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1 Introduction

In last RAN4#66bis meeting, measurement pattern for RRM test cases was discussed with regard to UE behavior[1], and related CRs[2] also were discussed. This contribution shows our view on measurement pattern through 2 scenarios and proposes the measurement pattern for RRM test.
2 Discussion

For evaluation measurement pattern for RRM , we consider two scenarios with 3 cells as followings .
· scenario 1
· 1st aggressor cell = serving cell (A1)
· 2nd aggressor cell (A2)
· Victim cell (V)
· Cell ID configuration : (victim cell, 1st aggressor, 2nd aggressor) = (0,6,1)
· Related signaling
· CRS assistant information of 2nd aggressor cell is signalled to serving cell
· Cell list information for victim cell is signalled to serving cell 
· scenario 2
· 1st aggressor cell(A1)
· 2nd aggressor cell(A2)
· Victim cell = serving cell(V)
· Cell ID configuration : (victim cell, 1st  aggressor, 2nd  aggressor) = (0,6,1)

· Related signaling
· CRS assistant information of 1st and 2nd aggressor cells is signalled to serving cell
In each scenario, below assumptions are considered.

· assumption
· Both CRS-IC and NoIC are considered in Pcell and neighbour cell measurement pattern because UE behaviour of CRS-IC is ambiguously described  in[3].  

· On csi-MeasSubframeSet, CRS-IC is considered only  in csi-MeasSubframeSet1-r10(csiSet1). 

· CRS IC is performed only for mitigation of aggressor cell interference.

· RLM is performed in Pcell measurement pattern.
For convenience, following abbreviations are used in below tables and contents.

· A1 : 1st aggressor cell, A2 : 2nd aggressor cell, V : victim cell, S : serving cell

· RE : right estimation, OE : over estimation, UE : under estimation

· PcellMeasP : Pcell measurement pattern, NcellMeasP : Neighbour cell measurement pattern

· csiSet1 : csi-MeasSubframeSet1-r10, csiSet2 : csi-MeasSubframeSet2-r10
2.1 Scenario 1 (1st aggressor cell = serving cell, CN case)
Impact on RSRP, RLM and CSI  is summarized in table 2-1 according to Pcell measurement pattern(PcellMeasP) and neighbour cell measurement pattern(NcellMeasP). 
Table 2-1. Impact on RSRP, RLM and CSI according to Pcell and Neighbor cell measurement pattern 
	ABS Pattern
	1100
	1st aggressor (serving cell)
	2nd  aggressor
	victim
	Serving cell
	csi-SubframePatternConfig-r10(csiSet2Pattern=0011)

	SchedulerPattern
	0011
	RSRPA1
	RSRPA2
	RSRPV
	RLMS (SNR)
	CSI(csiSet2)
	CSI(release)

	MeasPset
	
	IC
	noIC
	IC
	noIC
	IC
	noIC
	IC
	noIC
	noIC
	

	1
	PcellMeasP
	1100
	RE
	RE
	
	
	
	
	OE
	OE
	RE
	OE

	
	NcellMeasP
	1100
	
	
	RE
	RE
	RE
	OE
	
	
	
	

	2
	PcellMeasP
	1100
	RE
	RE
	
	
	
	
	OE
	OE
	
	

	
	NcellMeasP
	0011
	
	
	RE
	RE
	RE
	OE
	
	
	
	

	3
	PcellMeasP
	0011
	RE
	RE
	
	
	
	
	OE
	RE
	
	

	
	NcellMeasP
	1100
	
	
	RE
	RE
	RE
	OE
	
	
	
	

	4
	PcellMeasP
	0011
	RE
	RE
	
	
	
	
	OE
	RE
	
	

	
	NcellMeasP
	0011
	
	
	RE
	RE
	RE
	OE
	
	
	
	


From table 2-1 , we have the following observations in case of aggressor cell being serving cell and CN case .

· Observation 1 : Serving cell RSRP is well measured independent of  Pcell measurement pattern and CRS-IC.
· Observation 2 : 2nd aggressor cell RSRP is well measured independent of  Neighbour cell measurement pattern and CRS-IC.
· Observation 3 : Victim cell RSRP is well measured with CRS-IC  independent of  Neighbour cell measurement pattern.
· Observation 4 : Serving cell RLM in terms of SNR is over estimated  with Pcell measurement pattern having same as ABS pattern independent of  CRS-IC, because of  estimating  noise value lower  in ABS subframe than practical noise value  in non-ABS subframe.
·  Observation 5 : Serving cell RLM in terms of SNR is over estimated  with Pcell measurement pattern being different from ABS pattern and  CRS-IC, because of lower estimated noise due to CRS-IC than practical  noise value.
· Observation 6 : Serving cell RLM in terms of SNR is well estimated  with Pcell measurement pattern being different from ABS pattern and  NoIC due to reflecting practical noise value in non-ABS subframe.
· Observation 7 : Serving cell CSI is well estimated  with csi-MeasSubframeSet2-r10  set with different pattern from ABS pattern.
· Observation 8 :Serving cell CSI is over estimated  provided with released csi-SubframePatternConfig-r10, because of lower estimated noise value  in ABS subframe.
Based on these observations, in case of aggressor cell being serving cell and CN case, Pcell measurement pattern  which is different from ABS pattern is reasonable considering RSRP, RLM and CSI impact.
· Proposal 1 : In case of aggressor cell being serving cell and CN case, Pcell measurement pattern  should be sub set of non-ABS pattern.
· Proposal 2 : In case of aggressor cell being serving cell and CN case, neighbour measurement pattern  should be sub set of ABS pattern.
· Proposal 3 : In case of aggressor cell being serving cell and CN case, measurement pattern for RLM should be  sub set of csi-MeasSubframeSet2-r10.
2.2 Scenario 2 (victim cell = serving cell, CN case)
Impact on RSRP, RLM and CSI  is summarized  in table 2-2 according to Pcell measurement pattern and neighbour cell measurement pattern. 

Table 2-2. Impact on RSRP, RLM and CSI according to Pcell and Neighbor cell measurement pattern 

	ABS Pattern
	1100
	1st 
aggressor 
	2nd  aggressor
	victim

(serving cell)
	Serving cell
	csi-SubframePatternConfig-r10(csiSet1Pattern=1100)

	SchedulerPattern
	1100
	RSRPA1
	RSRPA2
	RSRPV
	RLMS (SNR)
	CSI(csiSet1)
	CSI(release)

	MeasPset
	
	IC
	noIC
	IC
	noIC
	IC
	noIC
	IC
	noIC
	IC
	

	1
	PcellMeasP
	1100
	
	
	
	
	RE
	OE
	RE
	UE
	RE
	UE

	
	NcellMeasP
	1100
	RE
	RE
	RE
	RE
	
	
	
	
	
	

	2
	PcellMeasP
	1100
	
	
	
	
	RE
	OE
	RE
	UE
	
	

	
	NcellMeasP
	0011
	RE
	RE
	RE
	RE
	
	
	
	
	
	

	3
	PcellMeasP
	0011
	
	
	
	
	RE
	OE
	UE
	UE
	
	

	
	NcellMeasP
	1100
	RE
	RE
	RE
	RE
	
	
	
	
	
	

	4
	PcellMeasP
	0011
	
	
	
	
	RE
	OE
	UE
	UE
	
	

	
	NcellMeasP
	0011
	RE
	RE
	RE
	RE
	
	
	
	
	
	


From table 2-2 , we have the following observations in case of victim cell being serving cell and CN case .

· Observation 1 : Serving cell RSRP is well measured with CRS-IC independent of  Pcell measurement pattern.
· Observation 2 : 1st aggressor cell RSRP is well measured independent of  Neighbour cell measurement pattern and CRS-IC.
· Observation 3 : 2nd aggressor cell RSRP is well measured independent of  Neighbour cell measurement pattern and CRS-IC.
· Observation 4 : Serving cell RLM in terms of SNR is well estimated  with Pcell measurement pattern having same as ABS pattern and CRS-IC.
·  Observation 5 : Serving cell RLM in terms of SNR is under estimated  with Pcell measurement pattern having same as ABS pattern and NoIC, because of higher estimated noise with NoIC.
· Observation 6 : Serving cell RLM in terms of SNR is under estimated with Pcell measurement pattern being different from ABS pattern independent of CRS-IC, because of higher estimating noise value in non-ABS subframe than practical noise value in ABS subframe.
· Observation 7 : Serving cell CSI is well estimated  with csi-MeasSubframeSet1-r10  set with same pattern as ABS pattern.
· Observation 8 :Serving cell CSI is under estimated  provided with released csi-SubframePatternConfig-r10, because of higher estimated noise value  in non-ABS subframe.
Based on these observations, in case of  victim cell being serving cell and CN case, Pcell measurement pattern  which is same as ABS pattern is reasonable considering RSRP, RLM and CSI impact.

· Proposal 4: In case of victim cell being serving cell and CN case, Pcell measurement pattern should be sub set of ABS pattern.
· Proposal 5 : In case of victim cell being serving cell and CN case, neighbour cell measurement pattern  should be sub set of non-ABS pattern.
· Proposal 6: In case of victim cell being serving cell and CN case, measurement pattern for RLM should be sub set of csi-MeasSubframeSet1-r10.
3 Conclusion
In this contribution, we observed impact of RSRP, RLM and CSI according to Pcell and neighbour cell measurement pattern and csi-SubframePatternConfig-r10 through 2 scenarios with CN case.

Based on the observation of results, we propose as followings.

· Proposal 1 : In case of aggressor cell being serving cell and CN case, Pcell measurement pattern  should be sub set of non-ABS pattern.
· Proposal 2 : In case of aggressor cell being serving cell and CN case, neighbour measurement pattern  should be sub set of ABS pattern.
· Proposal 3 : In case of aggressor cell being serving cell and CN case, measurement pattern for RLM should be  sub set of csi-MeasSubframeSet2-r10.
· Proposal 4: In case of victim cell being serving cell and CN case, Pcell measurement pattern should be sub set of ABS pattern.
· Proposal 5 : In case of victim cell being serving cell and CN case, neighbour cell measurement pattern  should be sub set of non-ABS pattern.
· Proposal 6: In case of victim cell being serving cell and CN case, measurement pattern for RLM should be sub set of csi-MeasSubframeSet1-r10.
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