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1 Introduction 
A new Rel-11 Study Item was approved at RAN#51 [1] REF _Ref281315390 \n \h 
. One objective related to the LTE in the SI is to evaluate the benefit of inter-CSG mobility enhancement.
In this contribution, we analyze the use cases of support for inter-CSG mobility enhancement. And then we give some possible solutions for the enhanced inter-CSG mobility. 
2 Discussion
2.1 Use case
The use cases can be divided into two groups:
· Use case 1: inbound mobility to hybrid cells
· Use case 2: inbound mobility to CSG cells 
The use cases of inter-CSG which requires mobility enhancement, as mentioned above, are considered first, and then the benefits are evaluated respectively. 
· Use case 1：inbound mobility to hybrid cells
Annex A in TS 22.220 where the shopping mall scenario is described as typical deployment of hybrid access mode HeNB is cited below： 
Usecase-9: Hybrid access mode

In order to improve the coverage in a shopping mall, H(e)NBs are deployed. The shopping mall owner may have been provided a special deal by the network operator where the employees of the shopping mall will get preferential charging rates and priority access when accessing services via these H(e)NBs. In exchange, the shopping mall owner allows the public to use the H(e)NBs to access the normal network operator services. The H(e)NB Hosting Party should not need to manage the public access and the public should not need to do anything special in order to get services on the H(e)NB.
From the depicted above, we know that the employees of the store can access the hybrid cell as member, and customers can only access the hybrid cell as non-member. In the shopping mall scenario, a great amount of HeNBs with hybrid cells should be densely deployed, and their adjacent hybrid cells may have different CSG IDs. The positions of employees are normally relative fixed. However, customers may walk across different hybrid cells with different CSG ID, therefore the inter-CSG mobility will occur frequently, especially in weekend or holiday. So that inter-CSG mobility becomes a very common case.
In this case, there is huge benefit to support inter-CSG enhanced mobility. Otherwise according to the current specification, only S1 handover procedure is supported for inter-CSG mobility, the frequently S1 signalling will lead to heavy overload to CN. So it is necessary to study the enhancements of inter-CSG inbound mobility to hybrid cells.
· Use case 2：inbound mobility to CSG cells
In the following two scenarios, a great amount of HeNBs with CSG cells may be densely deployed.
· In Residential buildings, CSG cells have different CSG IDs. It is reasonable that only the family members can access the HeNB with CSG cell deployed at home. 
· In the enterprise environment, it seems more likely that neighbour CSG cells have the same CSG ID. 
As stated above, we observe that the inter-CSG inbound mobility to CSG cells doesn’t happen frequently. Even if we support the enhanced inter-CSG inbound mobility to CSG cells, the major problem we should consider is access control. As we know, there will be little benefit of enhanced inter-CSG mobility if access control is done in MME. Maybe the access control be done in other node, e.g. HeNB GW. But the security of sending user subscription data to other node should be further studied. Therefore, supporting enhanced inter-CSG inbound mobility to CSG cells should have low priority at present.
Proposal 1: RAN3 are kindly asked to consider the inbound mobility to hybrid cells as the only use case of the enhanced inter-CSG mobility at present.
2.2 How to perform membership verification
The significant characteristic of hybrid cell is that all the UEs can access the cell. There is no need of access control when a UE handovers to a hybrid cell. Target HeNB provides different QoS and access priority according to UE’membership status in the hybrid cell. Therefore, the key problem for enhanced inter-CSG inbound handover to hybrid cells is the membership verification mechanism instead of access control for a UE. 
There are several possible solutions to solve the problem.
· solution 1：Membership verification is done in RAN(e.g. HeNB GW, HeNB) by means of MME passing user subscription data or via history information. 
QoS of member UEs are guaranteed applying this solution. However, as stated above, the security of sending user subscription data to other node should be further studied.
· solution 2：only MME performs membership verification during Path Switch procedure.
· solution 2a：target HeNB considers all the UE as default non-member during admission control. 
Impact on current specification：Target HeNB should trigger MME to initiate E-RAB setup procedure if MME confirms that the UE is a member of the target hybrid cell. 
There is no risk of a non-member UE access the hybrid cell as a member applying this solution. However, QoS of member UEs may be influenced during handover procedure.
· solution 2b：target HeNB performs admission control according to the membership status indicated in the measurement report which was determined by UE checking whitelist itself.
QoS of member UEs are guaranteed applying this solution, and the whitelist stored in USIM is fully utilized. But there is risk of non-member UE report that it is a member of the target hybrid cell itself, which will lead to radio resource occupation in the target HeNB.
Proposal 2: RAN3 are kindly asked to discuss membership verification mechanism and possible solutions mentioned above for inter-CSG inbound mobility to hybrid cell.
Note that the analysis above can also be applied when UE handover from macro cell to hybrid cell if X2 connection is supported between the macro and HeNB.
3 Conclusion 
In this paper, we share our view on supporting for inter-CSG enhanced mobility. We attempt to conclude the use case that would benefit from the enhancement and provide some possible solutions. And we propose:
Proposal 1: RAN3 are kindly asked to consider the inbound mobility to hybrid cells as the only use case of the enhanced inter-CSG mobility at present.
Proposal 2: RAN3 are kindly asked to discuss membership verification mechanism and possible solutions mentioned above for inter-CSG inbound mobility to hybrid cell.
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