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1 Introduction
The inbound mobility will fail after inter-PLMN (non-ePLMN) handover in macro network for a UE with ongoing CS + PS call. This issue was discussed in [1] in RAN2#75 and the conclusion was made in [2]:
Assumption is that there is no need for now to address this in RAN2, and CN should provide solution.

Also the problem was addressed in GERAN2 and LS [3] was sent to CT1 and CT4 to confirm working assumption of the CN solution that MSC shall not perform the CSG access check/membership verification.
But the CT1 and CT4 replies that GERAN2’s work assumption was not inline with CT1’s understanding and CT1 expects that the MSC will perform CSG access control during CS handover [4]：
GERAN2's working assumption is not in line with CT1's understanding. As described in the previous LS sent by CT1 (C1-120479), CT1 expects that the MSC will perform CSG access control during CS handover, regardless of the kind of handover.
This paper analyzes this issue based on the current progress and proposes a solution for it.
2 Discussion

The scenario is described as Figure 1:
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Figure 1 Intra-PLMN inbound mobility to CSG cell after inter-PLMN handover scenario
1. UE registers in PLMNA, and makes a CS+PS call in macro cell1. After UE performs inter-PLMN handover to PLMNB macro cell2 (PLMNA and PLMNB is not ePLMN), UE will perform RAU procedure and register in PLMNB while the LAU will be delay based on current specification. So SGSN-B has the UE’s CSG subscription for PLMN-B while the MSC-B doesn’t.
2. The inbound mobility is triggered by a UE measurement report for CSG cell whose PLMN ID (PLMN B) and its CSG ID is in the UE’s whitelist. Then the relocation for CS and PS will be triggered by the RNC-B. The PS CN access control will be successful because the CSG ID is in the CSG subscription Data for the UE in the SGSN-B. While CS CN access control will be failed because the MSC-B has no CSG subscription Data for the UE. This will result in inbound mobility failure as shown below:
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Figure 2 Intra-PLMN inbound mobility to CSG cell after inter-PLMN handover procedure
The problem was confirmed in RAN2#75 [2]: We confirm it is also an issue for UMTS.
There are four possible solutions listed in [1]:

Solution 1: If UE has CS + PS call on-going after an inter-PLMN(non ePLMN) handover, the UE always report “non-member” for the CSG cell in the measurement report even though the PLMN ID + CSG ID of target cell is in the UE’s CSG whitelist. The RNC will not trigger the following inbound mobility procedure as it was indicated the target cell is a “non-member” cell.

Solution 2: Introduce a new IE in the measurement report to indicate whether UE has performed an inter-PLMN handover or not. For a CS+PS multi-call, the RNC uses the indicator:

· If the indicator is true, For PS domain, RNC send a Relocation Required message to SGGN with CSG information, the Access control will be performed in SGSN. For CS domain, RNC send a Relocation Required message to MSC without CSG information, the MSC will not perform access control and the process can be successful. 

Solution 3: For CS+PS multi-call relocation, the MSC will not perform access control if it is informed that the relocation procedure involves two domains and the relocation required message is transferred from anther MSC with different PLMN.

Solution 4: This is partial successful solution. The HNB can complete the inbound mobility procedure for PS domain without waiting for CS domain. After received the relocation request message from PS domain, the HNB can generate and send RELOCATION REQUEST ACKNOWLEDGE messages.. The CS traffic can be re-established after handover.
For solution 2 and solution 3, the CS CN will not perform access control which is not inline with the CT1 and CT4’s understanding. Solution 4 is a partial successful solution: the HNB can complete the inbound mobility procedure for PS domain without waiting for CS domain. But this will cause CS domain relocation failure. So only solution 1 is suitable currently.

And in GERAN2, a CR is agreed in [5] that it is clarified that the PLMN ID of the HNB cell shall match:

-
RPLMN ID or a PLMN ID in the EPLMN list and

-
in dedicated mode after handover, the PLMN ID received in the System Information Type 6 message;

-
in dual transfer mode, the RPLMN ID or a PLMN ID in the EPLMN list received during the latest registration or registration update with CS domain.
Or the UE will not report this cell. And this is aligned with solution 1 the UE solution.

So it is proposed,
Proposal 1: RAN2 to discuss and agree the UE solution.
3 Conclusion

This document discussed the issue and the standard progress of the inbound mobility and has then given the following proposal.
Proposal 1: RAN2 to discuss and agree the UE solution and the related CRs.
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