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1. Background
In RAN#56, a new WI [1] for further enhancements to H(e)NB mobility is approved. The membership verification will be performed for macro – hybrid HeNB, open HeNB – hybrid HeNB, and hybrid HeNB – hybrid HeNB (inter-CSG) mobility use cases.
This contribution focuses on analyzing the details of Solution 1d for mobility towards hybrid mode HeNBs defined in TR 37.803[2].
2. Discussion
In the TR 37.803[2], the details of the solution 1d is following.
Solution 1d: Target HeNB triggers MV during handover, first accepting the UE according to its reported CSG membership status and later downgrading it if MV is not successful.

In this solution, MME performs MV after handover. MME checks UE subscriber data upon receiving PATH SWITCH REQUEST message to determine the UE’s membership status. The MME can then inform the target HeNB about the verified membership status of the UE via either the path switch procedure or the UE context modification procedure. 

Alternatively, the target HeNB informs the MME about the CSG membership of the UE. The MME checks UE subscriber data upon receiving the PATH SWITCH REQUEST message to verify the UE membership status. If membership verification is not successful, the MME then provides the target HeNB with the correct information.
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Figure 1: Signaling flow for Solution 1d.

There are three methods for the solution 1d.
Option 1: MME returns the MV result in the PATH SWITCH REQUEST ACKNOWLEDGE message 

Option 2: MME informs the MV result in the UE CONTEXT MODIFICATION REQUEST message 

Option3: Target HeNB informs the MME about the CSG membership of the UE in the PATH SWITCH REQUEST message, the MME will inform target HeNB with the correct information if the check is not successful by PATH SWITCH REQUEST ACKNOWLEDGE message or UE CONTEXT MODIFICATION REQUEST message.
Comparison:

Compared with option1 and option2, option3 introduces more specification impact since PATH SWITCH REQUEST message needs to be extended to include a CSG Membership Status IE.
Compared with option1, option2 has no impact on ASN.1, only needs some stage 2 specification work. Considering the most of information elements in UE CONTEXT MODIFICATION REQUEST message are optional, this method will not introduce additional signalling load to the S1 interface, we slightly prefer option 2.
Proposal: UE Context Modification procedure is used to inform the target HeNB of UE’s CSG membership status.
3. Conclusion
In order to support inter-CSG X2 handover to hybrid HeNB, based on the above analysis, we propose that:

Proposal: UE Context Modification procedure is used to inform the target HeNB of UE’s membership status.
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