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Abstract: This document discusses the procedure related to MCPTT Call setup and specifically covers how resource allocation shall be done prior and during the MCPTT Call Setup.
1
Introduction
The MCPTT requirements (TS 22.179) 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 (e.g., GBR bearers). 
This document discusses what types of resources that shall be allocated prior a MCPTT Group Call setup and when the resources shall be allocated.
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 MBMS 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.

MCPTT might require that multiple parallel GBR bearers are setup. However the radio interface limits the number of parallel GBR bearers to a maximum of 3 GBR bearers. This is due to the limited number of Unacknowledged Data Radio Bearer (UM DRB) see Annex B.1 in TS 36.331. How resources are shared when a MCPTT user is affiliated to several groups and active in several MCPTT Group calls are FFS.

3
Discussion

The MCPTT Group Call setup requires that needed resources are allocated. One example of needed resource is an EPS bearer carrying the MCPTT audio. More specifically a GBR bearer is suitable for MCPTT audio. The Rx reference point can be used to request resources from the AF (e.g. MCPTT AS) to the PCRF which (based on its configuration) can setup a GBR bearer. This request could be part of the MCPTT Group Call setup.  However since an EPS bearer is a logical channel that can be setup and could remain even if the radio bearer goes into idle state, this EPS bearer could as well be setup during MCPTT Group Affiliation. 
The following figure illustrates two different options to request resources in terms of EPS bearers.
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Figure 3-1: EPS bearer allocation in a MCPTT Group Call setup

In option 1the EPS bearer is setup as part of the MCPTT Group Call setup. This could be achieved by an Rx request triggered by an SIP INVITE. EPS bearers must be setup to all affiliated members of the MCPTT Group. This option has a negative impact on the MCPTT Access time (i.e. Call setup time). This option releases the dedicated EPS bearer when the MCPTT Group Call is released.

In option 2 the EPS bearer is setup during the MCPTT Group Affiliation. When there is no active MCPTT call the E-RAB bearer could be taken down. In this option activation of the E-RAB bearer (including paging) for all affiliated members must be done during the MCPTT Group Call Setup. This option is a better alternative in terms of performance (less impact on MCPTT Access time) due to less control signalling on application level.
Figure 3-1 illustrates one MCPTT Group call and the corresponding MCPTT Group affiliation to that group. The normal end user behaviour is that a MCPTT user is affiliated to several groups. Due to the limited number of parallel EPS bearer, it is reasonable that only one EPS bearer will be allocated for all calls. This EPS bearer will only be requested in the first MCPTT group call setup (in option 1) or in the first MCPTT Group Affiliation (in option 2). The preceding MCPTT Group Call setup or MCPTT Group Affiliation will reuse the previously allocated EPS bearer.
The details of the Rx request are FFS. 

The mechanisms how to release a call and how to maintain a call with no activity is for FFS.

It is proposed to discuss these two options further and also involve SA 2 in the discussion.
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 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. The MCPTT AS may request resources from network layer, and the network layer has the possibility to accept or reject these requests.

In the figure below two options for resource allocation of unicast bearer are described. 


[image: image2]
Figure 5.5.2.x.1-1: EPS bearer allocation in a MCPTT Group Call setup

5.5.2.x.2
Procedures

The following call flow illustrates EPS bearer allocation during MCPTT Group Call setup.
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Figure 5.5.2.x.2-1: EPS bearer allocation in a MCPTT Group Call setup

1.
MCPTT Group Affiliation User A, no resource allocation is done at this step.
2.
MCPTT Group Affiliation for other users, no resource allocation is done at this step.

3.
MCPTT Group Call Setup, initiated by SIP INVITE message sent from the UE to the MCPTT AS. The SIP INVITE also triggers a request of resource from AF to PCRF over the Rx reference point, and an EPS bearer is established suitable for RTP and RTCP traffic.

4.
MCPTT Group Call Setup sent to other users with a SIP INVITE. This also triggers a request of resources on from AF to PCRF over the Rx reference point and an EPS bearer is established to all users affiliated to the MCPTT Group. 

5.
User A sends a Floor request message to the MCPTT AS.

6.
MCPTT AS send a Floor taken message to all MCPTT users that are affiliated to this group.

7.
The receiving UE may send a floor taken acknowledge message if requested by the MCPTT server. A MCPTT Group Call setup procedure may requests that all receiving users shall send this or that some of the users should send this acknowledge message.
8.
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 been setup
NOTE:
EPS bearers are established to carry RTP/UDP media from User A to all receiving users.

9.
The transmitting user sends a Floor release message to MCPTT AS

10.
The Floor released message is sent to all receiving users.

11.
MCPTT Group Call termination. After a period of inactivity SIP BYE is sent from MCPTT AS to all users. All EPS bearers for RTP media are released.

12.
The MCPTT user de-affiliates from the MCPTT Group

The following call flow illustrates EPS bearer allocation at MCPTT Group Affiliation and E-RAB activation including paging during MCPTT Group Call setup.
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Figure 5.5.2.x.2-2: EPS bearer allocation at MCPTT Group Affiliation

1.
MCPTT Group Affiliation User A includes a SIP INVITE. The SIP INVITE also triggers a request of resource from AF to PCRF over the Rx reference point, and an EPS bearer is established suitable for RTP and RTCP traffic.
2.
MCPTT Group affiliation for other users that also are interesting to receive the MCPTT group media in this group. This also include EPS bearer establishment.

3.
MCPTT Group Call Setup, normally triggered by a Floor request message sent from the UE to the MCPTT AS. The eNB will send a service request to MME, which will trigger setup of the E-RAB between the UE and S-GW. This setup allocates the needed network resources for the transmitting user.

4.
Floor Taken message is sent from MCPTT AS to all users affiliated to the group. This message trigger in the case it is needed paging to receiving users that are not in connected mode and E-RAB will be established. This message allocates the needed network resources for the receiving users.

5.
The receiving UE may send a floor taken acknowledge message if requested by the MCPTT server. A MCPTT Group Call setup procedure may requests that all receiving users shall send this or that some of the users should send this acknowledge message.

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 been setup.

NOTE:
EPS bearers are established to carry RTP/UDP media from User A to all receiving users.

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

8.
The Floor released message is sent to all receiving users.
NOTE:
After a period of inactivity the radio bearer and E-RAB are released.

9.
The MCPTT user de-affiliates from the MCPTT Group, SIP BYE is sent from User A and the EPS bearer used for RTP media is terminated.
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. 

*********************END OF CHANGES*********************************
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