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1 Introduction

In RAN2#77bis meeting, some agreements were reached on this topic, this paper tried to revisit the agreements with some analysis from the perspective of efficiency and complexity, new suggestions were proposed. 
2 Discussion
In RAN2#77bis meeting, for the topic of allowing network to exclude CSG cell measurement during inter-frequency detected set operation, there were two options proposed: 
· Option 1: to introduce an indictor of excluding CSG cell measurement when inter-frequency detected set operation is enabled [1]; 
· Option 2: to introduce an explicitly PSC split list or black list when inter-frequency detected set operation is enabled [2];
After some online discussions, option 2 was agreed as the way forward. However, after some further investigations, we  think that option 2 would bring additional complexity and make the operation less efficienct. Using option2 will increase the message length of measurement configuration unnecessarily, if CSG split information is already broadcasted by the network. A network that aims to optimise detected set measurements by excluding CSG cells would reasonably also broadcast CSG split to optimise idle mode mobility procedures too.
According to option 2, there are some alternatives to implement the stage 3 CRs:
Alternative 1: to refer to the IE “CSG PSC Split Information” (see Table 1 below from 10.3.2.9 in 25.331) directly in the measurement control message to indicate the UE to perform the exclusion operation;
Table 1: Tabular architecture of CSG PSC Split Information from 10.3.2.9 in 25.331
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Start PSC
	MP
	
	Integer (0..504 by step of 8)
	The value of this IE specifies the start PSC of the first PSC range (NOTE 1).
	REL-8

	Number of PSCs
	MP
	
	Enumerated (5, 10, 15, 20, 30, 40, 50, 64, 80, 120, 160, 256, alltheRest)
	This IE specifies the number of PSCs reserved for CSG cells in each PSC range. “alltheRest” indicates all values from Start PSC to 511.

Three spare values are needed.
	REL-8

	PSC Range 2 Offset
	CV-alltheRest
	
	Integer (8..504 by step of 8)
	If this IE is included, the UE shall calculate the second PSC range (NOTE 2).

If this IE is not included, the UE shall consider the second PSC range to be not present.
	REL-8

	NOTE 1:
Let the IE "Start PSC" = s. and "Number of PSCs" = n. The complete set of (n) PSC values in range 1 is defined as: {s, ((s + 1) mod 512), ((s + 2) mod 512) ... ((s + n-1) mod 512)}.

	NOTE 2:
Let the IEs "Start PSC" + "Number of PSCs" – 1 + "PSC Range 2 Offset" = s. and "Number of PSCs" = n. The complete set of (n) PSC values in range 2 is defined as: {(s mod 512), ((s + 1) mod 512), ((s + 2) mod 512) ... ((s + n-1) mod 512)}.


Alternative 2: to define a general cell list, something like blacklist as suggested, in the measurement control message to indicate the UE to perform the exclusion operation, see table 2 below as an example of a typical architecture;
Table 2: An example of tabular architecture of black list cells
	Cells to be excluded in detected set cells
	OP
	1 to <  512>
	
	
	REL-11

	>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	


For alternative 1, since the CSG PSC split info broadcasted in SIB3 is only valid for the frequency of the serving cell, which means network has to include this tabular for intra-frequency and inter-frequency measurement separately, this will introduce additional signalling overhead. For alternative 2, Table 2 shows a general architecture allowing network to exclude any cells, as could be seen that if architecture in table 2 wants to cover the cells in table, the size of this list should be much larger.
Both alternative 1 and alternative 2 increases the measurement configuration massage unnecessarily.

For option 1, the only requirement for UE is that UE has to remember the CSG PSC split info broadcasted in intra-frequency cell or inter-frequency cell when it was camped on that frequency. CSG split information is supposed to be understood and remembered also by non CSG capable UEs because these UEs even they are not using CSG cells, would prefer to avoid unsuccessful cell reselection attempts.  

Considering the fact that the network is aware of whether the CSG cells are deployed or not in some certain area, i.e., whether CSG PSC split info is broadcasted or not, hence the networks is able to decide whether to include an exclusion indicator or not. As to the blacklist cells, it is realistic to assume that the number of such cells should be few, the additional power consumption of measuring those cell is not that much. 
Taking the analysis above, it is proposed RAN2 to re-discuss the agreed way forward reached in RAN2#77bis and re-consider option 1 as the way forward.

Proposal: to reconsider the introduction of an indictor of excluding CSG cell measurement in IDT operation as the way forward to not to increase measurement configuration message unnecessarily.

3 Conclusion

In this contribution, we tried to re-evaluate the agreed way forward made in RAN2#77bis regarding the exclusion of CSG cell measurement in IDT operation. Based on the analysis, it is proposed that:
Proposal: to reconsider the introduction of an indictor of excluding CSG cell measurement in IDT operation as the way forward to not to increase measurement configuration message unnecessarily.
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