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1 Introduction
For CSG inter-frequency measurements, it was agreed in RAN2#69bis that UE is allowed to maintain a CSG specific Virtual Active Set (VAS). The details of how to maintain the VAS remain unclear, this contribution discusses this further and makes a proposal.
2 Discussion
2.1  Open issues
According to the agreements reached in RAN2#69bis, the UE could main a CSG specific VAS for CSG inter-freq measurement. The remained open issues are how to maintain this CSG specific VAS, i.e., 
· what size the VAS is;

· how the VAS is updated. 
2.2 Analysis of alternatives

There are already some discussions on the open issues [1] [2], mainly there are two alternatives:

Alternative 1: CSG VAS-size = 1, use event 1c to update VAS. 

Alternative 2: basically reuse the same mechanism as used for macro VAS.
For alternative 1, the UE behaviour for CSG VAS setting and maintaining needs to be specified. This would be different to the macro case and would add complexity to the UE. Also, soft handover between CSG cells would not be supported with CSG size is fixed to one.
Compared to alternative 1, alternative 2 is more flexible: (1) “set w equal to 0” can remove the non-best CSG cells’ effect to the best one. This is just a special situation of the current mechanism. (2) soft handover could be supported for future possible deployments, i.e., use events 1a, 1b, or 1c for VAS updating. Also, reusing the legacy mechanism as used for macro layer doesn’t introduce additional complexity.

A simple comparison for these two alternatives as follows:

	
	Alternative 1
	Alternative 2

	UE behaviour
	VAS maintenance is different to legacy way, UE behaviour will be affected; additional complexity is introduced;
(
	UE behaviour is not affected; 
(

	Soft handover 
	Soft handover will be not supported;

(
	Soft handover could be supported.  (


From the above analysis, we can see that alternative 2 is a better way for CSG specific VAS maintenance. So we prefer Mehod2.
2.3 Event 2x TTT
There is another open issue: whether event 2x time to trigger (TTT) should be reset when VAS is updated. 
The brief description of this problem is: 

· If event 1x TTT is shorter than event 2x TTT and event 1x happens during the time 2x TTT (best cell changed during the time 2x TTT), the final cell triggering the 2x event is not the one which started the 2x TTT. In order to overcome this issue, contribution [1] propose that even 2x TTT is reset when the VAS is update. Take 2c as example, see Figure1 below:  


[image: image1]
Figure 1

If 2c TTT is reset when the best CSG cell is changed, some thing may happen:

· If best CSG cell changes quickly as Figure1 showed, and the two cells signal quantity are all above event 2c trigger level which means this non-used frequency is suitable for handover, but in this case, UE will never handover to CSG cells. 

· The reporting of measurement will be delayed;

· UE behaviour is affected: UE has to reset the 2x TTT which UE does not have to according to current mechanism.

· For considering the stability of a cell or a frequency signal quantity which may affect the handover function, TTT is set for corresponding events. TTT for event triggering is just a mechanism for handover reliability, does not mean every TTT set by network is suitable, i.e. even TTT is reset, the same problem could also happen, i.e., one cell signal quantity goes down after 2x event triggered (see Figure1). Therefore, this problem can not be avoided by TTT resetting.
From the above analysis, we prefer to reusing the alternative 2, i.e., anyway, how the TTT value is selected is up to network implementation, so we propose:
Proposal: Maintenance of CSG specific VAS is based on the legacy mechanism, i.e., the same as what is specified for the macro cells.
3 Conclusion

In this contribution, we have a further analysis of the maintenance of the CSG specific VAS, and we propose that:
Proposal: Maintenance of CSG specific VAS is based on the legacy mechanism, i.e., the same as what is specified for the macro cells.
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