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1	Introduction
We have shown the PDCCH simulation results [1]. We discuss how to derive the SNR test points based on the results. 
2	Test points for RLM tests
Figure 1 illustrates the RLM test points used for LTE. As it is observed, RLM test is performed with 5 test points: SNR1 (initial), SNR2 (above Qout), SNR3 (below Qout), SNR4 (below Qin), and SNR5 (above Qin). Each SNR test points are derived with the following formula:
SNR2 = Qout + margin1
SNR3 = Qout - margin1
SNR4 = Qin - margin2
SNR5 = Qin + margin2
SNR1 = SNR5
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[bookmark: _Ref525588437]Figure 1	Illustration of SNR test points for RLM tests.
For LTE, magin1 is set to 2dB for static channel and 3dB for fading channel. Also, margin2 is set to 2dB for static channel and 2.5dB for fading channel. If we follow the same assumption, the SNR values are derived as shown in Table 3. 
[bookmark: _Ref525588982]Table 1	Test points for RLM tests derived from the same assumption as LTE. 
	Test number
	SCS
	Propagation channel
	Antenna configuration
	SNR1 (dB)
	SNR2 (dB)
	SNR3 (dB)
	SNR4 (dB)
	SNR5 (dB)

	1
	15kHz
	AWGN
	2x2
	-3.9
	-9.5
	-13.5
	-7.9
	-3.9

	2
	
	
	2x4
	-5.3
	-11
	-15
	-9.3
	-5.3

	3
	
	TDL-C 300ns, 100Hz
	2x2
	2.6
	-4.3
	-10.3
	-2.4
	2.6

	4
	
	
	2x4
	-0.4
	-7
	-13
	-5.4
	-0.4

	5
	30kHz
	AWGN
	2x2
	-3.9
	-9.5
	-13.5
	-7.9
	-3.9

	6
	
	
	2x4
	-5.4
	-11
	-15
	-9.4
	-5.4

	7
	
	TDL-C 300ns, 100Hz
	2x2
	2.8
	-4.3
	-10.3
	-2.2
	2.8

	8
	
	
	2x4
	-0.3
	-7.2
	-13.2
	-5.3
	-0.3

	9
	120kHz
	AWGN
	2x2
	-3.4
	-8.5
	-14.5
	-8.4
	-3.4

	10
	
	TDL-A 30ns, 75Hz
	2x2
	1
	-7.1
	-13.1
	-4
	1



We propose to discuss how to derive SNR test points from Qin/Qout. One option is to follow LTE as we discussed so far. However since NR uses different SCS and carrier frequency from LTE. Also SSB with SCS=240kHz is different from PDCCH SCS=120kHz. Therefore RAN4 should discuss further the formula and margin to derive SNR test point. For reference, we provide the generalized formula for SNR test points as follows. 
SNR2 = Qout + margin1_1
SNR3 = Qout - margin1_2
SNR4 = Qin - margin2_1
SNR5 = Qin + margin2_2
SNR1 = SNR5
Table 2	Margin for each scenario. 
	Reference symbols
	SCS for ref symbol
	SCS for PDCCH
	Propagation channel
	Margin1_1 (dB)
	Margin1_2 (dB)
	Margin2_1 (dB)
	Margin2_2 (dB)

	CSI-RS
	15kHz
	15kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	30kHz
	30kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	120kHz
	120kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-A 30ns, 75Hz)
	
	
	
	

	SS/PBCH
	15kHz
	15kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	30kHz
	30kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	120kHz
	120kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-A 30ns, 75Hz)
	
	
	
	

	
	240kHz
	120kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-A 30ns, 75Hz)
	
	
	
	




4	Conclusion
Proposal 1: RAN4 should discuss the formula to derive SNR test points from Qin/Qout whether we can reuse the same formula as LTE. 
SNR2 = Qout + margin1_1
SNR3 = Qout - margin1_2
SNR4 = Qin - margin2_1
SNR5 = Qin + margin2_2
SNR1 = SNR5
Proposal 2: RAN4 should discuss the margin(s) to derive SNR test points for RLM tests. 
	Reference symbols
	SCS for ref symbol
	SCS for PDCCH
	Propagation channel
	Margin1_1 (dB)
	Margin1_2 (dB)
	Margin2_1 (dB)
	Margin2_2 (dB)

	CSI-RS
	15kHz
	15kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	30kHz
	30kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	120kHz
	120kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-A 30ns, 75Hz)
	
	
	
	

	SS/PBCH
	15kHz
	15kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	30kHz
	30kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-C 300ns, 100Hz)
	
	
	
	

	
	120kHz
	120kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-A 30ns, 75Hz)
	
	
	
	

	
	240kHz
	120kHz
	Static (AWGN)
	
	
	
	

	
	
	
	Fading (TDL-A 30ns, 75Hz)
	
	
	
	



References
[1] [bookmark: _Ref521484069][bookmark: _GoBack]R4-1812848, “PDCCH simulation results for NR RLM tests”, Ericsson. 

3

image1.png
SNR2

marginl

SNR3

SNR4

margin2

margin2




