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1. Introduction

The macro diversity is very important due to its improvement on the reliability of MBMS transmission at cell edges. However, a strict network synchronization scheme within the SFN area is required for the multi-cell MBMS transmission mode. In this contribution, we discuss an architecture model supporting multi-cell transmission of MBMS service in LTE. 

2. Discussion

In last meeting soft combing technique was discussed, and it was concluded that some functions such as node synchronization, L2 synchronization and inter-RRM coordination for MBMS service need to be considered to meet the requirement for multi-cell transmission for MBMS service within SFN area. For adapting these functions a hierarchical-like architecture model need to be developed, so we propose a central MBMS function node as 2-layers structure.

In this contribution, the discussion on the multi-cell transmission aspect is based on the proposed reference architecture sketched in figure 1.
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Figure 1

The CMF (Central MBMS Function) is responsible for the control functions in multi-cell transmission within MBMS service area, the main function of it is radio resource allocation.

For cell dedicated (frequency layer in SFN area) to LTE broadcast transmissions, as a central node entity, the CMF may allocates the same physical resource block requested by the service to different cells in SFN area, so that in case of multi-cell transmissions for MBMS the same time-frequency resource will be used across the different eNBs. For mixed cell, the MBMS resource reservation is performed, the reserved resources can also be used for unicast transmissions when no data be transferred for the MBMS sessions. The CMF may also trigger the inter-RRM coordination procedure in which all the other RRM entities that control radio resources in cells within SFN area report their resource status to the CMF and receive the final decision made by the CMF when an MBMS session needs to be established.

In addition, for the multi-cell transmission within MBMS service area, only the control plane is located in the CMF, i.e. the MBMS data packets shall be transferred from AGW directly to the cells in which have MBMS transmission requirement. However, the MBMS data packet synchronization scheme need to be further studied. 
The CMF takes responsible only for multi-cell transmissions for MBMS service. For Single-cell transmissions for MBMS service, it is possible to share the common architecture model with the current unicast service in LTE.  

As a central logical function, the CMF entity may be co-located in AGW, or master eNodeB, or as a separate node. Since the functions of CMF are all related to the RRM functions for multi-cell transmission of MBMS service, from the function split point of view, we don’t propose to locate the function entity in AGW. If the CMF co-located in master eNodeB, the existing S1/X2 interface may be utilized fully. If the CMF existed as a separate node, it is considered that the open logical interfaces between AGW and CMF and between CMF and eNodeBs need to be defined. 

3. Conclusions

Based on the discussion above, it is proposed to define a central function entity to support multi-cell transmissions for MBMS service within SFN area. The main function of the central function entity is radio resource management.
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