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1. Introduction
L1 timing synchronization between eNBs is required to realize high cell-edge bitrate and capacity in eMBMS. The GPS and IEEE1588 are known as potential options for synchronization scheme that can provide absolute clock. This document proposes a simple content scheduling scheme based on absolute time stamp on BM-SC.
2. Discussion
2.1 Background
The size of MBMS service area is assumed to be different depending on the service, it may vary from nation wide area to single cell area. In principle the nation wide area MBMS service will need contents synchronization in all eNB. In case of big operators who will have quite a lot number of eNBs, more than one aGW (even if MBMS specific aGW) will be needed to accommodate all eNBs. In this case a content synchronization over plural aGWs is required to enable nation wide MBMS service. Otherwise, UE which located in the border area between aGW cannot receive the MBMS service.
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Fig.1 Image of MBMS contents synchronization
It can be said that BM-SC is more appropriate node to arrange exact timing than aGW (even if MBMS specific aGW) since there will be only one BM-SC for one MBMS service. The clock synchronization function like GPS or IEEE1588 is essential in eNB from MBMS physical layer performance aspect. Therefore BM-SCs can control exact transmission timing in each eNodeB provided that BM-SCs and eNBs obtain the same clock.
2.2 Content synchronisation by absolute time stamp in BM-SC 
The contents synchronization by absolute time stamp in BM-SC is done by following principle:

1. BM-SCs have the absolute time as eNBs have by clock synchronization function like GPS or IEEE1588. See fig.2
2. BM-SCs add the absolute time stamp which indicates air transmission timing in eNB to each MBMS data packet.

The following are FFS.

- How to decide transmission timing between MBMS services (dynamic or pre-configured)

- How to indicate the transmission timing  
3. BM-SCs send MBMS data packets before the air transmission timing. Maximum S1 transmission delay will be considered in deciding when MBMS data packets should be sent from BM-SC.
4. MBMS data packets are distributed appropriately on routers according to IP multi-cast tree

5. aGWs just relay PDCP processed MBMS data packets to S1 interface. No timing handling is needed in aGW.
6. eNBs store PDCP processed MBMS data packets and transmit them into the air according to the indicated time stamp. eNBs send MBMS data packets with higher priority than uni-cast data to enable the transmission according to the indicated timing.
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Fig.2 Image of absolute time synchronization between BM-SC and eNBs
3. Conclusion

In LTE MBMS physical layer aspect, L1 transmission synchronization is essential. To support nation wide MBMS service which is covered by more than one aGW, it makes sense to have the same absolute clock in BM-SC and indicate transmission time to all eNB.
One advantage of this principle is no additional timing handling function in aGW therefore aGW can be common for uni-cast and MBMS service. This principle will contribute to simplify LTE architecture and to reduce deployment cost. 
It is proposed to agree the principle on 2.2 as one potent option for SFN operation and reflect it in appropriate section in R3 TR.
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