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1   Introduction
Mobility enhancement from eNB to HeNB (open and hybrid mode) was considered the highest priorities in Further enhancement for HNB and HeNB Study Item [1][2]. In this contribution, the solutions for mobility enhancement from eNB to HeNB (open and hybrid mode) were discussed.
2   Discussion

2.1   eNB to hybrid mode HeNB
For mobility from eNB to hybrid mode HeNB, the main issue is how the target HeNB gets the UE’s CSG membership. The target HeNB may provide differentiated QoS for the CSG member UE and non-member UE. This is a common issue for direct X2 interface and X2GW based approach.

There are two solutions to handle the UE in the target hybrid HeNB. The solutions are the same for direct X2 interface and X2GW based approach. In the following, we take X2GW based approach for example.

Solution 1:  The target HeNB can treat the UE as non-member first. The target gets the UE membership until Path Switch Acknowledge message. If the UE is member, the HeNB may take further actions to treat it as a member UE.
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Figure 1 X2 handover from eNB to hybrid mode HeNB

Solution 2:  The source eNB gets the CSG membership status from the UE. The source eNB includes the CSG Membership Status in Handover Request message. The target HeNB treats the UE as member or non-member according to the membership received from the source eNB. After the MME receive the Path Switch Request message, it decide the UE membership if the target cell is hybrid access mode. Then MME send the UE membership to target HeNB by Path Switch Acknowledge message. If the UE membership is different with the one received from source, the HeNB can update the UE membership status.
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Figure 2 X2 handover from eNB to hybrid mode HeNB

We have no strong preference on the two solutions. Considering that normal UE will provide right CSG membership status to the network, solution 2 is slight better. Since the target can get the CSG membership early. If it is not correct, the target HeNB can update it after receiving Path Switch Request Acknowledge message.

Solution 2bis: Based on solution 2, there is a variant solution. The target HeNB can provide the UE membership to the MME in Path Switch Request message. The MME decides the UE membership and check whether the eNB provided is correct or not. If it is not correct, the MME include the right one in Path Switch Request Acknowledge message.

Since CSG membership in Path Switch Request Acknowledge message is anyway required. For simplicity, this solution does not bring any benefit.
Proposal 1: The target hybrid HeNB gets CSG membership status from the source. The target HeNB can update it after receiving Path Switch Request Acknowledge message.
Another issue that needs to be clarified is X2 handover message routing for X2GW based approach.  During X2 setup procedure [4], the eNB already gets HeNB GW ID and the neighbour cells’ info controlled by the HeNB connected to the HeNB GW. So the HeNB can find the HeNB GW when it decide to handover the UE to the target HeNB cell. After HeNB GW receives Handover Request message, it route the message to the target HeNB according to the cell identity. Therefore, there is no specific issue that need to be solved.
2.2   eNB to open mode HeNB
When eNB to hybrid mode HeNB can be supported, there is no issue for eNB to open mode HeNB mobility.
3   Conclusion
It is proposed to include the contents in section 2 to the TR in section 6.2.2 “Enhanced Mobility with macro network” and agree the following proposals. 
Proposal 1: The target hybrid HeNB getd CSG membership status from source eNB. The target HeNB can update it after receiving Path Switch Request Acknowledge message.
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