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1 Introduction

For CSG inter-frequency measurement, it was agreed in RAN2#69bis meeting that UE will maintain a Virtual Active Set (VAS) for CSG cells. There are two mechanisms for CSG VAS maintenance which are discussed in last RAN2 meeting.
· Use legacy VAS maintenance scheme. The W could be set to 0 to avoid the incorrect triggering of inter-frequency event among CSG cells [1].
· Use new VAS maintenance scheme in which the CSG VAS size is fixed to 1 and 1C event is used for VAS update and 2x TTT shall be reset upon CSG VAS is updated [2].
In this contribution, we further discuss the issue and propose to adapt the legacy VAS scheme for inter-frequency CSG VAS maintenance.
2 Discussion

Considering that the CSG VAS only contain CSG cells, there are two typical scenarios for inter-frequency CSG mobility. 

Scenario 1: The CSG cells are deployed separately without overlapping with each other. For this scenario, the size of CSG VAS will always be 1. The legacy VAS scheme can work well for this scenario.
Scenario 2: The CSG cells are massively and densely deployed and there are overlapping area existing among CSG cells. The figure 1 shows the scenario.

[image: image1]
Figure 1 Inter-frequency CSG mobility scenario (With Overlap area)

It is assumed that the CSG cells, Cell1 and cell2 as illustrated in figure above, are inside the UE fingerprint area:
· For Area A, the inter-frequency measurement events (e.g. 2C) would be triggered. If handover decision to cell1 is made and Cell 1 is subject to PCI confusion, UE is then commanded to read the system information of Cell1 and the procedure of inter-frequency inbound mobility to CSG should be followed. 

· For Area B, the inter-frequency measurement events should not be triggered as the area is the interference zone between cell1 and cell2, handover to the inter-frequency CSG cells in these areas is not expected.
· For Area C, same as area A, the procedure of inbound mobility to inter-freq CSG should be executed.

Below is the detailed description how the legacy VAS scheme works for this scenario. The following assumptions are taken:
· UE moves from left to right. 
· UE maintains CSG VAS use legacy mechanism (same as chapter 14.11 of 25.331). The size of CSG VAS may large than 1 based on the configuration of the corresponding intra-frequency configuration for VAS updating.

· The W is set to 0 for CSG frequency quality estimate. This means only the best cell is considered for triggering condition of the event.
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When UE moves from left to right, from t0 to t2, the CSG VAS contains cell1; from t2 to t4, the CSG VAS contains cell1 and cell2; from t4 to t6, the CSG VAS contains cell2. The best cell is changed at t3. Cell1 is used for CSG frequency quality estimate in t0-t3 duration. From t3 to t6, the cell2 is used for CSG frequency quality estimate.
The 2C event is initiated to evaluate and TTT is started at t1 or t2 depends on which direction the UE entering Area A. The following inter-frequency inbound mobility procedure will be conducted to handover the allowed CSG UE to cell1. It is the same case for Area C. There is no any 2C event can be triggered in Area B. The possible problem here could be that 2C TTT is long enough or 2C threshold is low enough so that when 2C is triggered while the best cell was changed from cell1 to cell2.
From above analyze, the legacy VA S scheme works well for scenario 2 with property set the 2C event threshold. Comparing with the new scheme proposed in [2], the legacy VAS scheme has following advantages:
1. Reuse current mechanism for VAS management. It is simple and easy for UE implementation.

2. No spec change is needed when the soft handover for CSG cells is to be supported in the later release. 

Proposal: Use legacy scheme for CSG VAS maintenance and agree the CR in [3].
3 Conclusion

In this contribution, it is proposed:

Proposal: Use legacy scheme for CSG VAS maintenance and agree the CR in [3].
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