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1 Introduction
It was decided to capture MBMS synchronization requirements as requirements on eNB-eNB synchronization [1].  In this tdoc we forward some observations.
2 Discussion
MBSFN relies on synchronized transmission of frames from several eNB in an MBSFN area. The canonical example with two eNB is shown below:
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Figure 1: MBSFN dimensioning case
The MBSFN case is the dimensioning case. The requirement dimensioning relation can be described as follows:

Where:
a) TBS is the network eNB synchronization uncertainty, R is the cell radius, c is the speed of light, TChannel  is the radio channel excess delay and TCP is the Channel Prefix. 

b) The differences in signal arrival time at the UE between the sites contributing to MBSFN cells  adds 10 µs per 3 km.

c) TChannel  is 5 µs for ETU. Note that this is the highest excess delay of the standardized channels in TS 36.104. One could trade a smaller TChannel, i.e. < 5 µs and accept some interference from signal reflections outside the CP, but then the C/I of the UE will degrade quickly. TChannel  of 5 µs for ETU is used in this contribution.

d) TCP is 512 Ts ≈ 16.7 µs
One can collude from the above that:
Observation 1: If the differences in signal arrival time at the UE between the sites contributing to MBSFN coverage area (i.e. have overlapping coverage) is small the eNB-eNB synchronization requirements  can be less strict. A typical case is when the cells are smaller.
Observation 2: If the differences in signal arrival time at the UE between the sites contributing to MBSFN coverage area (i.e. have overlapping coverage) is bigger the eNB-eNB synchronization requirements  has to be stricter. A typical case is when the cells are bigger.
Observation 3: If cells do not overlap then the eNB-eNB synchronization or if the cells are small or big does not matter. The lack of overlap could be due to structures, buildings or other obstacles, or simply due to the site is far away or have low power.
Theoretically – without considering sync accuracy – with extended CP you get interference if the delta between the distances to contributing MBSFN cells are larger than 5 km. In larger MBSFNs you therefor need to control coverage / link budget in a similar way as for unicast to avoid interference between remote sites part of the same MBSFN.
A relation for the between the maximum difference in signal arrival time, at the UE, between sites contributing to MBSFN coverage,  in kilometres (km) and  in microseconds (µs) becomes (if we ignore radio channel excess delay):
 km
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3 Conclusion	
Observation 1: If the differences in signal arrival time at the UE between the sites contributing to MBSFN coverage area (i.e. have overlapping coverage) is small the eNB-eNB synchronization requirements  can be less strict. A typical case is when the cells are smaller.
Observation 2: If the differences in signal arrival time at the UE between the sites contributing to MBSFN coverage area (i.e. have overlapping coverage) is bigger the eNB-eNB synchronization requirements  has to be stricter. A typical case is when the cells are bigger.
Observation 3: If cells do not overlap then the eNB-eNB synchronization or if the cells are small or big does not matter. The lack of overlap could be due to structures, buildings or other obstacles, or simply due to the site is far away or have low power.
Theoretically – without considering sync accuracy – with extended CP you get interference if the delta between the distances to contributing MBSFN cells are larger than 5 km. In larger MBSFNs you therefor need to control coverage / link budget in a similar way as for unicast to avoid interference between remote sites part of the same MBSFN.
A relation for the between the maximum difference in signal arrival time, at the UE, between sites contributing to MBSFN coverage,  in kilometres (km) and  in microseconds (µs) becomes (if we ignore radio channel excess delay):
 km
This becomes a requirement for  as a function of , for sites sites contributing to MBSFN coverage.
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