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1. Introduction

In the last meeting, there is discussion on the CSI-RS measurement bandwidth and a WF was agreed [1]. This contribution provides further discussion on this issue.

2. Discussion 
According to the agreed WF [1], there are several options for CSI-RS measurement bandwidth, which are duplicated as following.

· Define at least one set of measurement requirement with the following applicable CSI-RS configuration:

· Option 1: {D=3 with PRBs ≥ 48};

· Option 2: {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96};

· Option 3: CSI-RS REs ≥ 96

· Other option is not precluded

· FFS whether to define additional measurement requirement for CSI-RS configurations in RAN4#94bis

Table 1 is the simulation results for SCS =30KHz. CSI-RS bandwidth of 24 PRB, 48 PRB, 96 PRB, 192 PRB are simulated. And {1, 3, 5 10} samples are simulated.

Table 1 simulation results of CSI-RS based RSRP for SCS = 30KHz at SNR = -6dB
	RB #
	Density
	Sample #
	5%
	50%
	95%
	Absolute accuracy
	Relative accuracy

	24
	3
	1
	0.09
	1.10
	1.92
	1.92
	1.01

	
	
	3
	0.55
	1.10
	1.62
	1.62
	0.55

	
	
	5
	0.69
	1.11
	1.50
	1.50
	0.42

	
	
	10
	0.80
	1.10
	1.39
	1.39
	0.30

	48
	1
	1
	-2.28
	-0.43
	0.91
	2.28
	1.85

	
	
	3
	-1.39
	-0.41
	0.40
	1.39
	0.98

	
	
	5
	-1.12
	-0.40
	0.25
	1.12
	0.72

	
	
	10
	-0.90
	-0.40
	0.06
	0.9
	0.50

	
	3
	1
	-0.57
	0.33
	1.04
	1.04
	0.9

	
	
	3
	-0.15
	0.34
	0.77
	0.77
	0.49

	
	
	5
	-0.04
	0.34
	0.67
	0.67
	0.38

	
	
	10
	0.07
	0.34
	0.58
	0.58
	0.27

	96
	1
	1
	-0.39
	0.55
	1.40
	1.40
	0.94

	
	
	3
	0.02
	0.56
	1.05
	1.05
	0.54

	
	
	5
	0.16
	0.57
	0.96
	0.96
	0.41

	
	
	10
	0.28
	0.57
	0.85
	0.85
	0.29

	
	3
	1
	-0.28
	0.35
	0.90
	0.90
	0.63

	
	
	3
	0.01
	0.36
	0.68
	0.68
	0.35

	
	
	5
	0.08
	0.35
	0.60
	0.60
	0.27

	
	
	10
	0.16
	0.35
	0.54
	0.54
	0.19

	192
	1


	1
	-0.44
	0.31
	0.98
	0.98
	0.75

	
	
	3
	-0.10
	0.32
	0.71
	0.71
	0.42

	
	
	5
	-0.01
	0.31
	0.62
	0.62
	0.32

	
	
	10
	0.08
	0.31
	0.54
	0.54
	0.23

	
	3
	1
	-0.73
	-0.29
	0.10
	0.73
	0.44

	
	
	3
	-0.53
	-0.29
	-0.07
	0.53
	0.24

	
	
	5
	-0.47
	-0.29
	-0.11
	0.47
	0.18

	
	
	10
	-0.42
	-0.29
	-0.17
	0.42
	0.13

	264
	1
	1
	-0.38
	0.27
	0.85
	0.85
	0.65

	
	
	3
	-0.09
	0.27
	0.62
	0.62
	0.36

	
	
	5
	0.00
	0.27
	0.54
	0.54
	0.27

	
	
	10
	0.08
	0.28
	0.47
	0.47
	0.20

	
	3
	1
	-0.20
	0.23
	0.65
	0.65
	0.43

	
	
	3
	-0.02
	0.23
	0.47
	0.47
	0.25

	
	
	5
	0.04
	0.23
	0.42
	0.42
	0.19

	
	
	10
	0.09
	0.23
	0.37
	0.37
	0.14


The configuration of CSI-RS measurement is very flexible. There are 5 candidate BW: {24, 48, 96, 192, 264} PRB and two candidate density: {1, 3}. When larger BW and/or density is configured, better measurement performance is expected. If the CSI-RS based measurement requirements are specified based on only one set of configurations, the better measurement performance of larger BW and/or density may not be guaranteed. It is preferred to specify requirements based on two sets of configurations.
Observation 1: the configuration of CSI-RS is very flexible, if the requirements are specified based on only one set of configurations, the better measurement performance of larger BW and/or density may not be guaranteed.
However, according to the discussion, UE vendors prefer to have one set of requirements. Since companies have different views, this issue has been discussed for several meetings but little progress has been made. To move forward, we can compromise to specify requirements based on one set of configurations.
Proposal 1: To move forward, we can compromise to define CSI-RS based measurement requirements based on one set of configurations.
For the detailed configuration applied for the requirements, we do not prefer to adopt D=3 with PRB ≥ 48. We have concern on the limitation of D=3. If this configuration is adopted, it means that there is no requirement for the case with D=1. In the deployment, for the case with larger BW, it is possible to configure D=1 to reduce overhead. It is necessary to specify requirements for this case.
As above discussion, there are several candidate BW. Each BW can be configured with density of 1 or 3. Since different combination of BW and density results in different number of CSI-RS REs, and it is the number of reference signal REs that has impact on the measurement performance, it is proposed to define requirements based on the number of REs.
Proposal 2: it is proposed to define requirements based on the number of CSI-RS REs.
Proposal 3: it is proposed to specify CSI-RS based measurement requirements for REs >= 96.
3. Conclusion
This contribution provides discussion on CSI-RS measurement bandwidth, and the proposals are:
Observation 1: the configuration of CSI-RS is very flexible, if the requirements are specified based on only one set of configurations, the better measurement performance of larger BW and/or density may not be guaranteed.
Proposal 1: To move forward, we can compromise to define CSI-RS based measurement requirements based on one set of configurations.

Proposal 2: it is proposed to define requirements based on the number of CSI-RS REs.
Proposal 3: it is proposed to specify CSI-RS based measurement requirements for REs >= 96.
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