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1 Introduction
In 3GPP TSG RAN#72 it was agreed that [1]: RAN4 is tasked to discuss the inter-cell synchronization for MBMS/eMBMS under TEI for REL-14. In this contribution we discuss the dimensioning equation for synchronization requirements.
2 Discussion
2.1 MBMS/eMBMS
There are several use cases for MBMS and eMBMS, but MBSFN is the dimensioning case. 

2.2 MBSFN synchronization
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 Cell radius difference  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
If we enter the known constraints we get: 

Where  is in kilometers.
This means that the Maximum Received Timing Difference at the UE is 11.7 µs and that the sum of BS timing accuracy and absolute propagation time differences has to be less than that. It is possible to trade BS timing accuracy and Cell size since a smaller Cell size will lower absolute propagation time differences
This is similar to the case for synchronized mode of dual connectivity and can be expressed in the same language:
TCPSA+TRPTD ≤ MRTD at the UE
Where:
TCPSA is the sum of absolute timing accuracy values declared by the manufacturer(s).
TRPTD is the maximum absolute pairwise propagation time difference between the eNB, which serve the same UE.
MRTD is the Maximum Received Timing Difference at the UE. MRTD is equal to 11.7 µs.
[bookmark: _GoBack]The other option is to state requirements on its own, but we think a discussion of MBSFN synchronization cannot be based on the base station synchronization alone. The cell sizes and even the radio channel contribute significant amounts to the total delay budget. The total budget approach works well in Dual Connectivity and will work the same way here. One aspect which merits further discussion is the amount of excess delay of the radio channel to use.
3 Conclusion	
The MBSFN case is the dimensioning case. It is possible to trade BS timing accuracy and Cell size since a smaller Cell size will lower absolute propagation time differences.
This is similar to the case for synchronized mode of dual connectivity and can be expressed in the same language:
TCPSA+TRPTD ≤ MRTD at the UE
Where:
TCPSA is the sum of absolute timing accuracy values declared by the manufacturer(s).
TRPTD is the maximum absolute pairwise propagation time difference between the eNB, which serve the same UE.
MRTD is the Maximum Received Timing Difference at the UE. MRTD is equal to 11.7 µs.
A discussion of MBMS/eMBMS/MBSFN synchronization cannot be based on the base station synchronization alone. The cell sizes and even the radio channel contribute significant amounts to the total delay budget.
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