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1 Introduction

A question was raised from the previous meeting discussion on which network node is in charge of unicast and/or multicast delivery decision for group communication. In this contribution we provide our views on the above topic and a way forward for Rel-12 is proposed. 

2 Discussion

Figure 1 illustrates the high level architecture view of GSCE_LTE where MBMS architecture or unicast is used for support of multicast delivery. BM-SC has interface to the GCSE Application server. This high-level architecture diagram consists of Application layer and 3GPP EPS layer. The Application layer consists of GCSE AS. GC1 is the reference point between the GCSE application in the UE and in the application server. It is used to define application level signalling requirement to enable Multipoint functionality for GCSE_LTE, and possibly for session establishment and floor control usages, etc.
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Figure 1: Architecture for 3GPP GCSE service
The group members can be provided with the group Ids to TMGI mapping information at the registration to the application server if the multicast delivery is supported. The service information together with the corresponding TMGI for the service can be provided to the user together with the application layer information over GC1 interface. If the application uses multiple media streams (eg: voice, video or data), each media stream can be allocated with separate TMGI considering that there is need to deliver the media streams separately to the user. 

In the above architecture, GCSE AS is in charge of the group control (such as addition/removal of new members, group control announcements), floor control, provisioning of application layer security keys. GSCE AS has the knowledge of the group members, for example, GSCE AS may even keep the location information of the individual member. Therefore, GCSE AS controls the group communication and it can decide whether the service should be provided over MBMS or unicast or both in a particular geographical area.

In the MBMS architecture, MCE has the control of the radio resource allocation for a given MBMS bearer. The MCE may make the decision to stop transmission of a service over MBMS based on ARP decision or counting. Counting is used to determine if there are sufficient UEs interested in receiving a service within the MBSFN area which enables the decision for enabling or disabling MBMS transmission in the given MBSFN area. The MCE has no visibility whether the service is available over unicast or not.
Figure 2 illustrates an overview of unicast/MBMS transmission selection in the network. If the service is transmitted only over MBMS, MCE is required to transmit the service over MBMS. However, if the service is available over unicast and MBMS from GCSE AS, the MCE may take the decision to disable or suspend the service transmission over MBMS. According to the current MBMS architecture, MCE has no knowledge of whether the service is provided over MBMS only or the service is available over MBMS and unicast. For the public safety application, it may consider that a group service available via unicast at any geographical location even when the service is provided over MBMS.
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Figure 2: an overview of unicast/ MBMS transmission selection 

When the service is supported over unicast and MBMS from the GCSE AS, the MCE may take the decision to enable or suspend the service over MBMS depending on the ARP decision or counting. MBMS counting is only responded by the RRC_Connected UEs. The number of Idle UEs receiving or interested of the service is not always accurately reflected by the number of counted RRC_Connected UEs. In a public safety group communication, it is possible to have a large number of receiving group members not actively participating in the communication but receiving the service in RRC_Idle. From this point of view, it is questionable whether counting based MBMS service disabling should be allowed for public safety group communication.  
Proposal 1: counting based MBMS service suspension is not suitable for public safety group communication. 

ARP decision is another possible reason for suspension of the MBMS service by the MCE according to the MBMS architecture. In a scenario where the allocated resources for MBMS transmission cannot fulfil the transmission of all the services, which services to be prioritised depends on the ARP of the service. For a public safety group communication to be suspended due to the ARP decision, the service should have the lowest priority. There are two types of radio resource allocation for public safety group communication over MBMS. One type is to reserve radio resources purely for the use of public safety group communication, another is to multiplex public safety and commercial MBMS service on the same reserved radio resources for MBMS. In the first case, the public safety services would reserve sufficient amount of radio resources for the use of public safety services. In the later case, it is likely that the public safety services would take higher priority than the commercial services. 
Suspension of a PS service over MBMS due to ARP will result in a large number of unicast bearers setup for the service if the service is indeed meant to be sent over the area.  If there is a shortage of resources of public safety services, the service itself will need to be terminated in the area. Therefore public safety service suspension over MBMS due to ARP decision is unlikely scenario.  
Proposal 2: RAN2 to discuss whether the public safety service suspension due to ARP decision is unlikely scenario.
It was questioned that the UE should be indicated of a suspension of services over MBMS due to radio resource limitation in the RAN. The reason for such a RAN indication is thought to be the reduction of service interruption when switching from MBMS to unicast. This may result in data interruption considering that the UE would take some time to find out that the interested service is not provided over MBMS and to request the service over the unicast in the new cell. As shown in R2-140759, there is around 500ms service interruption for MBMS to unicast switch. The most of the interruption is due to the time taken for the UE to find out the service is not provided over MBMS by reading MCCH. In order to reduce the service interruption, the suspend service information should be provided to the UE faster than MCCH updates possibly together with MSI. The required specification changes should be justified by the need of such a modification.

Even if the service is suspended due to ARP decision in some group communication scenarios (eg: commercial use), this means the service has the lowest priority. Few hundreds of milliseconds interruption may not be seen as an issue for the lowest priority services. Thus the latency encountered when switching to unicast after identifying the services is not available over MBMS may not be so critical for a low priority service. The conclusion can be drawn from the above discussion that an introduction of new indication of service unavailability over MBMS to the UE due to MCE decision is not required for group communication.
Proposal 3: An introduction of new indication of service suspension over MBMS due to ARP decision to the UE is not required for group communication.
In GCSE LTE architecture, GCSE AS is aware of the group information and it has sufficient knowledge of making the decision for delivery mode for a particular group service. As discussed above, the MCE decision to suspend a service over MBMS due to counting or ARP doesn’t seem to suit the requirement of the public safety application. Therefore, we recommend allowing the unicast/MBMS transmission decision for public safety application to be taken only by the GSCE AS for Rel-12.  GSCE AS has GC1 interface to provide group information to the UE, the same interface can be used for informing the unicast/MBMS transmission decision.

Proposal 4: unicast/MBMS transmission decision for public safety group communication is only to be taken at the GCSE AS for Rel-12.

3 Conclusions

In this paper we discussed the unicast/MBMS transmission decision for group communication services. An overview of the unicast/MBMS selection is provided. The following proposals are made.

Proposal 1: counting based MBMS service suspension is not suitable for public safety group communication. 

Proposal 2: RAN2 to discuss whether the public safety service suspension due to ARP decision is unlikely scenario.

Proposal 3: An introduction of new indication of service suspension over MBMS due to ARP decision is not required for group communication.
Proposal 4: unicast/MBMS transmission decision for public safety group communication is only to be taken at the GCSE AS for Rel-12.
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