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1 Introduction
The issues with MBMS and Relay nodes have been discussed in the past meetings. At the last meeting [1] it was decided that:

	Agreements:

1) We will not support MBMS on RN in Release-10

Will study if we have to take any action for interference avoidance.



The remaining issue is thus if any interference avoidance support needs to be incorporated in the RAN2 specifications. Since there is no MBMS transmission in the RN cell and the Rel-10 RN solution is primarily for coverage extension, there will still be a coverage hole for MBMS. It has been suggested to include possibilities to do some kind of blanking of subframes in the RN cell but also possibly to submit MBMS-related information in order to provide improved MBMS reception possibilities for those UEs that are receiving MBMS from other eNBs than the RN, see [2]. This paper discusses the possibilities. 
Section 2 recaps the problem statement and provides an analysis of the situation including possible gains and consequences as well as makes a suggestion on way forward. Section 3 concludes the discussion and summarises the proposal.

2 Problem statement and solutions
In [2] different aspects related to MBMS and not having RNs included in the MBSFN service area are discussed and as stated the primary target for RN is coverage extension. This use case means that the coverage is poor or non-existent in a particular area for a given minimum service/throughput level. Figure 1 below (based on Figure 3 in [2]) shows a general overview of the involved entities in the coverage extension problem.
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The interference issue with MBMS is that the physical layer subframes transmitted from an eNB taking part in the MBSFN service area could also be used by the relay node in the same “coverage area” but with different data transmitted. This could result in too high interference to UEs listening to the MBMS service in the RN
 cells and/or UEs that are connected to another eNB. The interference scenario will exist also without MBSFN transmission since reuse of subframes is an integral part of the relay concept (when reusing same carrier frequency in RN and DeNBs) since there is no fast DL power control. This means that the extra interference case to consider here is the interference from RN’s downlink transmission to a UE wanting to receive MBMS service when using MBSFN reception. In LTE there is no specific cell reselection parameter for MBMS so normal cell reselection will apply. This means that a UE will connect to the RN cell whenever it becomes the best cell according to the normal cell (re-)selection criteria. Hence when a UE switches over to an RN cell it will eventually, or immediately depending on implementation, lose the MBMS service. Thus, it cannot be generally assumed that it can continue listening to MBSFN while having strong enough signal as it depends on UE implementation and knowledge about where to find MBSFN transmission. The planning of the MBSFN area and related performance requirements, and selection of transport format, relies on macro diversity at (or close to) cell edges and thus making it possible to use higher SINR transport blocks than what unicast services may use. This means that where there are coverage problems typically the MBSFN service will be lost before a unicast service as in the end only one eNB would typically be left being possible to receiving data from, and thus the necessary macro diversity combining gain would already have been lost. So adding an RN in this case may not influence nor degrade the MBSFN service area any further. However, this also depends on what level is used for cell reselection since the value would influence how much interference would be seen by the MBSFN receiver. It is possible to select this value at deployment such that it would have no effect on MBSFN also in a case of having the macro diversity gain. 
It should also be noted that there is at least one simple way to avoid interference between MBSFN transmission and RN transmission and this is by assigning different frequency carriers to MBSFN and RN’s Uu.
Considering the analysis above there is no evident gain of requiring an RN in a Rel-10 time frame used for coverage extension to do interference avoidance for MBMS when same frequency layer is used by the means of e.g. blanking frames used for MBSFN when MBMS is not supported in the RN. So if MBMS is not supported for RNs then it is suggested that: 
Proposal: No need to support MBMS interference avoidance techniques in RN in Rel-10 when MBMS is not supported in RN.
If this is not acceptable then there is a need to support MBMS for RNs. The issues described in [2] for providing MBMS in the RN can be solved by configuration and O&M and as it seems do not need further standardisation, except to add proxying functionality for the interfaces M1 and M2 to the DeNB [3].
3 Conclusion

The basic assumption in this paper has been that in a Rel-10 time frame RNs are used for coverage extensions and if MBMS will not be supported the conclusion from the analysis indicates that there is no need to add any special functionality to support interference avoidance for MBSFN transmission from other eNBs because there is no or little gain in coverage of MBMS in the RN coverage area. If RNs are to be included in the coverage of an MBSFN area then further analysis is needed how this could be solved in different use cases/deployment scenarios but then an RN should take part in the MBSFN area. Note that there are already existing ways to avoid problems like frequency planning of MBSFN and RN frequencies. So the proposal is: 
PROPOSAL: No need to support MBMS interference avoidance techniques in RN in Rel-10 when MBMS is not supported in RN. 
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� It is not necessary that the DeNB cell of the RN needs to take part of the MBSFN transmission, i.e. if multiple frequency layers exist an RN can be attached over Un to a DeNB on frequency f1 but transmit on f2 to its UEs which is used by an overlapping eNB for MBSFN transmission.
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