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1. Introduction

In NR, RAN4 has discussed SS block based measurements for several meeting cycles. Interested companies also provided the simulation results of SS-RSRP measurement accuracies which was summarized in [1]. In this contribution, we provide our considerations on the SS-RSRP measurement period in NR.
2. Discussion
2.1. Simulation Results
In this section, we provide the simulation results of SS-RSRP measurement with 3 measurement samples. The detailed simulation parameters and assumptions are given in Appendix.
Table 1. Delta-RSRP measured on NR-SSS (sub-6GHz)
	Propagation condition
	SINR [dB]
	SCS =15KHz
	SCS =30KHz

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

	AWGN
	-8
	-1.38
	-0.04
	1.06
	1.34
	1.10
	-1.37
	-0.10
	1.05
	1.27
	1.14

	
	-7
	-1.24
	-0.09
	0.83
	1.15
	0.92
	-1.17
	-0.09
	0.82
	1.08
	0.91

	
	-6
	-0.99
	-0.10
	0.70
	0.89
	0.81
	-1.02
	-0.05
	0.73
	0.97
	0.78

	EPA5
	-8
	-1.62
	-0.13
	1.17
	1.49
	1.30
	-1.75
	-0.16
	1.19
	1.59
	1.35

	
	-7
	-1.60
	-0.11
	1.04
	1.48
	1.16
	-1.31
	-0.08
	0.90
	1.23
	0.98

	
	-6
	-1.22
	-0.11
	0.80
	1.11
	0.91
	-1.21
	-0.07
	0.81
	1.13
	0.88

	ETU30
	-8
	-1.51
	-0.10
	0.98
	1.40
	1.08
	-1.58
	-0.21
	0.90
	1.37
	1.11

	
	-7
	-1.31
	-0.10
	0.94
	1.21
	1.04
	-1.42
	-0.21
	0.81
	1.20
	1.02

	
	-6
	-1.00
	-0.06
	0.72
	0.94
	0.78
	-1.29
	-0.25
	0.59
	1.04
	0.83

	TDL-A
	-8
	-1.62
	-0.10
	1.09
	1.53
	1.19
	-1.62
	-0.07
	0.97
	1.56
	1.03

	
	-7
	-1.31
	-0.08
	0.86
	1.23
	0.94
	-1.33
	-0.13
	0.82
	1.20
	0.95

	
	-6
	-1.11
	-0.07
	0.81
	1.04
	0.88
	-1.07
	-0.06
	0.79
	1.01
	0.85

	TDL-B
	-8
	-1.63
	-0.05
	1.14
	1.58
	1.19
	-1.52
	-0.10
	1.03
	1.42
	1.13

	
	-7
	-1.20
	-0.12
	0.91
	1.09
	1.02
	-1.29
	-0.10
	0.88
	1.19
	0.97

	
	-6
	-1.06
	-0.10
	0.81
	0.96
	0.91
	-1.13
	-0.09
	0.68
	1.05
	0.76

	TDL-C
	-8
	-1.73
	-0.11
	1.08
	1.62
	1.19
	-1.64
	-0.11
	1.03
	1.53
	1.14

	
	-7
	-1.41
	-0.07
	0.82
	1.34
	0.89
	-1.32
	-0.13
	0.86
	1.19
	0.98

	
	-6
	-1.10
	-0.09
	0.77
	1.01
	0.87
	-1.12
	-0.05
	0.79
	1.07
	0.83


Table 2. Delta-RSRP measured on NR-SSS (above 6GHz)
	Propagation condition
	SINR [dB]
	SCS =120KHz
	SCS =240KHz

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

	AWGN
	-8
	-1.64
	0.01
	1.28
	1.65
	1.27
	-1.62
	-0.06
	1.21
	1.56
	1.27

	
	-7
	-1.25
	-0.05
	0.98
	1.20
	1.03
	-1.36
	-0.01
	0.97
	1.35
	0.98

	
	-6
	-1.14
	-0.05
	0.92
	1.08
	0.97
	-1.11
	-0.07
	0.83
	1.05
	0.90

	EPA5
	-8
	-2.04
	-0.08
	1.13
	1.96
	1.22
	-1.66
	0.06
	1.23
	1.60
	1.29

	
	-7
	-1.56
	-0.08
	1.07
	1.48
	1.14
	-1.43
	-0.04
	1.06
	1.39
	1.10

	
	-6
	-1.29
	-0.04
	0.84
	1.25
	0.88
	-1.21
	-0.12
	0.83
	1.09
	0.95

	TDL-A
	-8
	-1.92
	-0.07
	1.29
	1.84
	1.37
	-1.93
	-0.04
	1.12
	1.89
	1.16

	
	-7
	-1.50
	-0.10
	0.98
	1.40
	1.08
	-1.64
	-0.10
	0.96
	1.54
	1.06

	
	-6
	-1.21
	-0.06
	0.93
	1.14
	0.99
	1.32
	-0.07
	0.88
	1.25
	0.95

	TDL-B
	-8
	-1.72
	-0.08
	1.24
	1.64
	1.32
	-1.81
	-0.04
	1.15
	1.77
	1.19

	
	-7
	-1.45
	-0.08
	0.98
	1.37
	1.05
	-1.50
	-0.08
	1.04
	1.42
	1.12

	
	-6
	-1.31
	-0.09
	0.84
	1.22
	0.93
	-1.24
	-0.05
	0.91
	1.19
	0.95

	TDL-C
	-8
	-1.67
	0.00
	1.25
	1.67
	1.25
	-1.88
	-0.10
	1.15
	1.78
	1.25

	
	-7
	-1.40
	-0.06
	1.09
	1.34
	1.15
	-1.45
	-0.11
	0.96
	1.34
	1.07

	
	-6
	-1.22
	0.00
	0.95
	1.22
	0.95
	-1.25
	-0.12
	0.82
	1.13
	0.93


2.2. Measurement Period of SS-RSRP

In LTE, the measurement period of RSRP/RSRQ is defined as 200ms in non-DRX mode, which is based on the common assumption made in RAN4 that RSRP measurements need 5 samples taken with a sampling period of 40ms. The absolute RSRP accuracy is defined as ±4.5dB at SINR=-6dB, which includes 1.5dB RF margin. The relative RSRP accuracy is defined as ±3dB at SINR=-6dB, and no RF margin is considered.

According to the simulation results provided by many companies, it seems that the SS-RSRP measurements with 3 samples can achieve the comparable accuracy requirements with RSRP measurements in LTE. Obviously, SS-RSRP measurements with 5 samples can achieve a better measurement accuracy performance.
For the case of sub-6GHz, the UE RF implementation and deployment scenario for NR may be quite similar with that in LTE due to the same operating frequency range and the comparable cell coverage. The existing RSRP measurement accuracy in LTE could be reused for NR. The measurement period with 5 samples is suggested for SS-RSRP.
In NR, the SS block based RRM measurement timing configuration (SMTC) will be configured by network to indicate measurement window periodicity/duration/offset information for UE RRM measurement. The SMTC periodicity can be configured as one value of {5, 10, 20, 40, 80, 160} ms. The SS-RSRP measurement period may be related to the value of SMTC periodicity. In LTE, even the signals of CRS are transmitted in every subframe, the UE is allowed a sparely RSRP measurement sampling. Hence, it is suggested that the SS-RSRP measurement period is no shorter than 200ms, which allows NR UE performs a sparely measurement sampling when a short SMTC periodicity is configured for SS block based RRM measurement.
Based on the above analysis, the followings proposal are provided for SS block measurement period in NR.
Proposal 1: For sub-6GHz, the existing RSRP measurement accuracy requirements in LTE is suggested to be reused for SS-RSRP measurement in NR.
Proposal 2: For sub-6GHz, the measurement period could be defined as max(200 ms, 5*SMTC periodicity):
3. Conclusions

This contribution provides the simulation results of SS-RSRP measurement and the analysis on SS block based measurement period, and some proposals are given as follows:

Proposal 1: For sub-6GHz, the existing RSRP measurement accuracy requirements in LTE is suggested to be reused for SS-RSRP measurement in NR.

Proposal 2: For sub-6GHz, the measurement period could be defined as max(200 ms, 5*SMTC periodicity):
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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)
	3 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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