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1 Introduction
RAN4 is tasked by RAN#72 to discuss the eNB synchronization for eMBMS. In RAN4#80, it was agreed that 

· RAN4 needs to define the synchronization requirements for MBMS. Two principles should be discussed:

· Option 1 principle: Define the inter-cell synchronization requirements, for eNB.

· Option 2 principle: define the total timing delay budget and then eNB synchronization performance can be declared.

In RAN4#80bis, it was further agreed that option 1 is adopted. A proposal, based on analysis in [1], to define the eNB synchronization accuracy as 11us, was discussed in RAN4#81 but no agreement was reached.  
In this paper, we will address some additional consideration points on the eMBMS synchronization requirements.
2 Discussion
For eMBMS, UE will combine the received signals from multiple cell sites. The main boundary in eNB synchronization is that the signals should arrive at the UE with timing spread smaller than the CP length, as otherwise the signal will interfere instead of contributing to the reception. 
The CP length is thus a very important factor in the dimensioning. All the analysis so far are assuming 16.67us CP length. Although it is a typical configuration and we are also fine to define requirement based on it, it should be noted that there are other CP lengths available for eMBMS. Therefore, to be precise, when the eNB synchronization requirement is defined, the assumption on the CP length should be made clear and captured in the specification. 
Proposal 1: Assumption on CP length should be specified when eNB synchronization requirement for eMBMS is defined.
The analysis in [1] assumes that UE starts eMBMS reception window at the very end of the CP according to the timing in its serving cell. Although this is a reasonable assumption, the UE behavior is not specified, so there are other possible UE implementations as long as UE could meet the demod requirements. For example, UE may choose to align start of the reception window anywhere between the middle and the end of the CP, giving different weight to signal received from far-away cells. It would make eNB synchronization accuracy more critical if UE starts the caption window earlier, so eNB synchronization requirement for eMBMS should leave some margin for possible different UE implementations.

Proposal 2: eNB synchronization requirement for eMBMS should leave some margin for possible different UE implementations.
Another consideration point is the network deployment. In [1] homogeneous network is assumed where all cells have the same range. However, in real world, such regular deployment may not always be the case, and there will be cells with different ranges jointly doing eMBMS. In this case, eNB synchronization will also be more critical. 

Let us take an example of two adjacent cells with 500m and 1500m cell ranges. There is a natural 3.3us propagation delay difference at the cell border. This “natural” difference will eat up the budget allowed by a certain eNB synchronization accuracy. If we use the same synchronization requirement from homogeneous network, some (should-be) useful signal will be received outside the reception window, and thus becoming interference. Therefore, eNB sync requirement for eMBMS should leave some margin for different network deployments.
Proposal 3: eNB sync requirement for eMBMS should leave some margin for different network deployments.

Finally, different propagation conditions should be also considered. There are some scenarios which can lead to large propagation delay, and e.g. ETU channel has been defined accordingly. If the eNB synchronization requirement is too loose, there may be no enough room when propagation delay is large. For example, with 11us synchronization accuracy and 5us channel delay (ETU), there is almost no room for propagation delay difference. Therefore, eNB synchronization requirement for eMBMS should leave some margin for different propagation conditions
Proposal 4: eNB sync requirement for eMBMS should leave some margin for different propagation conditions.
Based on the above discussions, we think the eNB synchronization accuracy should be defined as 5us. 

Proposal 5: Define eNB synchronization requirement for eMBMS as 5us.

In RAN4#81, another issue raised up by companies is the synchronization in TDD, for which a tighter requirement of 3us is defined. In our understanding, when there are two applicable synchronization requirements (eMBMS and TDD), the tighter one (TDD) should apply, but we do not have strong opinion whether this needs to be captured in specification or not.
3 Conclusions 

In this paper, we provided our views on additional consideration points when defining eNB synchronization requirement for eMBMS. We have the following proposals.
Proposal 1: Assumption on CP length should be specified when eNB synchronization requirement for eMBMS is defined.
Proposal 2: eNB synchronization requirement for eMBMS should leave some margin for possible different UE implementations.

Proposal 3: eNB sync requirement for eMBMS should leave some margin for different network deployments.

Proposal 4: eNB sync requirement for eMBMS should leave some margin for different propagation conditions.
Proposal 5: Define eNB synchronization requirement for eMBMS as 5us.
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