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1. Introduction

Last meeting we have agreed that CSG ID reporting in SI request procedure of inbound handover is mandatory supported. Additionally, in RAN2#68 meeting it is agreed that CSG ID reporting for R9 ANR is also supported. It means that, in inbound handover procedure, CSG ID can be provided by UEs or by source eNBs. However it is not clear when the CSG ID is provided by UE and when by the source eNB. In this contribution we will analyze detailed inbound handover procedures with different scenarios, and discuss the ANR function with inbound handover procedure.
2. Discussion
Figure 1 shows the handover evaluation procedure for inbound handover before the source eNB sends the handover preparation to the target HeNB [1].
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Figure 1
In the above procedure, steps 5, 6, and 7 may not be performed in some case if the source eNB can obtain handover preparation information before, i.e. from SON-ANR function.
CSG ID can be reported in R9 ANR procedure. Therefore source eNBs can maintain the mapping of PCI, E-CGI and CSG ID in NRT via ANR procedure. Next, we analyze some cases with ANR function:
Scenario 1: hybrid cells with coordinated deployment
In our understanding, coordinated deployment means no PCI confusion. So we think that current ANR procedure is applicable to hybrid cells with coordinated deployment [2]. Thus eNBs can maintain the mapping of PCI, E-CGI and CSG ID of these hybrid cells in NRT via current ANR procedure. If the target cell is one of these hybrid cells, the source eNB can identify and address it by searching NRT instead of SI reporting. Hybrid cells can be accessed by member UEs as CSG cells and non-member UEs as normal cells. The source eNB includes CSG ID and access mode in HANDOVER REQUI RED message in the case of a hybrid target cell, and MME decides the membership of the UE based on CSG ID. Therefore, it is not necessary for the UE to report the preliminary access check result. This means that it is enough to only perform step 4 for inbound handover if the target cell is a hybrid cell with coordinated deployment. And there will be no additional handover delay caused by SI reading.
Scenario 2: hybrid cells with uncoordinated deployment
PCI confusion can not be avoided in H(e)NB with uncoordinated deployment. According to [1], the current ANR mechanism isn’t applicable to hybrid cells with uncoordinated deployment. The NRT will be incomplete. If we perform inbound handover according to the incomplete NRT, a handover failure may occur. Although we can enhance current ANR mechanism by some ways to maintain different items with same PCI but different ECGIs in NRT, if PCI confusion happens, the source eNB still can’t identify and address the target H(e)NB by searching NRT because there are multi-item in NRT for the PCI of the target cell H(e)NB. Then the eNB has to request the UE to read SI. According to the agreement of last meetings, the UE will report ECGI, TAI, CSG ID, and member indication to the source eNB. Consequently, it is redundant to maintain the mapping of PCI, E-CGI and CSG ID of these hybrid cells in NRT.
Scenario 3: CSG cells

In the case of CSG cells, we must have preliminary access check in UEs for inbound handover. The source eNB may only initiate handover preparation for cells for which UE has verified the membership status. This means that we have to request UE to read SI every time if the target cell is closed mode. Then the UE will report ECGI, TAI, CSG ID, and member indication to the source eNB. Hence, it is also redundant to maintain the mapping of PCI, E-CGI and CSG ID for CSG cells in NRT.
Based on the above analysis, we propose:
Proposal 1: ANR is only applicable to HeNBs with coordinated deployment.
Furthermore, we propose that:

In the case the target cell is one of hybrid cells with coordinated deployment, handover preparation information is provided by the NRT of the source eNB.

In the case the target cell is one of hybrid cells with uncoordinated deployment or CSG cells, handover preparation information is provided by UE in SI reporting.
3. Conclusion

In this contribution we analyzed detailed inbound handover procedures with different scenarios, and discuss the ANR function with inbound handover procedure. We propose:
Proposal 1: ANR is only applicable to HeNBs with coordinated deployment.

Furthermore, we propose that:
In the case the target cell is one of hybrid cells with coordinated deployment, handover preparation information is provided by the NRT of the source eNB.

In the case the target cell is one of hybrid cells with uncoordinated deployment or CSG cells, handover preparation information is provided by UE in SI reporting.
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