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1. Introduction

In the last meeting, RLM test cases were discussed but there are still some open issues. This contribution provides discussion on these issues.
2. Discussion 
For RLM test cases, both 2RX and 4RX need to be considered. For 4RX, it was agreed to reuse the similar methodology of LTE to define the NR RLM test cases. In LTE, for out-of-sync testing with 4RX, the SNR during T3 needs to be modified, which is 3.5 dB lower than the SNR3 of 2RX out-of-sync test cases. For in-sync testing with 4RX, both the SNR during T3 and the SNR during T4 need to be modified, which is respectively 3.5 dB lower than the SNR3 and SNR4 of 2RX out-of-sync test cases. 
Table 1 is our simulation results based on the agreed simulation assumption [1]. From the simulation results, it can be seen that the SNR gap between 2RX and 4RX is about 3~4dB, it is proposed to reuse 3.5 dB as the margin to define 4RX RLM test cases.
Table 1 simulation results for SSB-based RLM

	SCS
	Channel
	Antenna configuration
	In-sync

SNR @ 2% BLER
	Out-of –sync

SNR @ 10% BLER

	15KHz
	AWGN
	2*2
	-4.6
	-12.5

	
	
	2*4
	-7.7
	-15.5

	
	TDL-C
	2*2
	-2.7
	-10.1

	
	
	2*4
	-6.6
	-13.3

	30KHz
	AWGN
	2*2
	-4.5
	-12.4

	
	
	2*4
	-7.5
	-15.4

	
	TDL-C
	2*2
	-2.8
	-10.6

	
	
	2*4
	-6.3
	-13.4


Proposal 1: for out-of-sync, the SNR3 of 4RX RLM test case is proposed to be 3.5 dB lower than that of 2RX tests. For in-sync, the SNR3 and SNR4 of 4RX RLM test case are proposed to be 3.5 dB lower than that of 2RX tests.
Another open issue is the SNR margin to define SNR1 ~ SNR 5 based on Qin and Qout value. 
· SNR2 = Qout + margin1 

· SNR3 = Qout – margin1 

· SNR4 = Qin – margin2 

· SNR5 = Qin + margin2 

· SNR1 = SNR5 
In LTE, margin 1= 3 dB, margin 2 = 2.5 dB. According to our simulation results as shown in Table 1, the SNR @ 10% BLER for fading channel is about -10.6 dB. If the margin 1 of 3 dB is reused, the SNR3 is about -13.6 dB. Table 2 is the simulation results on the SS-SINR measurement performance based on the agreed simulation assumption for RLM [2]. From the simulation results, it can be seen that the measurement performance is within +-3.5 dB with 10 measurement samples at SNR = -14 dB. So it is proposed to use the margin 1 of 3.5 dB in determining SNR2 and SNR3. For in-sync, the SNR @ 2% BLER for fading channel is about -6.6 dB. If the margin 2 of 2.5 dB is reused, the SNR4 is about –9.1 dB. According to the simulation results on SS-SINR measurement performance, the measurement performance is about 2 dB with 5 measurement samples at SNR = -10 dB. So the margin 2 of 2.5 dB can be reused in NR RLM test cases.
	Table 2 simulation results on SS-SINR measurement performance

　
	SINR Estimation Error(dB)  SCS=15KHz
	SINR Estimation Error(dB)   SCS=30KHz

	
	10 SS blocks
	5 SS blocks
	10 SS blocks
	5 SS blocks

	Channel model
	SNR (dB)
	95% CDF
	5% CDF
	95% CDF
	5% CDF
	95% CDF
	5% CDF
	95% CDF
	5% CDF

	AWGN
	-14
	1.58 
	-2.64 
	2.18 
	-3.47 
	1.79 
	-2.77 
	2.20 
	-3.25 

	
	-12
	1.13 
	-1.55 
	1.45 
	-2.08 
	1.17 
	-1.57 
	1.57 
	-2.40 

	
	-10
	0.89 
	-1.14 
	1.17 
	-1.29 
	0.92 
	-1.16 
	1.14 
	-1.44 

	
	-8
	0.69 
	-0.72 
	0.77 
	-0.99 
	0.65 
	-0.66 
	0.86 
	-0.96 

	
	-6
	0.49 
	-0.49 
	0.61 
	-0.67 
	0.49 
	-0.47 
	0.64 
	-0.62 

	
	-4
	0.38 
	-0.36 
	0.50 
	-0.47 
	0.42 
	-0.36 
	0.50 
	-0.46 

	
	-2
	0.29 
	-0.28 
	0.33 
	-0.35 
	0.34 
	-0.28 
	0.38 
	-0.44 

	
	0
	0.25 
	-0.26 
	0.33 
	-0.34 
	0.31 
	-0.26 
	0.39 
	-0.36 

	EPA5
	-14
	1.81 
	-3.13 
	2.32 
	-5.28 
	1.75 
	-3.03 
	2.31 
	-4.00 

	
	-12
	1.25 
	-1.44 
	1.68 
	-3.06 
	1.24 
	-1.90 
	1.63 
	-2.50 

	
	-10
	0.91 
	-1.51 
	1.35 
	-1.71 
	1.03 
	-1.26 
	1.28 
	-1.77 

	
	-8
	0.72 
	-0.91 
	0.96 
	-1.28 
	0.71 
	-0.79 
	0.99 
	-1.02 

	
	-6
	0.53 
	-0.52 
	0.73 
	-0.71 
	0.53 
	-0.50 
	0.65 
	-0.76 

	
	-4
	0.48 
	-0.42 
	0.52 
	-0.55 
	0.44 
	-0.42 
	0.51 
	-0.57 

	
	-2
	0.30 
	-0.34 
	0.46 
	-0.45 
	0.37 
	-0.36 
	0.41 
	-0.41 

	
	0
	0.33 
	-0.29 
	0.34 
	-0.39 
	0.35 
	-0.31 
	0.46 
	-0.39 

	ETU30
	-14
	1.77 
	-3.41 
	2.25 
	-4.78 
	1.64 
	-2.73 
	2.00 
	-3.76 

	
	-12
	1.15 
	-1.66 
	1.52 
	-2.43 
	1.08 
	-1.76 
	1.47 
	-2.48 

	
	-10
	0.88 
	-1.24 
	1.33 
	-1.58 
	0.84 
	-1.38 
	1.11 
	-1.73 

	
	-8
	0.71 
	-0.75 
	0.89 
	-1.14 
	0.60 
	-0.99 
	0.83 
	-1.04 

	
	-6
	0.48 
	-0.58 
	0.65 
	-0.75 
	0.42 
	-0.69 
	0.56 
	-0.76 

	
	-4
	0.36 
	-0.42 
	0.46 
	-0.62 
	0.30 
	-0.50 
	0.46 
	-0.63 

	
	-2
	0.28 
	-0.33 
	0.35 
	-0.41 
	0.22 
	-0.48 
	0.36 
	-0.52 

	
	0
	0.26 
	-0.31 
	0.33 
	-0.39 
	0.19 
	-0.39 
	0.33 
	-0.47 


Proposal 2: it is proposed to use the margin 1 of 3.5 dB in determining SNR2 and SNR3. And the margin2 of 2.5 dB can be reused in determining SNR4 and SNR5.
3. Conclusion
This contribution provides discussion on the RLM test cases. The proposals are:
Proposal 1: for out-of-sync, the SNR3 of 4RX RLM test case is proposed to be 3.5 dB lower than that of 2RX tests. For in-sync, the SNR3 and SNR4 of 4RX RLM test case are proposed to be 3.5 dB lower than that of 2RX tests.
Proposal 2: it is proposed to use the margin 1 of 3.5 dB in determining SNR2 and SNR3. And the margin2 of 2.5 dB can be reused in determining SNR4 and SNR5.
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