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Discussion
1.
Introduction
The issues regarding the mobility enhancement between HeNBs were discussed in Rel-10 in order to relieve the signalling impact on CN. Direct X2 interface between HeNBs was considered to be set up within the following limited scopes 
a.) Between two open access HeNBs;
b.) Between two closed/hybrid HeNBs only if they have the same CSG ID;
c.) From closed/hybrid HeNB to open access HeNB.
In order to extend the limitation, the inter-CSG enhanced mobility between HeNBs was selected as a new item in Rel-11. In this paper, we will analyze the issue and show our view on it.
2.
Discussion
Inter-CSG mobility has been defined in Rel-9, which is based on the S1 handover. Therefore, it is not hard to find the use cases, which is given in the section 2.1. The following section 2.2 will discuss the main problem and possible solutions for the inter-CSG mobility enhancement. 
2.1 Deployment Scenarios
One of the main application scenarios of the enhanced inter-CSG mobility between HeNBs is the big shopping mall area, where various CSGs are possibly deployed. The mobility within the mall may occur very frequently. If there exists X2 connection between HeNBs or the X2 connection going through HeNB GW, the signalling overloading of CN node can be reduced a lot. 
Another application scenario of the inter-CSG mobility between HeNBs exists in the enterprises, where the possibility of deploying more than one CSG IDs exists. That is for different applications or for the access convenience between different departments in the same building. The mobility between different CSGs would often happen. 

One more deployment scenario is in the campus environment, where one common CSG may exist within the campus and other CSGs could be deployed around the campus. Those are the private CSGs for the students who live in the dorm or for different faculties in their homes. This situation exists in many campuses including the middle, high schools or even in the Universities. The direct X2 interface or the X2 interface going through HeNB GW may help a lot for reducing the signalling of CN nodes in this situation. 
2.2 Problem of inter-CSG mobility enhancement
The main problem of the X2 interface based enhanced inter-CSG mobility between HeNBs is how to solve the access control, which is the process that checks whether a UE is allowed to access or prioritization of allocated resources may be performed if the target cell is a hybrid cell. In the case of inter-CSG S1 handover, the access control is finally performed by MME in order to avoid the cheating of bad UE. For X2 handover case, two solutions are possible and given as follows.
Firstly, the access control can be done by HeNB GW in case of HeNB GW is available in order to reduce the signalling overload of CN node. The UE subscription data can be downloaded from MME and stored in HeNB GW. The information can be updated with a period. In this way, the problem can be solved. 
Secondly, the solution is to give the right to target HeNB in the cases whether the HeNB GW is available or not. The target HeNB may signal to MME and let MME do the final access control.  In this way, the problem can also be settled.
Based on the analysis above, the following proposal is suggested:
Proposal) X2 interface based Inter-CSG mobility enhancement between HeNBs should be supported in Rel-11.
3. Conclusions
In this paper, the inter-CSG HeNB mobility enhancement was discussed. The following proposal is suggested to RAN3:
Proposal) X2 interface based Inter-CSG mobility enhancement between HeNBs should be supported in Rel-11. 
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