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1. Introduction
In this contribution, we review the open issue whether P2P transmission should be allowed for LTE MBMS in addition to P2M transmission. There has been already some discussions in previous RAN2 meeting and this contribution is intended to show comparison of P2P and P2M transmission based on some interesting scenarios.
2. Discussion

The first set of scenarios we would like to examine is the single cell transmission case which are illustrated in the following figure 1. In this set of scenario, we could divide into 3 detail scenarios based on the number of MBMS users in the cell. First scenario which is most interesting one is when there is only one MBMS user in the cell so that it could be possible that P2P transmission would allow more radio efficient transmission than P2M due to link adaptation and HARQ transmission. However we wonder whether UE would be always in active state when receiving MBMS service. From requirement point of view, MBMS transmission should be also possible for Idle mode UE from battery consumption point of view, hence it wouldn’t be simple to say P2P is always beneficial for one UE case. 
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Figure 1. Single cell transmission
Then the rest of two scenarios in figure 1, it would be more obvious that P2M transmission would be more beneficial as it was for WCDMA case. The question here is whether P2P transmission would help radio efficiency even for very few MBMS UE cases or not. Unlike WCDMA, OFDM downlink provides the orthogonal channel structure and P2P transmission requires multiple of radio resource blocks compared to the single radio resource block of P2M transmission. Hence, the comparison of number of resource block used would always show the demerits against P2P transmission. It could be argue that the total used transmission power could be lower for P2P transmission case than P2M transmission, however that would be dependent on the MBMS UE geometry and UE RRC state etc. In order words, the network has to place significant efforts (optimizing each P2P transmission) in order to earn the power saving merits of P2P transmission. 

Next, we consider the multi-cell transmission scenarios as shown in the following figure 2. Two scenarios have been illustrated, P2P and P2M transmission in two cells with one MBMS UE and a uni-cast UE in a cell. Since each node B knows there is only one UE in its controlling cell, each node B may choose P2P transmission which then results in performance loss for cell edge UE and interference from neighbouring uni-cast users. On the other hand, if each node B knows (or a central MBMS scheduler knows the presence of MBMS UE for both cells) the existence of neighbouring MBMS user, it is clear that P2M transmission would be more beneficial even one UE per cell case. This benefits are originating from two facts, the radio level combining by having longer cyclic prefix and the avoidance of interference from neighbouring uni-cast transmission.
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Figure 2: Multi-cell transmission (one UE per cell scenario)
3. Conclusion

In this contributions, we have examined both single-cell and multi-cell transmission scenarios in order to find whether there is any scenario showing a clear benefit of P2P over P2M transmission of LTE MBMS. Based on our current examination, we could not find a single significant scenario showing a need for P2P transmission at the moment. Hence NEC would like to propose RAN2 to adopt
· Only P2M transmission is supported in LTE MBMS as a base line and study further whether there is significant gain of P2P transmission  
