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1 Introduction

In RAN2#54 meeting, impact of overlapping SFN area and location of MBMS coordinating function such as resource block assignments across MBMS services [1] were discussed, and they are still FFS whether SFN areas are overlapped or not, and the function is in eNB or above eNB. RAN2 confirmed that RAN3 should make a decision on whether the function is in eNB or above eNB. Also in RAN3#53 meeting, where to locate eMBMS functions, e.g. content synchronization and resource allocation, was discussed, and it is FFS. In this document, we discuss overlapping SFN area, location of MBMS coordinating function and handling of non-SFN services.
2 Discussion
2.1 Assumption on overlapping SFN area

As shown in [1], in case where it does not make SFN areas overlap, there is an advantage that the coordinating function of different MBMS services can be distributed in different entities of the SFN area and assignment of a resource block can carry out flexibly. In addition, considering earlier eMBMS deployment scenario, services may be provided separately in different area. Hence, it makes sense that SFN areas are not overlapped.
However, it was confirmed that there was a clear request to optimize usage of air interface resources in the last RAN3 meeting. If we assume dynamic SFN, SFN area might be overlapped according to the distribution of joined UEs and their mobility. In addition, each SFN area may have to be overlapped as eMBMS spreads completely and each service area spreads later. Therefore in this contribution, we assume that SFN areas may be overlapped.
2.2 Location of MBMS coordinating function
In case SFN areas are overlapped, in order not to allocate the same resource block to different service, it is necessary for MBMS coordinating function to negotiate with each other. In addition, such signaling increases as the number of the SFN area which overlaps increases. To avoid the complexity above, the MBMS coordinating function should be centralized and all SFN services should be provided via the entity which has the MBMS coordinating function.
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Figure 1 eMBMS architecture for SFN operation
Figure 1 shows each possible eMBMS architecture for SFN operation scenario, depending on the different location of MBMS coordinating function. Alt. 1 is the case the MBMS coordinating function is in eNB and alt. 2 is in above eNB.

The advantages of alt. 1 are it is much aligned with current RAN/CN functional split, and interface specific for MBMS coordinating function could be integrated with S1 and X2 interface. However, network resources consumption over X2 interface seems to be avoided as much as possible and it could be expected that transport delay in alt. 1 is larger than in alt. 2 since MBMS data may traverse a last mile link twice. In addition, from the discussion in section 2.1, it may not be realistic from a viewpoint of processing load of eNB to allocate the MBMS coordination function only to one eNB since the fundamental function for unicast service is also allocated to the eNB. On the other hand, it is possible for alt. 2 to avoid the issues, i.e. network resource consumption, transport delay and increased processing load of a specific eNB, in alt. 1. In alt. 2, either RAN or CN in which the MBMS coordinating function is located needs to be addressed further.
Conclusion: We propose that the MBMS coordinating function should be centralized and all SFN services should be provided via the entity which has the MBMS coordinating function, and that the coordinating function should be in above eNB.
2.3 Handling of non-SFN services
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Figure 2 Possible eMBMS architecture
Figure 2 shows each possible eMBMS architecture, depending on the different handling of non-SFN service. Alt. 1-1 and 1-2 are the case both SFN and non-SFN services are distributed via MBMS coordination entity. The difference between alt. 1-1 and 1-2 is whether MBMS bearer between BM-SC and MBMS coordinating entity is established directly or via UPE. Alt. 2 is the case only SFN services are distributed via MBMS coordinating entity and non-SFN services are distributed via UPEs.
Alt. 1) MBMS coordinating entity will distribute also non-SFN MBMS services
It is considered that alt. 1 has an advantage from simple operation point of view. Because MBMS bearers will be established only between the coordinating entity and eNBs, MME and BM-SC (alt. 1-1) or UPE (alt. 1-2) only contact with the coordinating entity even if both SFN and non-SFN services are established simultaneously. In addition, if content synchronization is necessary to some extent to support UE mobility even for non-SFN services, this alternative might apply well.
However, processing load of MBMS coordinating entity is concerned if the number of non-SFN services to be treated in the future increases. In addition, since the MBMS coordinating entity could be single point of failure, some means like RFC 2338 (Virtual Router Redundancy Protocol) need to be applied. Moreover, since the deployment scenario of non-SFN service may be assumed to be local area service rather than wide area service, e.g. Mobile TV, it is questionable whether the MBMS coordinating entity handling such a wide area service should also distribute non-SFN services.
Alt. 2) non-SFN MBMS services will be distributed via UPEs
It is considered that alt. 2 has an advantage from network load balancing point of view. I.e., it allows selecting the UPE which distributes the service per non-SFN service. In addition, if different UPE is chosen as different service, single point of failure could be avoided for non-SFN services.
However, the entity which distributes non-SFN service may need additionally some content synchronization mechanism to meet the requirements for non-SFN services. In addition, MME and BM-SC need to distinguish between SFN and non-SFN services to contact with appropriate entity, i.e. MBMS coordinating entity or UPE.
From the comparison above, each alternative has its pros and cons. At this point of time, we believe the alt. 1 is more preferable than alt. 2 at earlier deployment scenarios since;

· If content synchronization is necessary to some extent to support UE mobility even for non-SFN services, alt. 1 might apply well.
· In addition, processing load of MBMS coordinating entity might not be so high.
· Some means to avoid single point of failure for SFN services are necessary anyway.
With alt. 1-1 and 1-2, it is FFS which alternative is more preferable since functionalities of MME and UPE, respectively, are not clear yet.
Conclusion: If content synchronization is necessary, to some extent, even for non-SFN services, we propose that the MBMS coordinating entity will distribute also non-SFN services. Necessity of content synchronization for non-SFN service, its requirements and solution should be further investigated.
3 Conclusions

In this contribution, we discussed overlapping SFN area, location of MBMS coordinating function and handling of non-SFN services. Proposals are summarized as follows:

· MBMS coordinating function should be centralized and all SFN services should be provided via the entity which has the MBMS coordinating function,
· MBMS coordinating function should be in above eNB, and
· If content synchronization is necessary, to some extent, even for non-SFN services, MBMS coordinating entity will distribute also non-SFN services.
We would like to propose that section 2 in this contribution is included in the appropriate part of R3.018, and that conclusions enumerated in sections 2 are included in the agreed section of R3.018 if RAN3 agree them.
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