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Abstract: This document discusses the procedure related to MCPTT Call setup and specifically covers how MBMS resource allocation shall be done prior the MCPTT Call Setup.
1
Introduction

The MCPTT requirements define different commencement conditions for a MCPTT Group Call. Examples of these conditions can be presence of certain members of the group, as well as on the availability of resources. This contribution focuses in the availability of resources in terms of MBMS bearers.

Important requirements in MCPTT are that a MCPTT Group Call shall reach many users (large groups), simultaneously, with a guaranteed performance and quality. Using MBMS bearers is essential to fulfil these requirements. It is stated (in TS 22.179) that MCPTT shall make use of capabilities included in Group Communications System Enablers for LTE (GCSE_LTE). This document discusses how MBMS bearers shall be activated prior a MCPTT Group Call setup. 
2
Assumptions and Limitations

The following assumptions and limitations are done in this contribution
· It is assumed that the SIP protocol is used.
· It does not cover resource allocation in Off-Network operation.

· It does not cover unicast resource allocation.

The below discussion covers an MCPTT Group Call, however a similar approach can be used in other types of calls e.g. Private calls, Broadcast calls etc. 

3
Discussion

The MCPTT Group Call setup requires that needed resources are allocated. One example of needed resource is that a certain capacity of an MBMS bearer is reserved to carry the MCPTT audio of the call. The performance requirements related to MCPPT Call setup (i.e. MCPTT Access Time) are very much shorter than the procedure to establish an MBMS bearer. 

Conclusion 1: MBMS bearer establishment must be performed ahead of the start of a new MCPTT Call.

The following figure illustrates needed procedure to activate the MBMS bearers prior a MCPTT Group Call.
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Figure 3-1: MBMS bearer activation prior a MCPTT Group Call setup

When using MBMS, the bearers must be activated a long time prior the MCPTT Call setup. The MCPTT can decide to activate an MBMS bearer (over MB2 reference point) based on its own decision. This is done according the procedures activate MBMS bearer defined in TS 23.468 sub clause 5.1.2.3.2. This can be done even before there are any users registered in the MCPTT system i.e. this step is independent on the User registration and User affiliation procedures. One parameter that is included in this activation process is the bandwidth of the MBMS bearer.

Before a UE can receive media on the MBMS bearer, the MCPTT AS must provide the service description to the UE. This is to inform the UE that media can be received on a certain MBMS bearer, typically the SDP including the TMGI etc is sent in this step to the UE. It is logical to perform this step after the MCPTT Group affiliation process i.e. when the user has shown interest in receiving MCPTT Group Calls.

The above steps must be performed ahead of the MCPTT Group Call setup.

There might be reasons to perform the service announcement even before the MCPTT Group Affiliation, for example if the MBMS bearer is to be used by MCPTT Calls that does not required affiliation. In this case additional signalling might be required to inform the UE on which call is sent on the MBMS bearer. This type of signalling is FFS.

Regarding resource allocation in the MCPTT Group Call setup the MCPTT AS is responsible for reserving (on application level) certain capacity of the previously established MBMS bearer. This capacity is only used for the specific MCPTT Group call. During the MCPTT Group call the MCPTT AS may reserve additional capacity within the MBMS bearer to other MCPTT Group calls up to the total capacity of the MBMS bearer. Note that the MBMS bearer including the radio resource that this bearer needs is already allocated at the MBMS bearer activation procedure.
Conclusion 2: MBMS resource allocation is performed by the MCPTT AS ahead of the MCPTT Call setup. Furthermore, the MCPTT AS will (at the MCPTT Call setup) reserve the bandwidth capacity that a MCPTT Group Call needs in the already activated MBMS bearer. This capacity is released when the MCPTT Call is released.
4
Proposal

Based on the above analysis, it is proposed to add the following solutions in the MCPTT TR.
 *********************START OF CHANGES*********************************
5.5 
Call Control

5.5.1
Off Network

5.5.2
On Network

5.5.2.x
Solution 5-2-x: MCPTT Group Call MBMS resources allocation

5.5.2.x.1
Functional Description
In the MCPTT Group Call setup procedure needed resources shall be allocated. It is the MCPTT AS responsibility to allocate these resources. When using MBMS bearer the MCPTT AS shall activate the MBMS bearers before the MCPTT Group Call setup. It is assumed that a bearer for signalling is already established,

In the figure below a solution for resource allocation of MBMS bearer is described. 
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Figure 5.5.2.x.1-1: MBMS bearer allocation before a MCPTT Group Call setup

5.5.2.x.2
Procedures

The following call flow illustrates MBMS bearer allocation before the MCPTT Group Call setup. For simplicity the IMS/SIP core is not illustrated in the call flow.
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Figure 5.5.2.x.2-1: MBMS bearer allocation before MCPTT Group Call setup

1.
MCPTT AS activates the MBMS bearer, when the MCPTT AS decides that it is needed. This is done according to the procedures defined in TS 23.468, and this result in that an MBSFN is activated in the radio network. The important input to the activation is SAI, TMGI, GBR and the time when it shall be active.
2a.
MCPTT Group Affiliation User A. In this step the User A informs the MCPTT AS that is interested in receiving and transmitting calls for the MCPTT Group that the user affiliates to.

3a. As a result of the MCPTT group Affiliation process the MCPTT AS informs the MCPTT User of the existing MBMS bearer and how to receive the MCPTT Group Call media over this bearer.   It is FFS whether MBMS, unicast will be used for Service Announcement.
2b. Similar as 2a but for other users.

3b. Similar as 3a but for other users.
4.
MCPTT Group Call Setup including the Floor request message. It is assumed that the IMS/SIP session is already established. This message is sent over a Unicast bearer or other access. The establishment of the GBR bearer for the uplink is not covered in this call flow.

When the MCPTT AS processes this request, it will reserve capacity for the MCPTT Group Call in the previously activated MBMS bearer. Additional signalling in this step is FFS.
5.
Floor taken message is sent to all receiving users (e.g. via RTCP messages). This message is sent on the MBMS bearer. The receiving users may stay in RRC_IDLE mode.
6.
In case that the MCPTT Group Call commencement conditions are fulfilled a Floor request granted message is sent back to the transmitting users, indicating that the MCPTT Group Call has been successfully setup.

RTP Media is sent from User A to MCPTT AS over a Unicast bearer. The MCPTT AS sends the media to the receiving users over MBMS bearer via BMSC.

7.
The transmitting user sends a Floor release message to MCPTT AS

8.
The Floor released message is sent to all receiving users over the MBMS bearer

The MCPTT AS reserved capacity in the MBMS bearer is release so other MCPTT Group call can use this capacity.
Note: The MBMS bearer is kept active until the MCPTT AS decides to deactivate it.
5.5.2.x.3

Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

5.5.2.x.4
Solution Evaluation

Editor’s note:
The fulfilment of requirements will be evaluated. 


Step 1: Suitable time period for the The MCPTT AS to request activation of a MBMS bearer according to procedures defined in GCSE (TS 23.468).
User Registration
MCPTT Group Affiliation
TB
TB
TB
TB


Step 2:  The MCPTT AS informs the UE that the MCPTT group media could be transmitted by the MBMS bearer. This is known as the Service Annoucement Process in TS 23.246.

Time period ahead of a MCPTT group call setup that step 1 and step 2 must be done in order to use MBMS for the MCPTT call.



_1492424484.vsd
User B


User A


User B


EPC incl BMSC


MCPTT AS


LTE


2a. MCPTT Group Affiliation  User A 


4.. MCPTT Group Call Setup  (e.g. Floor Request message )


5. Floor taken message


6. Floor granted message


RTP/UDP based media


7. Floor Release message


8. Floor Released message


MBMS capacity in MBMS bearer released


1. Activate MBMS bearer


3a. MBMS service annoucement procedure


2b. MCPTT Group Affiliation  User B 


3b MBMS service annoucement procedure



