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1. Introduction

Based on the agreed simulation assumptions in [1], we provide the updated simulation results of SS block based measurements in NR.
2. Discussion
According to RAN1 agreements, at least NR-SSS is used for SS block RSRP measurements. In this contribution, simulation results of RSRP measurements measured from NR-SSS are provided.
2.1. Simulation Assumptions
The simulation assumptions used in this paper are mostly based on the proposal in [1]. The more detailed simulation parameters and assumptions are given in Appendix.
2.2. Simulation Results
In this section, we provide the simulation results of SS block RSRP for NR. The results in those tables show 5%, 50% and 95% CDF of delta-RSRP which is calculated by using the following equation.
· Delta RSRP = Measured RSRP – Ideal RSRP.

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

Table 1. Delta-RSRP measured on NR-SSS (SCS = 15 KHz)
	Propagation condition
	SINR [dB]
	2Rx
	4Rx

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

	AWGN
	-8
	-0.73
	0.31
	1.23
	1.04
	0.92
	-0.16
	0.66
	1.38
	0.82
	0.72

	
	-7
	-0.62
	0.27
	1.09
	0.89
	0.82
	-0.11
	0.55
	1.19
	0.66
	0.64

	
	-6
	-0.58
	0.20
	0.96
	0.78
	0.76
	-0.16
	0.45
	1.07
	0.61
	0.62

	EPA5
	-8
	-1.26
	-0.04
	1.12
	1.22
	1.16
	-1.02
	0.01
	0.93
	1.03
	0.92

	
	-7
	-1.17
	-0.05
	0.94
	1.12
	0.99
	-0.78
	0.01
	0.81
	0.79
	0.80

	
	-6
	-0.89
	-0.05
	0.76
	0.84
	0.81
	-0.68
	-0.02
	0.66
	0.66
	0.68

	ETU30
	-8
	-1.15
	0.01
	1.09
	1.16
	1.08
	-0.92
	0.08
	0.99
	1.00
	0.91

	
	-7
	-0.93
	-0.03
	0.88
	0.90
	0.91
	-0.77
	0.08
	0.85
	0.85
	0.77

	
	-6
	-0.86
	-0.01
	0.74
	0.85
	0.75
	-0.7
	0.02
	0.76
	0.72
	0.74

	TDL-A
	-8
	-1.11
	-0.03
	0.94
	1.08
	0.97
	-0.95
	0.03
	0.88
	0.98
	0.85

	
	-7
	-0.99
	0.00
	0.88
	0.99
	0.88
	-0.82
	0.03
	0.84
	0.85
	0.81

	
	-6
	-0.90
	-0.05
	0.78
	0.85
	0.83
	-0.72
	-0.03
	0.69
	0.69
	0.72

	TDL-B
	-8
	-1.20
	-0.02
	1.05
	1.18
	1.07
	-0.91
	0.03
	0.98
	0.94
	0.95

	
	-7
	-1.02
	-0.04
	0.89
	0.98
	0.93
	-0.82
	0.03
	0.82
	0.85
	0.79

	
	-6
	-0.93
	-0.03
	0.78
	0.90
	0.81
	-0.75
	0.02
	0.72
	0.77
	0.70

	TDL-C
	-8
	-1.18
	-0.02
	1.1
	1.16
	1.12
	-0.95
	0.03
	0.93
	0.98
	0.90

	
	-7
	-1.05
	-0.04
	0.85
	1.01
	0.89
	-0.79
	0.02
	0.77
	0.81
	0.75

	
	-6
	-0.87
	-0.05
	0.73
	0.82
	0.78
	-0.72
	-0.03
	0.69
	0.69
	0.72


Table 2. Delta-RSRP measured on NR-SSS (SCS = 30 KHz)
	Propagation condition
	SINR [dB]
	2Rx
	4Rx

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

	AWGN
	-8
	-0.80
	0.33
	1.34
	1.13
	1.01
	-0.13
	0.61
	1.42
	0.74
	0.81

	
	-7
	-0.64
	0.26
	1.11
	0.9
	0.85
	-0.13
	0.55
	1.18
	0.68
	0.63

	
	-6
	-0.52
	0.21
	0.94
	0.73
	0.73
	-0.13
	0.44
	1.06
	0.57
	0.62

	EPA5
	-8
	-1.27
	-0.05
	1.09
	1.22
	1.14
	-0.98
	0.00
	0.85
	0.98
	0.85

	
	-7
	-1.11
	-0.02
	0.96
	1.09
	0.98
	-0.87
	-0.02
	0.77
	0.85
	0.79

	
	-6
	-0.85
	-0.04
	0.79
	0.81
	0.83
	-0.74
	-0.02
	0.65
	0.72
	0.67

	ETU30
	-8
	-1.28
	-0.09
	0.94
	1.19
	1.03
	-1.03
	-0.02
	0.88
	1.01
	0.90

	
	-7
	-1.15
	-0.12
	0.76
	1.03
	0.88
	-0.94
	-0.05
	0.75
	0.89
	0.80

	
	-6
	-0.94
	-0.12
	0.66
	0.82
	0.78
	-0.79
	-0.08
	0.65
	0.71
	0.73

	TDL-A
	-8
	-1.17
	-0.05
	1.00
	1.12
	1.05
	-0.91
	0.06
	0.98
	0.97
	0.92

	
	-7
	-0.96
	-0.05
	0.9
	0.91
	0.95
	-0.84
	0.01
	0.82
	0.85
	0.81

	
	-6
	-0.88
	-0.03
	0.78
	0.85
	0.81
	-0.68
	0.00
	0.71
	0.68
	0.71

	TDL-B
	-8
	-1.25
	-0.03
	1.07
	1.22
	1.10
	-0.97
	0.05
	0.97
	1.02
	0.92

	
	-7
	-0.99
	0.04
	0.91
	1.03
	0.87
	-0.88
	0.02
	0.65
	0.90
	0.63

	
	-6
	-0.9
	-0.04
	0.73
	0.86
	0.77
	-0.7
	-0.04
	0.73
	0.66
	0.77

	TDL-C
	-8
	-1.16
	0.03
	1.05
	1.19
	1.02
	-0.85
	0.01
	0.97
	0.86
	0.96

	
	-7
	-1.08
	0.00
	0.95
	1.08
	0.95
	-0.84
	0.01
	0.74
	0.85
	0.73

	
	-6
	-0.9
	-0.05
	0.71
	0.85
	0.76
	-0.73
	0.01
	0.74
	0.74
	0.73


Table 3. Delta-RSRP measured on NR-SSS (SCS = 120 KHz)
	Propagation condition
	SINR [dB]
	2Rx
	4Rx

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

	AWGN
	-8
	-0.75
	0.43
	1.49
	1.18
	1.06
	-0.08
	0.80
	1.69
	0.88
	0.89

	
	-7
	-0.67
	0.37
	1.27
	1.04
	0.9
	-0.11
	0.65
	1.48
	0.76
	0.83

	
	-6
	-0.52
	0.32
	1.15
	0.84
	0.83
	-0.07
	0.58
	1.22
	0.65
	0.64

	EPA5
	-8
	-1.38
	0.05
	1.33
	1.43
	1.28
	-0.97
	0.09
	1.19
	1.06
	1.10

	
	-7
	-1.12
	0.04
	1.02
	1.16
	0.98
	-0.85
	0.03
	1.01
	0.88
	0.98

	
	-6
	-0.96
	0.02
	0.96
	0.98
	0.94
	-0.83
	0.04
	0.8
	0.87
	0.76

	ETU30
	-8
	-1.9
	-0.25
	0.82
	1.65
	1.07
	-1.28
	-0.14
	0.95
	1.14
	1.09

	
	-7
	-1.63
	-0.4
	0.74
	1.23
	1.14
	-1.19
	-0.25
	0.76
	0.94
	1.01

	
	-6
	-1.49
	-0.43
	0.53
	1.06
	0.96
	-1.15
	-0.28
	0.53
	0.87
	0.81

	TDL-A
	-8
	-1.24
	0.02
	1.23
	1.26
	1.21
	-1
	0.07
	1.19
	1.07
	1.12

	
	-7
	-1.16
	0.03
	1.09
	1.19
	1.06
	-0.91
	0.06
	0.98
	0.97
	0.92

	
	-6
	-1.04
	-0.04
	0.91
	1.00
	0.95
	-0.79
	0.03
	0.88
	0.82
	0.85

	TDL-B
	-8
	-1.31
	0.09
	1.28
	1.40
	1.19
	-0.99
	0.06
	1.19
	1.05
	1.13

	
	-7
	-1.1
	0.06
	1.08
	1.16
	1.02
	-0.82
	0.1
	1.03
	0.92
	0.93

	
	-6
	-0.94
	0.01
	0.89
	0.95
	0.88
	-0.75
	0.04
	0.85
	0.79
	0.81

	TDL-C
	-8
	-1.38
	0.09
	1.29
	1.47
	1.20
	-0.8
	0.22
	1.19
	1.02
	0.97

	
	-7
	-1.10
	0.05
	1.08
	1.15
	1.03
	-0.76
	0.14
	1.03
	0.90
	0.89

	
	-6
	-0.92
	0.05
	0.89
	0.97
	0.84
	-0.72
	0.11
	0.92
	0.83
	0.81


Table 4. Delta-RSRP measured on NR-SSS (SCS = 240 KHz)
	Propagation condition
	SINR [dB]
	2Rx
	4Rx

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

	AWGN
	-8
	-0.79
	0.43
	1.44
	1.22
	1.01
	-0.09
	0.79
	1.7
	0.88
	0.91

	
	-7
	-0.62
	0.37
	1.26
	0.99
	0.89
	-0.07
	0.67
	1.46
	0.74
	0.79

	
	-6
	-0.59
	0.29
	1.1
	0.88
	0.81
	-0.07
	0.59
	1.29
	0.66
	0.70

	EPA5
	-8
	-1.25
	0.07
	1.34
	1.32
	1.27
	-0.94
	0.16
	1.21
	1.10
	1.05

	
	-7
	-1.07
	0.07
	1.06
	1.14
	0.99
	-0.76
	0.13
	0.97
	0.89
	0.84

	
	-6
	-0.94
	0.03
	0.93
	0.97
	0.9
	-0.72
	0.09
	0.93
	0.81
	0.84

	ETU30
	-8
	-2.41
	-0.64
	0.62
	1.77
	1.26
	-1.64
	-0.44
	0.73
	1.20
	1.17

	
	-7
	-2.08
	-0.7
	0.41
	1.38
	1.11
	-1.49
	-0.51
	0.48
	0.98
	0.99

	
	-6
	-2.07
	-0.76
	0.26
	1.31
	1.02
	-1.58
	-0.65
	0.25
	0.93
	0.9

	TDL-A
	-8
	-1.29
	0.03
	1.28
	1.32
	1.25
	-0.9
	0.14
	1.12
	1.04
	0.98

	
	-7
	-1.08
	0.04
	1.07
	1.12
	1.03
	-0.87
	0.11
	1.08
	0.98
	0.97

	
	-6
	-0.97
	0.02
	0.86
	0.99
	0.84
	-0.74
	0.03
	0.84
	0.77
	0.81

	TDL-B
	-8
	-1.23
	0.1
	1.36
	1.33
	1.26
	-0.82
	0.21
	1.21
	1.03
	1.00

	
	-7
	-1.15
	0.06
	1.12
	1.21
	1.06
	-0.74
	0.15
	0.98
	0.89
	0.83

	
	-6
	-0.97
	0.01
	0.90
	0.98
	0.89
	-0.74
	0.05
	0.87
	0.79
	0.82

	TDL-C
	-8
	-1.2
	0.15
	1.30
	1.35
	1.15
	-0.89
	0.25
	1.24
	1.14
	0.99

	
	-7
	-1.01
	0.07
	1.10
	1.08
	1.03
	-0.68
	0.2
	1.01
	0.88
	0.81

	
	-6
	-1.01
	0.02
	0.86
	1.03
	0.84
	-0.74
	0.09
	0.87
	0.83
	0.78


Observation: it seems that the RSRP measurement accuracy with four receivers is better than that with two receivers.
3. Conclusions

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

Observation: it seems that the RSRP measurement accuracy with four receivers is better than that with two receivers.
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5. Appendix
Table A1: Parameters for SS block RSRP measurement
	Parameters
	Value

	Carrier frequency
	4GHz; 30GHz

	SS block bandwidth
	127 subcarriers for NR-PSS/SSS, 288 subcarriers for NR-PBCH

	SS block subcarrier spacing 
	4GHz: 15KHz; 30KHz; 

30GHz: 120KHz; 240KHz

	SS burst set period
	40sms

	Number of SS blocks per SS burst set, K
	1

	Actual SS block transmissions
	always transmitted

	RB Utilization
	100%

	Data and control channel subcarrier spacing
	The same as SS block subcarrier spacing

	Data and control channel modulation
	QPSK

	Slot length
	14 symbols

	CP Length
	Normal

	L1 measurement period (in number of measurement samples)
	5 samples

	Number of BS transmit antennas
	1 Tx

	Number of UE receive antennas
	2 Rx; 4 Rx

	Propagation conditions
	AWGN, EPA5 and ETU70

TDL-A/B/C

	Es/Noc
	-8 dB, - 7dB, -6 dB
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