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1   Introduction
In a LTE network, cells can be synchronized or non-synchronized with each other. However, for MBMS operation, frame timing is required to be aligned and same SFN is transmitted for all eNBs that perform the same MBMS transmission. Because RN has two radio interfaces, an issue was raised that whether Uu and Un of RN are always SFN synchronized or not. In this contribution, we focus on how RN performs SFN synchronization between Uu and Un interfaces assuming the SFN synchronization on Uu and Un of RN is required, and what the benefit and the complexity are if SFN on Uu and Un of RN are not synchronized. In this contribution, an example of benefits and its associating complexity are described for the scenario where Uu and Un of RN are not SFN synchronized. We conclude that if SFN of Uu and Un of RN are not always synchronized, a SFN re-synchronziation mechanism at RN is required, which needs further study.
2   Discussion
In [1], a problem is pointed out that if Uu and Un are not SFN synchronized, there may be some interference in RN. Because Uu interface is controlled by RN, this problem could be avoided if RN can schedule its Uu interface to have no transmission at the same timing of MBSFN subframe on Un interface. When RN powers on, it can get the SFN of Un interface from DeNB. Consequently Uu interface of RN is turned on and the generation of SFN for Uu is started. Therefore, RN can perform SFN synchronization between Un and Uu autonomously. 
2.1 When the SFN synchronization on Uu and Un interface of RN is required
As shown in Fig. 1, frame timing of Un is assumed to be not aligned with that of Uu. In order to avoid interference, RN can remap the MBSFN subframe to another subframe as shown in Fig. 1. However, if MBSFN pattern is 40ms, four consecutive radio frames should be allocated with a MBSFN subframe at same subframe position. In this case, interfernce may not be avoided when subframe used for MBSFN transmission is changed (i.e. SFN 4 on Un). Therefore, if 40ms MBSFN subframe pattern is used, Un and Uu are required to be SFN synchronized and have synchronised radio frame timing. Whether 40ms MBSFN pattern is mandatory for RN is FFS.
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Figure 1. Example for using 40ms MBSFN pattern on Un.
2.2 Benefit of not SFN synchronizing on Uu and Un of RN
   According to [2], all eNBs in a given MBSFN Synchronization Area have synchronised radio frame timing such that the radio frames are transmitted at the same time and have the same SFN. In Fig. 2, there are two different MBSFN synchronization areas:  MBSFN Synchronization Area 1 and MBSFN Synchronization Area 2. RN could be configured to either in MBSFN Synchronization Area 1 or MBSFN Synchronization Area 2. If RN is in MBSFN Synchronization Area 1, it can provide MBMS service to UE1. In this case, Uu and Un of RN are SFN synchronized and have same radio frame timing. On the other hand, if RN is in MBSFN Synchronization Area 2, it can provide MBMS service to UE2. In this case, RN has the same SFN with eNB2 and eNB3. Therefore, if Uu and Un of RN is not required to be always SFN synchronized, there is more flexibility in MBMS configurations involving RN. However, if RN changes its SFN synchronization or radio frame timing on Uu interface after being operational, it is required for attached UEs to re-synchronize with RN. As a consequence, a re-synchronization mechanism is required for RN to modify frame timing of served UEs. Because extra effort is required for the resynchronization mechanism, the complexity is higher for allowing SFN synchronization status change between Uu and Un of RN. However, the complexity of re-synchronization mechanism needs further study.
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Figure. 2. Example for that Uu and Un of RN are not SFN synchronized.
3   Conclusion

In this contribution, SFN synchronization on Uu and Un of RN is discussed. If MBSFN pattern is 40ms, Uu and Un of RN are required to be SFN synchronized. However, if Uu and Un of RN are allowed to be not always SFN synchronized; flexibility and benefit can be provided as shown in this contribution. Therefore, we have following proposal:

Proposal : If SFN of Uu and Un of RN are not always synchronized, a SFN re-synchronziation mechanism at RN is required, which needs further study.
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