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Discussion and decision
1. Introduction

The eMBMS assumes time synchronization between eNBs in a MBSFN area in order to synchronize the MCCH transmission. This requires synchronization of the system frame number (SFN), as well as synchronization of the frame and subframe boundaries. 
However it is not clearly specified how eNBs can synchronize the SFN with each other. 
2. Discussion
2.1 Timing alignment requirement for eMBNS
As part of eMBMS, a synchronization function is specified:

From 36.440 [1]:

5.3
Content synchronization function
The packets delivered over M1 interface will be synchronously transmitted by eNBs. To support the inter-eNB content synchronization, SYNC protocol layer is defined between BM-SC to eNB, which is used to carry additional information that enable eNBs to identify the timing for radio frame transmission and detect packet loss. Every packet in M1 contains the SYNC protocol information which is encapsulated at BM-SC.
6.4
MBMS Scheduling Information transfer function
This function provides multiplexing information if more than one MBMS service is active. The MCE allocates the amount of resources to multiplexed services, using service related information. The eNBs accept the MBMS Scheduling information to synchronize the MCCH transmission in the MBSFN area.
6.5        MBMS signalling synchronization over M2 

The M2 interface shall support timing and synchronization management functions. MCE transmits the control information to eNBs through M2 interface. Synchronization function guarantees the corresponding MCCH to be transmitted at all eNBs simultaneously.
This function assumes that the eNBs share a common timing alignment. However, if eNBs are deriving time from GNSS, then timing alignment of frame boundaries and SFN is not guaranteed unless there is a common method at all eNBs to map the universal time to frame boundaries and SFN.
2.2 Mapping of universal time to system frame number 

When the eNBs use GNSS for the time synchronization, the simplest way to guarantee a common timing alignment (i.e. synchronization of SFN) is mapping a universal time to a frame number by specifying a “start system time” where the radio frame with system frame number zero begins transmission. For example, this time can be selected to be January 6, 1980 00:00:00 UTC.

With such an agreed start time, multiple eNBs in a same MBSFN area that have access to the same universal time will be able to align their transmissions.

Proposal 1: Send an LS to RAN2 to ask provision of a method for synchronization of frame boundaries and system frame nunber between eNBs, when the eNBs support eMBMS and have access to a universal time.
3. Conclusion

This document discussed the issue of the frame boundaries and system frame number synchronization among eNBs in the same MBSFN area. One simple method to achieve this is to map a universal time available at an eNB to a system frame number by specifying a common universal start time for frame number zero.
Proposal 1: Send an LS to RAN2 to ask provision of a method for synchronization of frame boundaries and system frame nunber between eNBs, when the eNBs support eMBMS and have access to a universal time.
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