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1. Introduction

In the last SA2 meeting, MBMS architecture was discussed and the agreements have been captured in [1]. In this contribution, we focus on the issue of separating the MBMS GW in to CP and UP. We provide arguments in favor of splitting the MBMS GW and having a reference point between the CP and UP. 
2. Benefits of CP/UP separation
The currently agreed MBMS architecture in SA2 is shown in Figure 1.
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Figure 1: Currently agreed MBMS architecture
The MBMS-CP is mainly involved in the session control signaling for MBMS bearers. The MBMS-UP is responsible for adding synchronization information (e.g., timestamps) to achieve content synchronization for SFN services and for distribution of data using IP multicast to the eNBs. 

It can be observed that none of the functions provided by the MBMS-UP is actually required for single-cell MBMS transmission. For single cell transmission, the SGi interface from the eBM-SC can terminate directly at the eNBs because SGi is a multicast interface anyway and hence will not cause any “fanout” problem at the eBM-SC. The data packets can be directly multicast from the eBM-SC to the interested eNBs. Content synchronization is not required for single-cell mode and hence the addition of synchronization information such as timestamps by a centralized MBMS-UP is not necessary for such services. Similarly, the need for header compression for MBMS services is still FFS. Even if header compression is required, the ROHC functionality present at the eNB for unicast services can be used for single-cell MBMS services. Therefore, in scenarios where only single-cell MBMS services are envisaged, it is beneficial not to force the operator to deploy MBMS-UP as this will lead to unnecessary additional costs. For such single-cell only deployments, the MBMS-UP can be thought of as being co-located at the eNB. 
The MBMS-CP, however, needs to be a centralized entity. Co-locating the MBMS-CP with the eNBs for single-cell transmissions may cause a “fanout” problem at the eBM-SC because SGmb is not a multicast interface and hence the eBM-SC will have to support several SGmb interfaces to connect to all the appropriate eNBs. As a result, it is useful to have a centralized MBMS-CP even for single-cell MBMS services. The need for a centralized MBMS-CP for both single-cell and SFN services, and the requirement of a centralized MBMS-UP only for SFN services automatically implies that the MBMS-GW must be separated in to CP and UP.
Similar arguments as above apply to the co-location of the Multicast Coordination Entity (MCE) in the EUTRAN and the MBMS-CP. Because MCE is required only for SFN services, we should allow a deployment scenario that has only single-cell MBMS services and hence no MCE. Therefore, the MBMS-CP should be defined as a separate entity and must not be assumed to be co-located with either MCE or MBMS-UP. Our view of the single-cell MBMS architecture is shown in Figure 2. Figure 3 shows the corresponding message flows for single-cell operation. 
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Figure 2: Single-cell MBMS architecture
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Figure 3: Sample message flows for single-cell MBMS without the involvement of MBMS-UP and MCE

3. Conclusions
Based on the above discussion, we propose that RAN3 agree with splitting the MBMS-GW in to MBMS-CP and MBMS-UP with a reference point between them. We also propose that RAN3 communicate this preference to SA2.
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