes place over unicast bearers or over a previously activated MBMS bearer.
NOTE 1:
The BM-SC provides the MBMS service description information associated with the MBMS bearer to the MCPTT server, as described in 3GPP TS 23.468[10].
2. 
The MCPTT client stores the information associated with the TMGI(s).
3.
An MCPTT group call is established.

NOTE 2:
The MCPTT group call may be any type established by any procedure in subclause 10.8.2.3.1.
NOTE 3:
Steps 1 and 3 may occur in a different order or in parallel.
4.
 The MCPTT server indicates to the MCPTT client the group identity and that the associated media stream involved in the call will be using the MBMS bearer identified by the TMGI. This information is carried by a MapGroupToBearer control message. 
NOTE 4:
This message can be made part of another control (e.g. a floor control) message.
5a.
The MCPTT client uses the TMGI and other MBMS bearer related information to activate the monitoring of the MBMS bearer by the MCPTT UE.
5b.
The MCPTT server transmits the media over the MBMS bearer. 
5c.
Media packets are detected and delivered to the MCPTT client.
10.12.3
Activation of MBMS bearer for a group call with pre-established session 

10.12.3.1
General

An MCPTT group call can be transmitted over MBMS bearer. To use MBMS bearer for MCPTT group call there are procedures that must be performed prior the start of the MCPTT group call. 
The following steps need to be performed prior the start of the MCPTT group call:
-
Sending location information from the MCPTT client to the MCPTT server

-
Activation of the MBMS bearer in EPS via BMSC over the area where the MCPTT client is located
-
Perform the announcement of the MBMS bearer to the MCPTT client
NOTE: Pre-establishment of bearers is typically performed before informing the user that the MCPTT call can be distributed over an MBMS bearer. 
When these preparation steps have been done the MCPTT group call using MBMS bearer can start. Pre-established session should be used. Both pre-arranged group calls and chat group calls can use the MBMS bearer for distributing the media. The procedure defined in subclause 10.12.3.2 shows only a receiving users using MBMS bearer. There might be users in the same MCPTT group call that receive the call on unicast bearer or on other MBMS bearers.
Both the media packets and the floor control messages to the receiving users are sent on the MBMS bearer. Optionally a separate MBMS bearer, typically with higher QoS, could be used for the floor control messages, due to different bearer characteristic requirements.

10.12.3.2
Procedure
Figure 10.12.3.2-1 defines the necessary procedure to use MBMS bearers for MCPTT group calls. Besides this the normal MCPTT group calls procedure applies.

Step 1-4b shall be seen as preparation steps in order to use an MBMS bearer for an MCPTT group call. 
It shall be noted that the MCPTT client 2 in figure 10.12.3.2-1 may represent a large number of users. MCPTT client 1 is shown as an MCPTT client who may participate in the call, without necessarily using MBMS bearers.
Pre-condition: 

-
For pre-arranged group calls the participating users are already affiliated.
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Figure 10.12.3.2-1: Activation of MBMS bearer for a group call with pre-established session
1.
MCPTT clients report their location to the MCPTT server via unicast bearers. This information includes e.g. eCGI and optionally a list of SAIs.

2.
The MCPTT server decides to use MBMS bearer for MCPTT group calls. The decision may consider the users’ location information received in step 1 and the MCPTT users’ affiliations. The procedure for this step is application implementation specific and not defined in the specification.

3a.
The MCPTT server activates an MBMS bearer. The activation of the MBMS bearer is done on MB2-C reference point and according to 3GPP TS 23.468 [10]. The activation message should include TMGI, QoS, MBMS broadcast area, start time, and optionally, MBMS flow id. This bearer will be used for the MCPTT media.
NOTE 1:
The MCPTT server may also activate MBMS bearers without step 1 and 2.
3b.
The MCPTT server may also activate an MBMS bearer dedicated to signalling. The activation of the MBMS bearer is done on MB2-C reference point and according to 3GPP TS 23.468 [10]. The activation message should include TMGI, QoS, MBMS broadcast area, start time, and optionally, MBMS flow id. This bearer can be used for MCPTT floor control signaling, announcements of other MBMS bearers and/or the temporary group call to MBMS bearer associations.

4a.
The MCPTT server sends an MBMS bearer announcement message to the MCPTT clients. The message includes the access information for media flow reception over MBSM bearers,  e.g. the TMGI and the bearer activation expiration time.
4b.
The MCPTT server may send a MBMS bearer announcement message for the floor control bearer to the MCPTT clients.  The message includes access information to the bearer, e.g. the TMGI and the bearer activation expiration time.
NOTE 2:
Step 4a and Step 4b may be done in different order, in parallel, or via one combined message. Performing step 4b first, will allow for step 4a to be performed on the MBMS control bearer announced in step 4b.
NOTE 3:
Other methods for bearer announcement may be used.
10.12.4
Use of dynamic MBMS bearer establishment

In this scenario, the MCPTT server uses a unicast bearer for communication with the UE on the DL at the start of the group communication session. When the MCPTT server decides to use an MBMS bearer for the DL media transmission, the MCPTT server establishes one using the procedures defined in 3GPP TS 23.468 [10]. The MCPTT server provides the MBMS service description associated with MBMS bearer(s), obtained from the BM-SC, to the UE. The 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 MCPTT server logic for determining when to establish the new MBMS delivery bearer is implementation specific. For example, the MCPTT server could decide to establish the MBMS delivery based on the location of the UE's that are a part of the group communication session.
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Figure 10.12.4-1: Use of dynamic MBMS bearer establishment

1.  
An MCPTT group call is established and is in progress.
NOTE 2:
The MCPTT group call may be any types established by any procedure in section 10.8.2.1. 
2.
The downlink data is sent by unicast delivery.

3.
If a suitable MBMS bearer is not already available, the MCPTT server establishes the MBMS bearer(s) for the group communication session according to the procedures defined in 3GPP TS 23.468 [10]. Bearer configuration information associated with the MBMS bearer(s) is provided by the BM-SC to the MCPTT server.
 4.
The MCPTT server announces the MBMS bearer availability to the MCPTT client. The message contains bearer configuration information (e.g. the TMGI, the service area, the expiration time).
5.
The MCPTT client stores the received information about the bearer.

6.
The MCPTT server sends a MapGroupToBearer message over a unicast bearer or a previously activated MBMS bearer to all users that will receive the call over MBMS bearer. In addition to the TMGI, the Connect message includes group identity and an identifier of the media stream and the media access information in the activated MBMS bearer, for this MCPTT call. If appropriate for the type of call, the content of the Connect message may be carried by a Floor Control message (e.g. Floor Taken).
7a.The MCPTT client provides the TMGI and media access information to the MCPTT UE. The MCPTT UE starts monitoring data over MBMS associated with the TMGI.
7b. The MCPTT server transmits the media over both unicast channels and the MBMS channel.
7c.The MCPTT UE detects the transmission corresponding to the TMGI and delivers the media to the MCPTT client.
8.
If the reception of the media on the MBMS bearer is satisfactory, the MCPTT client notifies the MCPTT server to allow it to stop the media delivery over unicast (not shown in the flow) and potentially, release the unicast bearer. 

10.12.5
Switching from delivery on unicast bearer to delivery on MBMS bearer
The procedure and information flow in 10.12.4 applies.
10.12.6
Switching from delivery on an MBMS bearer to delivery on a different bearer
In this scenario, the MCPTT server uses a MBMS bearer for communication with the UE on the DL at the start of the information flow. Then the MCPTT server decides to use a unicast bearer for the DL media transmission for at least one MCPTT client, or to use a different MBMS bearer. If necessary, the MCPTT server initiates the allocation of a unicast GBR bearer of proper QoS for the MCPTT UE and upon successful completion, starts sending the media traffic on the unicast bearer. To switch to a different MBMS bearer, the MCPTT may need to first activate and then to announce the new bearer. The UE starts receiving the DL media on the new bearer and at some point in time may stop using the initial MBMS bearer. 
NOTE 1:
The MCPTT server logic for determining when to switch from a MBMS bearer to unicast bearer delivery is implementation specific. For example, the MCPTT server could make its decision based on number of UEs in the area, on resource congestion reports, on high packet loss rate reports, on the starting or stopping of emergency and/or immediate peril calls, etc
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Figure 10.12.6-1: Switching from MBMS bearer to unicast bearer delivery
1.  
An MCPTT group call is in progress.
NOTE 2:
The MCPTT group call may be of any types established by the procedures in clause 10.8.2.1. 
2.
The downlink MCPTT media traffic is sent by MBMS bearer delivery.

3.
The MCPTT client informs the MCPTT server of the occurrence of an “event” that may cause the MCPTT server to decide to switch the downlink bearer of that MCPTT UE from the MBMS bearer to a different bearer.  At minimum, the following scenarios need to be considered:
a) The MCPTT client sends a location information report message providing the (new) location of the MCPTT UE. 

b) The MCPTT client sends a “Notification of (potential) loss of MBMS bearer” providing the list of TMGIs identifying MBMS bearers that will likely  become suspended by the RAN due to congestion, as shown in Fig 5.4-1 of 3GPP TS 23.468[10].

c) The MCPTT client detects unacceptable packet loss on the MBMS bearer and sends a report indicating the TMGI of the bearer on which the packet loss occurred and other information about the quality of the reception.  
d) The MCPTT client informs the MCPTT server of an event that changes the status and/or priority of an  MCPTT client relative to the group call carried by the MBMS bearer. Such events include quitting the call, the beginning or end of an emergency alert, an incoming private call, etc.   
 NOTE 3:
Step 3 is optional for this procedure, as the MCPTT server may ignore the received information or may decide to switch the MBMS bearer to a different  bearer without direct input from the MCPTT client. 
4.
The MCPTT server decides (on implementation specific criteria) to switch the MBMS bearer for an MCPTT UE to a different bearer. If the new bearer is a unicast bearer and a suitable unicast bearer is not already available to the MCPTT UE, the MCPTT server starts the proper signalling (not shown in the flow) necessary to establish the bearer. If the new bearer is an MBMS bearer and a suitable MBMS bearer is not already available to the MCPTT UE, the MCPTT server may need to activate and/or announce (not shown in the flow) the new MBMS bearer.
NOTE 4:
Other MCPTT UEs than the one(s) that executed step 3 may be switched to unicast.  For example, if at step 3 an MCPTT UE notifies of an impending suspension of a certain MBMS bearer, other UEs that are using the bearer to be suspended may be switched to unicast even if they had not executed step 3. 
5.
The MCPTT server orders the end of the use of the MBMS bearer by the MCPTT client. The order can be sent over a unicast bearer or over a known and previously activated signalling MBMS bearer (when the order applies to all users). Alternatively, the MCPTT server may not send the order and instead wait for the expiration of the association between the group call and the old MBMS bearer. 
NOTE 5:
The order to unmap the bearer may be part of call control or floor control (e.g. Floor Idle) messages, and may depend on the type of the call in progress. 
6.
The MCPTT server sends an order over a signalling unicast bearer to the MCPTT client to start using the new media bearer, indicating its identity. As appropriate for the type of call, the content of this order may be carried by a Floor Control message (e.g. Floor Taken) or may be part of call control messages.
NOTE 6:
Sending the MapGroupToBearer message before the UnmapGroupFromBearer message may be necessary for make-before-break transition. The two messages may also be consolidated into a single message. 
7a.The MCPTT server sends the media traffic over the new media bearer.

7b.The transmission on the new media bearer is detected and the media packets are delivered the media to the MCPTT client.
NOTE 7:
For a make-before-break transition, the MCPTT UE will have to be able to receive media packets on both the old MBMS bearer and on the new bearer simultaneously.
10.12.7
Establishing an MBMS bearer based on location reporting by the MCPTT UEs
In this scenario, the MCPTT server provides location reporting configuration to the MCPTT clients, indicating what information the MCPTT server expects and what events will trigger the sending of this information to the MCPTT server. Figure 10.12.7-1 shows three MCPTT clients that will receive the location reporting information and after a while will report their location to the MCPTT server: MCPTT clients 1 and 3 will send their location report autonomously and MCPTT client 2 will send its report on explicit demand from the MCPTT server. Based in part on the location information from these and other MCPTT clients, the MCPTT server will decide to turn on MBMS delivery for the area where the UEs corresponding to the MCPTT clients 1 and 2 are located.       
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Figure 10.12.7-1: Establishment of MBMS bearer delivery capability for MCPTT UEs 
1.  
The MCPTT server may send to the MCPTT client the initial configuration or a subsequent update for reporting the location of the MCPTT UE via the Location Reporting Configuration message. The message is sent on a signalling unicast bearer or on a general signalling MBMS control bearer and contains:
a) A description of exactly what location information the MCPTT server would like to receive. (The MCPTT UE will have to report its location information limited to what the MCPTT has asked and what the MCPTT UE has available or can obtain immediately). This information may include: information from the SIBs of the serving 3GPP (“macro”) and/or overlay (“micro”) networks, information obtained from GPS and similar systems, the access point  id of a proximate WiFi, etc. See also 7.5.2.2  
b) A description of the triggering criteria for the MCPTT client to send a location report. Reporting criteria include expiration of a time interval, presence inside or outside of certain areas and limiting reporting parameters for spreading the reports over a time window and/or for achieving a minimum time between consecutive reports. Reporting criteria may also be different when the MCPTT UE operates in RRC_IDLE state versus in RRC_CONNECTED state.
c) An indication of the applicability of the provided configuration to normal operation, to MCPTT emergency or immediate peril calls and/or to other situations. 
d) An indication of whether or not the MCPTT client has to send a Location Report immediately upon receiving the Location Reporting Configuration.  

e) NOTE 1: The location reporting configuration information may be made part of the MCPTT user profile, in which case the sending of the message over the air may not be necessary.  
 
NOTE 2:
Different MCPTT clients may be given different location reporting criteria. 
2-3. MCPTT client 1 moves into a new area meeting the location reporting criteria.

4-5. MCPTT client 3 periodic reporting timer expires.
6-7.
The MCPTT server requests MCPTT client 2 to report its location immediately.
8. The MCPTT server decides to use MBMS delivery in the area where MCPTT clients 1 and 2 are located. Unless already activated, MBMS bearer(s) will be activated using the procedures in 3GPP TS 23.468[10]. The MBMS bearer(s) will then be announced to the MCPTT UEs within the area of service. 
NOTE 3: The MCPTT UE may also use this location reporting mechanism in case of MCPTT emergency alerts, and/or emergency or immediate peril calls. In these cases different limiting reporting parameters and/or a different location configuration may apply.    
================== End of first change =================
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