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1 Introduction

At the last meeting it has been concluded that the user plane path for EMBMS service transmission is BMSC-MBMS GW-ENB. However, there exists some different considerations of control plane path for EMBMS service. 
Based on the currently conclusion related to E-MBMS architecture, this paper mainly provides some proposals from MCE functionality allocation point of view. Our preference is to design an MBMS architecture with separated control plane and user plane.
2 Discussion
2.1 General
At the last RAN3 meeting, RAN3 has agreed that two logical entities which are MCE and MBMS GW will exist between eNB and BM-SC.

According to latest RAN3 TR R3.018 [1], the MCE functions shall include:
· Allocation of the radio resources used by all eNBs in the SFN area for multi-cell MBMS transmissions using SFN operation. Besides allocation of the time/ frequency radio resources, this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme 
The following functions are listed also in [1] for further study:

It is FFS whether the RRM architecture for eMBMS includes the following functions:

· Restricting the use of radio resources allocated for SFN operation by eNBs surrounding the SFN area

· Means to support synchronised distribution of eMBMS user data i.e. content synchronisation

· (Means to support) synchronised distribution of the associated eMBMS control information

· Selection of transfer mode i.e. whether single cell or multi-cell transmission is used

· Dynamic control of the SFN area i.e. which eNBs are actually transmitting an eMBMS service

· Prioritisation of eMBMS services based on received QoS parameters e.g. based on an ‘ARP’-alike value received from the BM-SC

Furthermore, it is FFS whether the above functions are provided by the MCE or by other entities. 

In this paper it’s proposed that the above functions are provided by the MCE entity, and additionally following functions are also proposed to be provided by MCE entity: 

· Means to support MBMS service continuity
· Session control for MBMS service

2.2 The means to support MBMS service continuity
Considering MBMS service continuity, when the UE recognizes it has entered the edge of a SFN area, the transfer mode could be changed and indicated to MCE based on measurement performed in eNodeB, and the controller role for the radio resources may be changed together. Furthermore, another dynamically expanded SFN area method can be considered as one of the means to meet the requirement of multi-cell MBMS service continuity. Consequently, the means to support MBMS service continuity should be seen as a function of the MCE entity.
2.3 Session control for MBMS service
As the MCE is responsible for controlling dynamic SFN area management, it may be suitable to locate the selection of MBMS service transfer mode function in MCE entity.
If the session control for single cell MBMS transmission is also located in the MCE entity, it will be helpful to reduce system complexity and reduce the additional logical interface defined between MME and MCE. Otherwise, signalling load would be increased due to additional signalling exchange between MME and MCE when the possible transmission mode switch occurs during the moving between single cell and multiple cell scenarios. 
Therefore, it is beneficial that the transmission mode selection is independent in different scenarios, and the session control for MBMS service shall be considered as the functionality of the MCE entity.
2.4 Proposed architecture
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Figure 1

Figure 1 shows the possible reference architecture that we proposed for MBMS in SAE / LTE. The architecture is based on the discussion in 2.2 and 2.3 about the functions of MCE entity.

In this architecture, EMBMS GW is an entity which is responsible for user plane of MBMS service, it will contribute to the content synchronization for MBSFN service.

Three new logical interfaces need to be defined: 
· M1 is a logical interface between EMBMS GW and eNBs. The transport protocol for user data on this interface could be based on IP multi-cast. 

· M2 is a logical interface between MCE and eNBs. This interface is used to coordinate the sending of MBMS service in different eNBs for MBSFN operation. 

· M3 is a logical interface between EMBMS GW and MCE. It is used to inform EMBMS GW about the starting or terminating of an MBMS session according to MBMS radio bear configuration for MBSFN operation. It is also used to cooperate with the data synchronization mechanism which is performed in EMBMS GW. This interface is also used to inform the MBMS GW about the feedback of transmission rate and time division multiplex scheduler, which was decided by MCE for different MBMS service.
Based on the above discussion, we propose that the control plane path for EMBMS service will be BMSC-MCE-ENB.

3 Conclusion
It is proposed to adopt the reference architecture which shown in Figure 1 as a basis for further MBMS work.

We propose to consider BMSC-MCE-ENB as working assumption of control plane path for EMBMS service.

Furthermore, it is proposed to capture following functions in the study area of eMBMS:

· Session control for EMBMS service

· Means to support EMBMS service continuity

CATT is willing to prepare the necessary revisions.
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