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1. Introduction

In RAN#72 meeting, it is concluded in meeting report [1] that RAN4 shall discuss the inter-cell synchronisation for MBMS. In this contribution, we will provide a method of defining cell synchronization accuracy requirement for MBMS.

2. Discussion
Cell synchronization accuracy is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas. Figure 1 gives a diagram of transmitting timing in subframe for two cells that have a timing error of Terror.
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Figure 1 Cell synchronization error diagram
From UE receiver’s perspective, time alignment error (TAE) between the two cells is described as:
TAE = Terror + TProp_Offset
Where, TProp_Offset represents maximum difference in time between signals from surrounding cells.
In E-UTRAN, MBSFN subframes are used for MBMS services transmission. The CP length of MBSFN subframe is 512Ts = 16.67us. For MBSFN, the cells that are conveying MBMS services should be synchronized so that UE can combine signals from surrounding cells and improve service quality. Generally, the MBSFN signals from different cells are considered as synchronized when the time alignment error is no longer than a CP length which can be expressed as follow.

Terror + TProp_Offset < 16.67us
Then, the cell synchronization error (Terror) is determined by TPropOffset
Terror < 16.67 –TPropOffset
Experiences in UTRA MBMS show that signals falls below the strongest one within 20dB have contributions for the UE SNR. Considering the propagation model for Rural Macro (RMa) area in TR36.814, this corresponds to a distance ratio of 3.3.
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Assuming the applicable cell radius is 1.5km for MBSFN areas over the same carrier, this corresponding to a distance of 1.5*(3.3 - 1) =3.45km, and then TPropOffset is 11.5us. Therefore, Terror should be below 5us. Terror becomes more stringent with the increase in cell radius. 
From the above analysis, it is seen that the cell synchronization error is affected by cell radius for MBSFN application. It is proposed that the cell synchronization requirement related to cell radius shall be defined for MBMS services, e.g. the 3us synchronization requirement be used for relative larger cells.
3. Conclusions

In this paper, we discussed a methodology of defining cell synchronization requirements for MBMS. It is proposed that the requirement of cell synchronization accuracy related to cell radius shall be defined for MBMS services
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