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1. Introduction
In RAN4#92 meeting [1], it was agreed to conduct simulation studies to evaluate measurement bandwidth of CSI-RS for RRM measurement requirement. And the simulation assumption for CSI-RS based measurement is agreed in [2]. In this contribution, we provide the simulation results for CSI-RSRP measurement.
2. Discussion
In this section, we provide the simulation results of delta RSRP under AWGN, EPA5 for 15 KHz and 30 KHz. Table 1-8 provide the delta RSRP based on different samples, CSI-RS resource density and configured PRB numbers for 15KHz and 30KHz, respectively.
15 KHz case:
Table 1: Delta RSRP, SINR=-5.97 dB, sync, 15 KHz, D=1, 24PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-2.72
	1.18
	4.13
	3.9
	2.95
	3.42

	
	5
	-1.84
	1.25
	3.33
	3.09
	2.08
	2.58

	
	10
	-0.76
	1.11
	2.80
	1.87
	1.69
	1.78

	EPA5
	3
	-3.58
	1.19
	4.30
	4.77
	3.11
	3.94

	
	5
	-2.23
	1.12
	3.41
	3.35
	2.29
	2.82

	
	10
	-1.15
	0.92
	2.71
	2.07
	1.79
	1.93



Table 2: Delta RSRP, SINR=-5.97 dB, sync, 15 KHz, D=3, 24PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-2.01
	0.51
	2.23
	2.52
	1.72
	2.12

	
	5
	-1.35
	0.34
	2.03
	1.69
	1.69
	1.69

	
	10
	-0.99
	0.39
	1.71
	1.38
	1.32
	1.35

	EPA5
	3
	-2.74
	0.27
	2.53
	3.01
	2.26
	2.63

	
	5
	-2.12
	0.16
	2.11
	2.28
	1.95
	2.11

	
	10
	-1.38
	0.15
	1.57
	1.53
	1.42
	1.47



Table 3: Delta RSRP, SINR=-5.97 dB, sync, 15 KHz, D=1, 48PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-1.82
	0.51
	2.44
	2.33
	1.93
	2.13

	
	5
	-1.37
	0.50
	2.25
	1.87
	1.75
	1.81

	
	10
	-0.64
	0.50
	2.05
	1.14
	1.55
	1.34

	EPA5
	3
	-2.79
	0.83
	3.68
	3.62
	2.85
	3.23

	
	5
	-2.11
	0.76
	3.02
	2.87
	2.26
	2.56

	
	10
	-1.32
	0.66
	2.54
	1.98
	1.88
	1.93



Table 4: Delta RSRP, SINR=-5.97 dB, sync, 15 KHz, D=3, 48PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-1.43
	0.31
	1.71
	1.74
	1.4
	1.57

	
	5
	-0.71
	0.17
	1.55
	0.88
	1.38
	1.13

	
	10
	-0.64
	0.31
	1.28
	0.95
	0.97
	0.96

	EPA5
	3
	-2.11
	0.40
	2.22
	2.51
	1.82
	2.16

	
	5
	-1.65
	0.23
	1.94
	1.88
	1.71
	1.79

	
	10
	-0.91
	0.24
	1.41
	1.15
	1.17
	1.16



Table 5: Delta RSRP, SINR=-5.97 dB, syn,15kHz, D=1, 96PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-1.74
	0.31
	1.96
	2.05
	1.65
	1.85

	
	5
	-1.31
	0.28
	1.52
	1.59
	1.24
	1.41

	
	10
	-0.95
	0.28
	1.25
	1.23
	0.97
	1.10

	EPA5
	3
	-2.04
	0.67
	3.22
	2.71
	2.55
	2.63

	
	5
	-1.47
	0.65
	2.55
	2.12
	1.9
	2.01

	
	10
	-0.96
	0.67
	2.15
	1.63
	1.48
	1.55



Table 6: Delta RSRP, SINR=-3.97 dB, syn,15kHz, D=1, 96PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-0.78
	0.31
	1.26
	-3.78
	1.09
	-1.34

	
	5
	-0.52
	0.29
	1.01
	-5.52
	0.81
	-2.35

	
	10
	-0.34
	0.34
	0.81
	-10.34
	0.68
	-4.83




30 KHz case:
Table 7: Delta RSRP, SINR=-5.97 dB, sync, 30 KHz, D=1, 24PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-3.35
	1.15
	4.25
	4.5
	3.1
	3.80

	
	5
	-2.08
	1.15
	3.36
	3.23
	2.21
	2.7

	
	10
	-1.14
	0.90
	2.61
	2.04
	1.71
	1.87

	EPA5
	3
	-2.65
	1.46
	5.24
	4.11
	3.78
	3.94

	
	5
	-1.88
	1.62
	4.4
	3.5
	2.78
	3.14

	
	10
	-0.52
	1.46
	3.80
	1.98
	2.34
	2.16



Table 8: Delta RSRP, SINR=-5.97 dB, sync, 30 KHz, D=3, 24PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-1.80
	0.47
	2.43
	2.27
	1.96
	2.11

	
	5
	-1.37
	0.51
	2.14
	1.88
	1.63
	1.75

	
	10
	-0.64
	0.51
	2.05
	1.15
	1.54
	1.34

	EPA5
	3
	-2.42
	0.59
	3.01
	3.01
	2.42
	2.71

	
	5
	-1.78
	0.52
	2.60
	2.3
	2.08
	2.19

	
	10
	-0.93
	0.36
	2.19
	1.29
	1.83
	1.56



Table 9: Delta RSRP, SINR=-5.97 dB, sync, 30 KHz, D=1, 48PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-2.63
	0.48
	2.80
	3.11
	2.32
	2.71

	
	5
	-1.96
	0.47
	2.23
	2.43
	1.76
	2.09

	
	10
	-1.22
	0.46
	1.73
	1.68
	1.27
	1.47

	EPA5
	3
	-2.18
	1.19
	4.45
	3.37
	3.26
	3.31

	
	5
	-1.91
	1.20
	3.99
	3.11
	2.79
	2.95

	
	10
	-0.78
	1.19
	3.26
	1.97
	2.07
	2.02



Table 10: Delta RSRP, SINR=-5.97 dB, sync, 30 KHz, D=3, 48PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-1.29




	0.31
	1.87
	1.6
	1.56
	1.58

	
	5
	-1.08
	0.37
	1.50
	1.45
	1.13
	1.29

	
	10
	-0.55
	0.31
	1.33
	0.86
	1.02
	0.94

	EPA5
	3
	-1.96
	0.50
	2.72




	2.46
	2.22
	2.34

	
	5
	-1.38
	0.50
	2.45
	1.88
	1.95
	1.91

	
	10
	-0.92
	0.56
	1.76
	1.48
	1.2
	1.34



Table 11: Delta RSRP, SINR=-5.97 dB, syn,30kHz, D=1, 96PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-1.79
	0.34
	2.01
	2.13
	1.67
	1.90

	
	5
	-1.49
	0.31
	1.64
	1.8
	1.33
	1.56

	
	10
	-0.92
	0.26
	1.11
	1.18
	0.85
	1.01

	EPA5
	3
	-2.27
	0.85
	3.37
	3.12
	2.52
	2.82

	
	5
	-1.61
	0.76
	3.08
	2.37
	2.32
	2.34

	
	10
	-0.85
	0.71
	2.37
	1.56
	1.66
	1.61





Table 12: Delta RSRP, SINR=-3.97 dB, syn,30kHz, D=1, 96PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	3
	-0.78
	0.32
	1.24
	1.1
	0.92
	1.01

	
	5
	-0.67
	0.30
	1.09
	0.97
	0.79
	0.88

	
	10
	-0.35
	0.23
	0.73
	0.58
	0.5
	0.54

	EPA5
	3
	-1.75
	0.29
	2.03
	2.04
	1.74
	1.89

	
	5
	-1.27
	0.20
	1.63
	1.47
	1.43
	1.45

	
	10
	-0.83
	0.20
	1.18
	1.03
	0.98
	1.00



Compared in Table 1, 3, 5, 7 and Table 2, 4, 6, 8, we can observe that the gain of CSI-RSRP accuracy can be obtained by improving the density of CSI-RS resource. Similarity, compared in Table 1, 2, 5, 6 and Table 3, 4, 7, 8, we can observe that the gain of CSI-RSRP accuracy can be obtained by improving the number of PRB for configured CSI-RS resource. According to the above simulation results, when the sample number is larger than 5, for most of cases, the delta RSRP of CSI-RS can be in .
Observation 1: The gain of CSI-RSRP accuracy can be obtained by improving the density of CSI-RS resource.
Observation 2: the gain of CSI-RSRP accuracy can be obtained by improving the number of PRB for configured CSI-RS resource.
Observation 3: when the sample number is larger than 5, for most of cases, the delta RSRP of CSI-RS can be in .
3. Conclusion
In this contribution, we provide the simulation results for CSI-RSRP measurement, and provide the observations as follows:
Observation 1: The gain of CSI-RSRP accuracy can be obtained by improving the density of CSI-RS resource.
Observation 2: the gain of CSI-RSRP accuracy can be obtained by improving the number of PRB for configured CSI-RS resource.
Observation 3: when the sample number is larger than 5, for most of cases, the delta RSRP of CSI-RS can be in .
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5. Annex
15 KHz case:
Case1：D=1, SCS = 15 KHz, 24PRBs
[image: ] [image: ]
F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms
Case2：D=3, SCS = 15 KHz, 24PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms





Case3：D=1, SCS = 15 KHz, 48PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms
Case4：D=3, SCS = 15 KHz, 48PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms







Case5：D=1, SCS = 15 KHz, 96PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms




15 KHz case:
Case6：D=1, SCS = 30 KHz, 24PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms
Case7：D=3, SCS = 30 KHz, 24PRBs
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F. AWGN Cell ID=674(target) 30 KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 30KHz CSI-RS Periodicity=40ms






Case8：D=1, SCS = 30 KHz, 48PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms
Case9：D=3, SCS = 30 KHz, 48PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms  F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms







Case10：D=1, SCS = 30 KHz, 96PRBs
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F. AWGN Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms   F. EPA5 Cell ID=674(target) 15KHz CSI-RS Periodicity=40ms
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