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1. Introduction

Based on the agreed simulation assumptions in [1], we provide the simulation results of L1-RSRP measurement accuracy.
2. Discussion
In this section, we provide the simulation results of L1-RSRP measurement accuracy, including both SSB based L1-RSRP and CSI-RS based L1-RSRP. The simulation results of CSI-RS based L1-RSRP are measured with 24RB bandwidth and Density=3.

The results in those tables show 5%, 50% and 95% CDF of delta-RSRP which is calculated by using the following equation.
· Delta L1-RSRP = Measured L1-RSRP – Ideal L1-RSRP.

· Measured L1-RSRP is defined as the true value assuming real channel estimation.

The simulation results of L1-RSRP measurement accuracy based on single-shot measurements are provided in Table 1.
Table 1. Measurement accuracy of delta L1-RSRP (1 sample)
	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=15KHz)
	CSI-RS Based L1-RSRP (SCS=15KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-3
	-1.12
	-0.04
	0.89
	1.08
	0.93
	-1.57
	-0.11
	1.04
	1.46
	1.15

	
	-2
	-0.97
	-0.05
	0.77
	0.92
	0.82
	-1.37
	-0.05
	0.99
	1.32
	1.04

	
	-1
	-0.84
	-0.05
	0.69
	0.79
	0.74
	-1.18
	-0.12
	0.81
	1.06
	0.93

	
	0
	-0.74
	-0.04
	0.61
	0.90
	0.65
	-1.14
	-0.12
	0.78
	1.03
	0.90

	EPA 5Hz
	-3
	-1.62
	-0.04
	1.17
	1.58
	1.21
	-2.08
	-0.10
	1.37
	1.98
	1.47

	
	-2
	-1.36
	-0.05
	0.99
	1.31
	1.04
	-1.91
	-0.11
	1.12
	1.79
	1.23

	
	-1
	-1.20
	-0.05
	0.90
	1.15
	0.95
	-1.58
	-0.09
	0.99
	1.48
	1.09

	
	0
	-1.03
	-0.04
	0.79
	0.99
	0.83
	-1.27
	-0.11
	0.83
	1.16
	0.94

	ETU 30Hz
	-3
	-1.28
	-0.08
	0.96
	1.20
	1.04
	-2.81
	-0.59
	0.78
	2.22
	1.37

	
	-2
	-1.18
	-0.05
	0.86
	1.14
	0.90
	-2.42
	-0.59
	0.63
	1.83
	1.22

	
	-1
	-1.05
	-0.07
	0.72
	0.99
	0.79
	-2.22
	-0.61
	0.50
	1.61
	1.10

	
	0
	-0.89
	-0.06
	0.65
	0.83
	0.71
	-1.97
	-0.57
	0.40
	1.39
	0.97

	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=30KHz)
	CSI-RS Based L1-RSRP (SCS=30KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-3
	-1.15
	-0.05
	0.88
	1.10
	0.93
	-1.62
	-0.11
	1.12
	1.51
	1.23

	
	-2
	-0.96
	-0.03
	0.76
	0.93
	0.79
	-1.37
	-0.09
	0.99
	1.28
	1.08

	
	-1
	-0.84
	-0.03
	0.70
	0.81
	0.73
	-1.18
	-0.10
	0.85
	1.08
	0.95

	
	0
	-0.73
	-0.04
	0.59
	0.69
	0.63
	-1.05
	-0.10
	0.75
	0.95
	0.85

	EPA 5Hz
	-3
	-1.60
	-0.07
	1.15
	1.54
	1.22
	-1.98
	-0.11
	1.31
	1.87
	1.44

	
	-2
	-1.33
	-0.05
	0.97
	1.28
	1.02
	-1.72
	-0.10
	1.13
	1.62
	1.23

	
	-1
	-1.14
	-0.05
	0.86
	1.09
	0.91
	-1.48
	-0.11
	0.96
	1.37
	1.07

	
	0
	-1.00
	-0.04
	0.77
	0.96
	0.81
	1.31
	-0.10
	0.86
	1.21
	0.96

	TDL-C 30Hz
	-3
	-1.55
	-0.04
	1.10
	1.51
	1.14
	-2.19
	-0.12
	1.35
	2.07
	1.47

	
	-2
	-1.33
	-0.06
	0.99
	1.27
	1.05
	-1.86
	-0.11
	1.20
	1.75
	1.31

	
	-1
	-1.19
	-0.05
	0.88
	1.14
	0.93
	-1.54
	-0.10
	1.03
	1.44
	1.13

	
	0
	-0.99
	-0.05
	0.75
	0.94
	0.80
	-1.35
	-0.09
	0.94
	1.26
	1.03

	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=120KHz)
	CSI-RS Based L1-RSRP (SCS=60KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-3
	-1.12
	-0.04
	0.90
	1.08
	0.94
	-1.58
	-0.12
	1.09
	1.46
	1.21

	
	-2
	-0.98
	-0.04
	0.77
	0.94
	0.81
	-1.37
	-0.11
	0.96
	1.26
	1.07

	
	-1
	-0.84
	-0.05
	0.69
	0.79
	0.74
	-1.20
	-0.09
	0.85
	1.11
	0.94

	
	0
	-0.75
	-0.05
	0.59
	0.70
	0.64
	-1.06
	-0.10
	0.74
	0.96
	0.84

	TDL-C 30Hz
	-3
	-1.47
	-0.06
	1.16
	1.41
	1.22
	-2.01
	-0.13
	1.29
	1.88
	1.42

	
	-2
	-1.37
	-0.09
	0.89
	1.27
	0.98
	-1.74
	-0.12
	1.11
	1.62
	1.23

	
	-1
	-1.08
	-0.02
	0.86
	1.06
	0.88
	-1.44
	-0.09
	1.01
	1.35
	1.10

	
	0
	-0.93
	-0.06
	0.72
	0.87
	0.78
	-1.24
	-0.09
	0.85
	1.05
	0.94

	TDL-C 300Hz
	-3
	-1.51
	-0.25
	0.78
	1.26
	1.04
	-2.47
	-0.48
	0.80
	1.99
	1.28

	
	-2
	-1.30
	-0.23
	0.68
	1.07
	0.92
	-2.17
	-0.48
	0.71
	1.69
	1.18

	
	-1
	-1.12
	-0.25
	0.54
	0.87
	0.79
	-1.92
	-0.48
	0.56
	1.44
	1.04

	
	0
	-1.11
	-0.22
	0.48
	0.89
	0.70
	-1.75
	-0.49
	0.44
	1.26
	0.93

	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=240KHz)
	CSI-RS Based L1-RSRP (SCS=120KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	AWGN
	-3
	-1.13
	-0.06
	0.89
	1.07
	0.95
	-1.60
	-0.11
	1.11
	1.49
	1.22

	
	-2
	-0.99
	-0.04
	0.76
	0.95
	0.80
	-1.38
	-0.10
	0.99
	1.28
	1.09

	
	-1
	-0.87
	-0.05
	0.68
	0.82
	0.73
	-1.19
	-0.10
	0.86
	1.09
	0.96

	
	0
	-0.76
	-0.05
	0.61
	0.71
	0.66
	-1.04
	-0.11
	0.75
	0.93
	0.86

	TDL-C 30Hz
	-3
	-1.42
	-0.06
	1.00
	1.36
	1.06
	-1.86
	-0.12
	1.24
	1.74
	1.36

	
	-2
	-1.20
	-0.05
	0.91
	1.15
	0.96
	-1.61
	-0.11
	1.08
	1.50
	1.19

	
	-1
	-1.03
	-0.06
	0.81
	0.97
	0.87
	-1.37
	-0.11
	0.96
	1.26
	1.07

	
	0
	-0.92
	-0.06
	0.67
	0.86
	0.73
	-1.25
	-0.11
	0.82
	1.14
	0.93

	TDL-C 300Hz
	-3
	-1.85
	-0.43
	0.58
	1.42
	1.01
	-3.92
	-1.19
	0.31
	2.73
	1.50

	
	-2
	-1.68
	-0.44
	0.48
	1.24
	0.92
	-3.56
	-1.17
	0.18
	2.39
	1.35

	
	-1
	-1.49
	-0.43
	0.38
	1.06
	0.81
	-3.38
	-1.18
	0.06
	2.20
	1.24

	
	0
	-1.39
	-0.41
	0.29
	0.98
	0.70
	-3.15
	-1.19
	-0.08
	1.96
	1.11


The simulation results of L1-RSRP measurement accuracy with 3 measurement samples are provided in Table 2.
Table 2. Measurement accuracy of delta L1-RSRP (3 samples)
	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=15KHz)
	CSI-RS Based L1-RSRP (SCS=15KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	EPA 5Hz
	-3
	-0.76
	-0.04
	0.57
	0.72
	0.61
	-1.00
	-0.09
	0.70
	0.91
	0.79

	
	-2
	-0.67
	-0.04
	0.49
	0.63
	0.53
	-0.87
	-0.09
	0.62
	0.78
	0.72

	
	-1
	-0.57
	-0.04
	0.44
	0.53
	0.48
	-0.78
	-0.09
	0.53
	0.70
	0.61

	
	0
	-0.50
	-0.04
	0.37
	0.46
	0.41
	-0.70
	-0.09
	0.45
	0.61
	0.54

	ETU 30Hz
	-3
	-0.70
	-0.05
	0.52
	0.65
	0.57
	-1.53
	-0.55
	0.24
	0.98
	0.79

	
	-2
	-0.61
	-0.06
	0.45
	0.55
	0.51
	-1.39
	-0.55
	0.16
	0.84
	0.72

	
	-1
	-0.53
	-0.05
	0.39
	0.48
	0.44
	-1.32
	-0.55
	0.10
	0.77
	0.64

	
	0
	-0.48
	-0.05
	0.34
	0.43
	0.39
	-1.23
	-0.55
	0.02
	0.68
	0.57

	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=30KHz)
	CSI-RS Based L1-RSRP (SCS=30KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	EPA 5Hz
	-3
	-0.76
	-0.05
	0.58
	0.71
	0.63
	-1.02
	-0.09
	0.70
	0.93
	0.79

	
	-2
	-0.66
	-0.04
	0.50
	0.62
	0.54
	-0.87
	-0.09
	0.60
	0.78
	0.69

	
	-1
	-0.58
	-0.05
	0.42
	0.53
	0.47
	-0.78
	-0.09
	0.51
	0.69
	0.60

	
	0
	-0.50
	-0.04
	0.38
	0.46
	0.42
	-0.68
	-0.09
	0.44
	0.59
	0.53

	TDL-C 30Hz
	-3
	-0.70
	-0.05
	0.56
	0.65
	0.61
	-0.98
	-0.09
	0.67
	0.89
	0.76

	
	-2
	-0.60
	-0.05
	0.48
	0.55
	0.53
	-0.84
	-0.08
	0.59
	0.76
	0.67

	
	-1
	-0.54
	-0.04
	0.42
	0.48
	0.46
	-0.76
	-0.09
	0.49
	0.67
	0.58

	
	0
	-0.47
	-0.04
	0.36
	0.43
	0.40
	-0.65
	-0.09
	0.44
	0.56
	0.53

	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=120KHz)
	CSI-RS Based L1-RSRP (SCS=60KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	TDL-C 30Hz
	-3
	-0.72
	-0.04
	0.55
	0.68
	0.59
	-0.96
	-0.10
	0.67
	0.86
	0.77

	
	-2
	-0.62
	-0.04
	0.47
	0.58
	0.51
	-0.84
	-0.10
	0.58
	0.74
	0.68

	
	-1
	-0.53
	-0.04
	0.40
	0.49
	0.44
	-0.76
	-0.09
	0.50
	0.67
	0.59

	
	0
	-0.48
	-0.04
	0.36
	0.44
	0.40
	-0.66
	-0.08
	0.44
	0.58
	0.52

	TDL-C 300Hz
	-3
	-0.89
	-0.23
	0.35
	0.66
	0.58
	-1.39
	-0.45
	0.31
	0.94
	0.76

	
	-2
	-0.80
	-0.23
	0.27
	0.57
	0.50
	-1.27
	-0.46
	0.24
	0.81
	0.70

	
	-1
	-0.71
	-0.22
	0.23
	0.49
	0.45
	-1.16
	-0.44
	0.17
	0.72
	0.61

	
	0
	-0.65
	-0.22
	0.18
	0.43
	0.40
	-1.08
	-0.45
	0.09
	0.63
	0.54

	Propagation condition
	SINR [dB]
	SSB Based L1-RSRP (SCS=240KHz)
	CSI-RS Based L1-RSRP (SCS=120KHz)

	
	
	5%
	50%
	95%
	50% - 5%
	95% -50%
	5%
	50%
	95%
	50% - 5%
	95% -50%

	TDL-C 30Hz
	-3
	-0.71
	-0.05
	0.55
	0.66
	0.60
	-0.98
	-0.10
	0.64
	0.88
	0.74

	
	-2
	-0.61
	-0.05
	0.47
	0.56
	0.52
	-0.83
	-0.10
	0.56
	0.73
	0.66

	
	-1
	-0.53
	-0.05
	0.41
	0.48
	0.46
	-0.75
	-0.10
	0.49
	0.65
	0.59

	
	0
	-0.48
	-0.06
	0.35
	0.42
	0.41
	-0.68
	-0.10
	0.42
	0.58
	0.52

	TDL-C 300Hz
	-3
	-1.12
	-0.41
	0.19
	0.71
	0.60
	-2.38
	-1.16
	-0.25
	1.22
	0.91

	
	-2
	-1.02
	-0.41
	0.13
	0.61
	0.54
	-2.22
	-1.15
	-0.33
	1.07
	0.82

	
	-1
	-0.95
	-0.41
	0.05
	0.54
	0.46
	-2.12
	-1.14
	-0.39
	0.98
	0.75

	
	0
	-0.90
	-0.40
	0.01
	0.50
	0.41
	-2.04
	-1.13
	-0.46
	0.91
	0.67


Observation 1: For SSB based L1-RSRP with single-shot measurement, both absolute and relative L1-RSRP accuracies of are within ±2dB at SNR=-3dB.
Observation 2: For CSI-RS based L1-RSRP with single-shot measurement, the absolute L1-RSRP accuracy is within ±4dB at SNR=-3dB, and the relative L1-RSRP accuracy is within ±3dB at SNR=-3dB.
Observation 3: For CSI-RS based L1-RSRP with 3 measurement samples, the absolute L1-RSRP accuracy is within ±2.5dB at SNR=-3dB, and the relative L1-RSRP accuracy is within ±1.5dB at SNR=-3dB.
Observation 4: The CSI-RS based L1-RSRP accuracy performance is decreased as the Doppler shift increasing.

3. Conclusions

Based on the agreed simulation assumptions in last RAN4 meeting, this contribution provides our simulation results of L1-RSRP measurement accuracy, and some observations are given as follows:

Observation 1: For SSB based L1-RSRP with single-shot measurement, both absolute and relative L1-RSRP accuracies of are within ±2dB at SNR=-3dB.

Observation 2: For CSI-RS based L1-RSRP with single-shot measurement, the absolute L1-RSRP accuracy is within ±4dB at SNR=-3dB, and the relative L1-RSRP accuracy is within ±3dB at SNR=-3dB.
Observation 3: For CSI-RS based L1-RSRP with 3 measurement samples, the absolute L1-RSRP accuracy is within ±2.5dB at SNR=-3dB, and the relative L1-RSRP accuracy is within ±1.5dB at SNR=-3dB.

Observation 4: The CSI-RS based L1-RSRP accuracy performance is decreased as the Doppler shift increasing.
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