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1 	Introduction
In this contribution, we provide our simulation results for PDCCH BLER and SINR estimation for SSB RLM. We also discuss the SNR levels used for RLM OOS and IINS test. 
2 Method for deriving signal levels 
For legacy LTE, the method for deriving signal level is according to[1]: 
For out-of-sync and in-sync tests, the signal level is changed at different time instants as per the required target SNR as shown in Fig. 1 and Fig. 2. 



Figure 1 (Figure 7.3.1 from TS 36.133). SNR variation for out-of-sync testing




Figure 2 (Figure 7.3.2 from TS 36.133). SNR variation for in-sync testing


The following methodology is proposed for deriving the test SNR levels. 
1. SNR2 = Qout + margin1 dB
2. SNR3 = Qout – margin1 dB
3. SNR4 = Qin – margin2  dB
4. SNR5 = Qin + margin2  dB
5. And finally, SNR1 = SNR5.
6. Qout and Qin correspond to the average of SNR points from simulation results of different companies for out-of-sync and in-sync PDCCH formats respectively.
      For ETU 70 Hz, margin1 = 3 dB and margin2 = 2.5 dB.
3 Simulation results for PDCCH
There is an agreed PDCCH simulation configuration before the meeting. We put our simulation results in the following table. Table 1 is for 2x2 channel model. And Table 2 is for 2x4 channel model.






Table 1.  PDCCH results for 2x2
	2x2
	10MHz; SCS: 15KHz; TDL-C
	40MHz; SCS: 30KHz;TDL-C
	100MHz; SCS: 120KHz;TDL-A

	In-Sync SNR dB
	-2.2
	-2.1
	-1.8

	Out-of-sync SNR dB
	-11
	-9.6
	-10.8



Table 2.  PDCCH results for 2x4
	2x4
	10MHz; SCS: 15KHz; TDL-C
	40MHz; SCS: 30KHz;TDL-C

	In-Sync SNR dB
	-5.6
	-5.3

	Out-of-sync SNR dB
	-13.6
	-13.3



4 SNR level for test case 1 with 2Rx
There is an agreed PDCCH simulation configuration before the meeting. For test case 1 of FR1, the channel is TDL-C and antenna is 2*2. BW is 10M with SCS=15K. 
Suppose we follow the methodology of LTE and still set margin1=3dB of fading channel. If the UE will declare Qout, it should be able to distinguish SNR3 and SNRout. The gap of SNR3 and SNRout is 3dB. From our simulation results of PDCCH BLER listed in section 3, the OOS SNR point is -11dB after power boosting for NR RLM. Then the SNR3 and SNR2 should be -14 dB and -8dB respectively. 
Our simulation results for SINR estimation is provided in Fig.3. The SINR estimation error is 3.7dB for SNR=-14dB with 10 samples.  If 1dB margin is considered, the total estimation error is 4.7 dB which is larger than 3dB. We also plot the CDF of estimated SNR when SNR3= -14dB in Fig.4. It shows that in 
70% cases, the estimated SNR is lower than SNRout= -11dB. It means that UE can declare OOS in only 70% cases.
If the marin1 is changed to 5dB, then 
SNR2 = Qout + margin1 dB = -6dB
SNR3 = Qout – margin1 dB = -16dB

We also plot the CDF of estimated SNR when SNR3= -16dB in Fig.5. It shows that the estimated SNR is lower than SNRout= -11dB in 85% cases, then UE can declare OOS in 85% cases.
Therefore, the margin1 to derive SNR2 and SNR3 needs to be modified.
Proposal 1: margin1 to derive SNR2 and SNR3 needs to be re-designed.
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Figure 3 simulation results for SNR estimation error based on SSB
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Figure 4 CDF of estimated SNR when SNR3= -14dB
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Figure 5 CDF of estimated SNR when SNR3= -16dB

For Qin test, suppose we follow the methodology of LTE and still set margin2=2.5dB of fading channel. From our simulation results, the INS SNR point is -2dB. Then the SNR4 and SNR5 should be -4.5dB and 0.5dB respectively. From our simulation results, the SINR estimation error are less than 1.5 dB for SNR4 and SNR5. If 1 dB margin is considered, the total estimation error is within 2.5dB. Therefore, it seems that the margin2 to derive SNR4 and SNR5 can be re-used.
SNR4 = Qin – margin2  dB = -4.5dB
SNR5 = Qin + margin2  dB = 0.5dB

Observation 1: margin2 for INS test can be re-used for testcase 1.
5 Conclusion
In this contribution, SNR level for SSB RLM test are discussed. The following conclusion can be drawn: 
Proposal 1: margin1 to derive SNR2 and SNR3 needs to be re-designed.
Observation 1: margin2 for INS test can be re-used for testcase 1.
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