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1. Introduction

The Study Item 1.28Mcps TDD Home NodeB has already been initiated in RAN 41, one of the study objects in RAN2 is to find some capable solution to the synchronisation issue of the HomeNodeB device. In this contribution, we will discuss the synchronisation issue and give some potential solutions based on the air interface. 
2. Discussion
As described in [1], In order to reduce the interference of H(e)NB to UEs and macro cells , H(e)NB should synchronize with macro cell as far as possible. Considering the deployment scenario of H(e)NB, the air interface synchronization mechanism should consider whether TDD H(e)NB is in the coverage of TDD macro cell.
2.1. H(e)NBs are in the coverage of TDD macro Cell
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Figure 1.Deployment scenario 1: H(e)NBs are in the coverage of TDD macro cell 
As illustrated figure 1, when H(e)NB is in the coverage of TDD macro cells, H(e)NB should synchronize with the TDD macro cells. To achieve this, we give the proposal 1 as:

Proposal 1: when H(e)NB is power on, it should scan all the frequency to find the suitable TDD macro cell to synchronize with.
Also, we’d like give some open issues related to the proposal 1, which are:

Open Issue 1: How to divide the TDD macro cells from the TDD H(e)NB cells when the UE chose the target synchronisation cell.
Open Issue 2: How to find the target synchronisation cells among all the detectable TDD macro cells. Chose the one with the best PCCPCH RSCP or some other rules shall be introduced.
2.2. H(e)NBs are out of the coverage of TDD macro Cell
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Figure 2.Deployment scenario 2: H(e)NBs are out of coverage of marco cell
As illustrated in figure 2, the H(e)NB A is in the coverage of macro cell, the H(e)NB B is in the coverage of H(e)NB A but out of the coverage of macro cell. In this case, when H(e)NB A is power on, according to the Proposal 1, it will chose the macro cell as the synchronisation target cell. But when the H(e)NB B is power on, it can not find any macro cell to synchronize with. One potential solution of this case is that the H(e)NB B can select the H(e)NB A as the target synchronisation cell. So, we‘d like to give our Proposal 2 as:
Proposal 2:when H(e)NB can not find any macro cell to synchronize with , it should chose the H(e)NB cell as the target synchronisation cell.
For the case that the HN(e)B is out of the coverage of any cell as H(e)NB C showed in figure2,we give an open issue as:
Open Issue 3: Whether the H(e)NB, which is out of the coverage of any cell, is allowed to power on separately.
3．Conclusion
In this contribution, some synchronization scenarios of H(e)NB are analyzed. In order to achieve the air interface synchronization, we suggest RAN2 to discussion and approval the following proposal as the way forward:

Proposal 1: when H(e)NB is power on, it should scan all the frequency to find the suitable TDD macro cell to synchronize with.
Proposal 2:when H(e)NB can not find any macro cell to synchronize with , it should chose the H(e)NB cell as the target synchronisation cell.
 [1]R2-090532 Discussion on synchronization scheme for 1.28Mcps TDD Home Node B AP device
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