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1. Introduction
In RAN#58 meeting, a study item of RAN1 for small cell enhancement was approved in RP-122032. “Mechanisms for interference avoidance and coordination among small cells adapting to varying traffic and the need for enhanced interference measurements, focusing on multi-carrier deployments in the small cell layer and dynamic on/off switching of small cells.” is regarded as an important topic for the small cell enhancement SI. 

In order to avoid the interference, the synchronization among eNBs is the basic requirements for the various efficient schemes, such as CoMP, CA and eICIC,etc.In this contribution, we give some initial analysis and proposals on synchronization acquisition of eNBs for non-ideal backhaul.
2. Discussion
In the small cell deployment scenarios, some non-ideal backhaul cases have the high priority such as the wireless backhaul for the relay node. So some problems in the non-ideal backhaul scenario need to be considered.

Non-ideal backhaul will increase the transmittion time. Thus the signals between the different eNBs and UE may undergo the different channel states and suffer from the different interfereces. The timing difference between the differernt eNBs will influence the judgement whether the eNBs can be regarded as synchronous.  

The operation of CoMP or CA is based on the synchronization among the different transmission points. How to obtain the timing difference between the transmission points needs discussion.
The following two options are used to obtain the timing difference between eNBs:

· Option  1:UE can obtain the timing difference between eNBs through GPS.

· Option 2:UE can obtain the timing difference between eNBs through signaling interaction through the backhauls between different  eNBs. 

Option 1 demands the eNB to support GPS and meanwhile the eNB needs to inform UE the measurement results. The accurate time of each eNB can be obtained by the GPS system, thus the timing difference between eNBs can be gotten. However, with this option, the eNB should always keep the GPS system receiver swiched-on which imposes higher requirement on the hardware implementation of the eNB.
As to Option 2, it can be implemented as the following methods. For example, SRS similar signal can be transmitted between the eNBs to estimate the timing difference between the eNBs. However, this method is non-backward compatible and will affect the eNB implementation. Another method under consideration is that UE transmits the SRS to the different eNBs at the same time. Then the different eNBs can get their timing difference with the reception of the SRS.
The synchronization status can be determined after acquiring the timing difference between different eNBs. In the previous release, 31.3us is used as the threshold for the judgement of the synchronization. Generally speaking, the eNBs with the timing difference shorter than the threshold are regarded as in-synchronization, otherwise out of synchronization. 

From the above analysis, the two options have their pros and cons. So we propose: 
Proposal 1: The small cell deployments demand the synchronization between the different nodes for the efficient operation. As to the way to synchronize, whether the GPS based solution or the signaling interaction between the eNBs based solution will be adopted need the careful evaluation and study.

3. Conclusion

In this contribution, we analyzed the methods UE obtaining the time difference between eNBs with non-ideal backhauls. We have the following proposal:
Proposal 1: The small cell deployments demand the synchronization between the different nodes for the efficient operation. As to the way to synchronize, whether the GPS based solution or the signaling interaction between the eNBs based solution will be adopted need the careful evaluation and study.
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