3GPP TSG RAN WG3 #77 meeting 













   

R3-121704
Qingdao, P.R.China, Aug 13-17, 2012
Title: 
Membership verification during the inter-CSG HO
Source: 
Nokia Siemens Networks, Intel Corporation, Qualcomm Incorporated, ZTE  
Agenda item:
15.1.3
Document for:
Approval
1   Introduction 
The contribution analyzes Solution 1d in detail.
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 fails.

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. The CSG UE is provisionally accepted by the target, and the membership verification is performed by the MME.

Note: in this contribution, the term “inter-CSG HO” means eNB/Open HeNB to hybrid HeNB X2 HO, and inter-CSG hybrid-hybrid X2 HO.
2   Detailed analysis
There are two variants of Solution 1d:
· Option 1: enhance the Path Switch Request procedure, i.e. MME includes the CSG membership status in the PATH SWITCH REQUEST ACKNOWLEDGE message

· Option 2: reuse the existing UE Context Modification procedure, i.e. MME initiates UE Context Modification procedure to convey the CSG membership status to the HeNB.

The MME does not know the CSG membership status provided by the UE. Dependent on whether the HeNB report current CSG membership status received from the UE, the above options can have further sub-options.
2.1   Option 1: enhance the Path Switch Request procedure
Dependent on whether the HeNB report the CSG membership status received from the UE, Option 1 have following sub-options.
· Option 1a: HeNB reports current CSG membership status in PATH SWITCH REQUEST message
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Figure 1 – Option 1a HeNB report current CSG membership status to MME
During the inter-CSG HO, the target HeNB always includes the CSG membership status received from the UE, in the Path Switch Request message. If the report from the UE is incorrect, the MME include the correct CSG membership status IE in PATH SWITCH REQUEST ACKNOWLEDGE message.
· Option 1b: HeNB does not report current CSG membership status
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Figure 2 – Option 1b HeNB does NOT report current CSG membership status to MME
During the inter-CSG HO, the MME always includes the CSG membership status IE in PATH SWITCH REQUEST ACKNOWLEDGE message.

Both Option 1a and Option 1b require to always include the CSG membership status IE in the S1 message, i.e., Option 1a uses Req msg, and Option 1b uses Ack msg. But Option 1a requires the same IE to be also included in the Ack msg. It is clear that Option 1b requires less change, and is better.
2.2   Option 2: reuse the existing UE Context Modification procedure
Dependent on whether the HeNB report the CSG membership status received from the UE, Option 2 have following sub-options.

· Option 2a: HeNB reports current CSG membership status
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Figure 3 – Option 2a HeNB report current CSG membership status to MME
During the inter-CSG HO, the target HeNB always includes the CSG membership status received from the UE, in the Path Switch Request message. If the report from the UE is incorrect, the MME initiates the UE Context Modification procedure with the correct CSG membership status IE.
· Option 2b: HeNB does not report current CSG membership status
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Figure 4 – Option 2b HeNB does NOT report current CSG membership status to MME
During the inter-CSG HO, the MME always initiates the UE Context Modification procedure with the correct CSG membership status IE. 

The UE only report an incorrect CSG membership status when the CSG white list in the UE is unsynchronized with the HSS. It is rare that this mismatch happens. So most of the time, the UE Context Modification procedure is not needed. If the MME can know the current CSG membership status, the UE Context Modification procedure can be avoided. So Option 2a is better than Option 2b. 
2.3   Option 1b vs. Option 2a

Both Option 1b and Option 2a require the CSG membership status IE to be introduced in one S1 message. It is PATH SWITCH REQUEST ACKNOWLEDGE message for Option 1b, and PATH SWITCH REQUEST message for Option 2a. In addition, Option 2a requires the MME to initiate the UE Context Modification procedure in case the UE’s report is incorrect. So Option 1b requires less signaling, and is better.
Proposal 1: During the inter-CSG X2 HO, the MME includes the CSG membership status IE in the PATH SWITCH REQUEST ACKNOWLEDGE message. 
3   Conclusion and Proposals
This contribution analyzes the detail of Solution 1d. Based on the analysis, our proposals are:
Proposal 1: During the inter-CSG X2 HO, the MME includes the CSG membership status IE in the PATH SWITCH REQUEST ACKNOWLEDGE message. 
Draft Stage-3 CR ([3]) is prepared. 
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