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1 Introduction
In RAN2#71, it was decided that supporting MBMS over relays within the Rel-10 timeframe would be too much work. In this contribution, we try to analyze the issues involved in supporting MBMS over relays and better understand the amount of work involved for a possible solution within Rel-10 timeframe.
2 Discussion
In E-UTRAN, MBMS service can be provided with MBSFN mode over a frequency layer shared with non-MBMS services. In RAN2#71, it was decided that supporting MBMS over relays within the Rel-10 timeframe would be too much work. In this contribution, we try to analyze the issues involved in supporting MBMS over relays and the associated complexities.
The critical issues when considering MBMS support over RN will be on how to extend the SYNC protocol that works between the BM-SC and the eNBs and support the counting procedure over the RNs. SYNC is needed as an MBSFN area consists of a group of cells, which are co-ordinated to achieve synchronized MBSFN Transmission. In order to consider SYNC over RNs, there are primarily two approaches:
1. Assume that the RNs are part of an MBSFN area that also includes eNBs and DeNBs
2. Assume that the RNs are part of a separate MBSFN area and the DeNB under which the RNs are attached is assumed to achieve SYNC.

The rest of the discussion paper highlights the issues involved in being able to support MBMS over RNs within REL-10 timeframe. 
2.1 Architectural considerations
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Figure 1. Supporting MBMS over RN
Referring to figure 1, the content synchronization should be guaranteed not only from BM-SC to DeNB, but also from BM-SC to RN. What is needed is support for M1 and M2 over Un with the DeNB proxying these interfaces. Figure 2 shows an architecture supporting SYNC protocol between the DeNB and the RNs with an entity such as the proxy MBMS GW proxying M1 and M2 interfaces over Un. The DeNB can ensure SYNC across RNs for example by defined all RNs as a new MBSFN area, in this case the SYNC issue can be exclusively handled at the DeNB level itself. With the proxying of M1 and M2 interfaces over Un, the MCE may need to use a somewhat longer lead time/delay tolerance for MCCH information provided to the eNB’s which could be handled through OAM configuration. Even the MBMS-GW needs to provide the information to eNB’s with a somewhat larger delay tolerance.
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Figure 2. Supporting MBMS over RN
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Figure 3. MBMS session initiation by the MME

Proxying of M1 and M2 interfaces over Un should also take care of Counting over RNs, when the RNs are part of the same MBSFN area as the DeNB. When the RNs are part of a separate MBSFN area, the proxy MBMS GW (or a proxy MCE) can initiate counting. 
2.2 Implication of not supporting MBMS over RNs
If the MBMS service transmission is not supported at RN and the corresponding subframe is used to send unicast service by RN, there might be interference issue between MBMS service from DeNB and unicast service from RN as discussed in [1]. With the RN not supporting MBMS, the interference issue should still be taken into account. Several choices were listed in [1] on how to overcome this issue. Ex: RN could set the corresponding MBMS related MBSFN subframes of DeNB to MBSFN subframes; Furthermore, necessary BCCH (and MCCH) information may be transmitted to MBMS capable UE by RN if it has been obtained from DeNB. In this case, the necessary information, e.g. MBMS related BCCH information, should be obtained from DeNB. Then RN could forward this information towards UE. 
Other options were indicated in [1] but to the sourcing company it looks like instead of evaluating options for mitigating interference due to non support of MBMS, it would be better to support MBMS over RNs. 

3 Conclusion
In this contribution we have analyzed on how to support MBMS over RNs through a simple proxying mechanism. We conclude that with some relatively non complex architectural considerations, we can support MBMS in Rel-10 time frame.
Proposal 1: Send an LS to RAN3 indicating the RAN2 understanding and ask if it would be possible for RAN 3 to support MBMS over RNs.  
Proposal 2: Whether or not other additional information, e.g. MBMS related BCCH and MCCH information needs to be transferred to RN should be discussed and decided in RAN2.
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