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1. Introduction

Based on the agreed simulation assumptions in [1], we provide the 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 Table 1.
Table 1: RLM simulation parameters for SS block based on RLM
	Parameters
	Value

	
	Sub-6GHz
	Above 6GHz

	Carrier frequency
	4GHz
	30GHz

	Subcarrier Spacing for SS block
	15KHz, 30KHz
	120KHz, 240KHz

	Bandwidth of SS block
	24 RBs

	Number of transmitted SS block within a SS burst set period (K)
	K=1

	RB utilization
	100%

	Reference signals
	NR-SSS

	Transmission period of SS block 
	20ms

	Number of samples in L1 evaluation period
	5 samples, 10 samples, 20 samples

	Transmit antennas
	1

	Receive antennas
	2, 4

	Propagation conditions
	AWGN, EPA 5Hz, ETU 30Hz, ETU 70HZ, TDL-A/B/C/D 70Hz
	AWGN, EPA5, TDL-A/B/C/D 83Hz

	CP type
	Normal CP

	SNR
	[-14, -13,  ., 1, 0] dB


2.2. Simulation Results
In this section, we provide the evaluation of RLM evaluation period for NR. The following results show 5%, 50% and 95% CDF of measured delta-SINR.
2.2.1. Delta-SINR measured on CRS

Diagrams in Table 1 show the CRS based SINR measurement accuracy with 200ms evaluation period which allows 20 measurement samples.
Table 1. Delta-SINR measured on CRS (Evaluation period = 200 ms)

	BW = 6RBs
	BW = 50RBs
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Observation 1: In case of 6RBs bandwidth, the CRS based SINR measurement accuracy is about 2dB~2.5dB at low SINR level (e.g. SINR=-10dB).
Observation 2: In case of 50RBs bandwidth, the CRS based SINR measurement accuracy is about 1dB at low SINR level (e.g. SINR=-10dB).
2.2.2. Delta-SINR measured on NR-SSS (5 samples)
Diagrams in Table 2 and 3 show the NR-SSS based SINR measurement accuracy with 5 samples, and the other simulation results are provided in Appendix.
Table 2. Delta-SINR measured on NR-SSS (sub-6GHz)

	SCS = 15 KHz
	SCS = 30 KHz
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Table 3. Delta-RSRP measured on NR-SSS (above 6GHz)

	SCS = 120 KHz
	SCS = 240 KHz
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Observation 3: In case of 5 samples available for L1 evaluation, NR-SSS based SINR measurement can achieve the comparable accuracy of CRS based SINR measurement with 6RBs BW.
Observation 4: In case of 20 samples available for L1 evaluation, NR-SSS based SINR measurement can achieve the comparable accuracy of CRS based SINR measurement with 50RBs BW.
Observation 5: NR-SSS based SINR measurement accuracy with four receivers is better than that with two receivers, and the measurement accuracy can be improved by ~0.5dB.
3. Conclusions

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

Observation 1: In case of 6RBs bandwidth, the CRS based SINR measurement accuracy is about 2dB~2.5dB at low SINR level (e.g. SINR=-10dB).
Observation 2: In case of 50RBs bandwidth, the CRS based SINR measurement accuracy is about 1dB at low SINR level (e.g. SINR=-10dB).
Observation 3: In case of 5 samples available for L1 evaluation, NR-SSS based SINR measurement can achieve the comparable accuracy of CRS based SINR measurement with 6RBs BW.
Observation 4: In case of 20 samples available for L1 evaluation, NR-SSS based SINR measurement can achieve the comparable accuracy of CRS based SINR measurement with 50RBs BW.
Observation 5: NR-SSS based SINR measurement accuracy with four receivers is better than that with two receivers, and the measurement accuracy can be improved by ~0.5dB.
4. Reference
[1]. R4-1709896, “Simulation assumptions on radio link monitoring in NR”, Huawei, HiSilicon
5. Appendix
5.1. Delta-SINR measured on NR-SSS (2Rx)
5.1.1. L1 Evaluation Period = 10 samples

Table A1. Delta-SINR measured on NR-SSS (sub-6GHz)
	SCS = 15 KHz
	SCS = 30 KHz
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Table A2. Delta-RSRP measured on NR-SSS (above 6GHz)

	SCS = 120 KHz
	SCS = 240 KHz
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5.1.2. L1 Evaluation Period = 20 samples

Table A3. Delta-SINR measured on NR-SSS (sub-6GHz)
	SCS = 15 KHz
	SCS = 30 KHz
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Table A4. Delta-RSRP measured on NR-SSS (above 6GHz)

	SCS = 120 KHz
	SCS = 240 KHz
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5.2. Delta-SINR measured on NR-SSS (4Rx)

5.2.1. L1 Evaluation Period = 5 samples

Table A5. Delta-SINR measured on NR-SSS (sub-6GHz)
	SCS = 15 KHz
	SCS = 30 KHz
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Table A6. Delta-RSRP measured on NR-SSS (above 6GHz)

	SCS = 120 KHz
	SCS = 240 KHz
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5.2.2. L1 Evaluation Period = 10 samples

Table A7. Delta-SINR measured on NR-SSS (sub-6GHz)
	SCS = 15 KHz
	SCS = 30 KHz
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Table A8. Delta-RSRP measured on NR-SSS (above 6GHz)

	SCS = 120 KHz
	SCS = 240 KHz
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5.2.3. L1 Evaluation Period = 20 samples

Table A9. Delta-SINR measured on NR-SSS (sub-6GHz)
	SCS = 15 KHz
	SCS = 30 KHz
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Table A10. Delta-RSRP measured on NR-SSS (above 6GHz)

	SCS = 120 KHz
	SCS = 240 KHz
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