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1 Introduction

In RAN4#79AH meeting, a way forward on NB-IoT radio link monitoring test procedure was endorsed in [1]. This contribution proposes a methodology for deriving SNR values of NB-IoT RLM test cases by the simulation results and provides the simulation results.
2 Discussions
2.1 Simulation assumptions

The NPDCCH transmission parameters are summarized in Table 1 as follows.

Table 1:
NPDCCH transmission parameters for in-sync/out-of-sync
	Parameter
	Value for In-sync
	Value for Out-of-sync

	DCI format
	Format N1
	Format N1

	Number of information bits
	22 bits
	22 bits

	System Bandwidth
	200kHz
	200kHz

	Channel model
	AWGN

ETU1
	AWGN

ETU1

	Antenna configuration
	1x1 and 2x1
	1x1 and 2x1

	Antenna correlation
	Low
	Low

	Repetition level
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}

	Aggregation level
	2
	2

	DRX
	OFF
	OFF

	Deployment mode
	In-band
	In-band

	Note: For in-band operation, the number of antenna ports for CRS is same as that for NRS. 


2.2 Simulation results
As defined in [2], Cat-NB1 UE shall monitor the downlink radio link quality based on NRS, and estimate the downlink radio link quality and compare it to the thresholds: Qout and Qin. Qout is defined as the link quality corresponding to 10% block error rate of a hypothetical NPDCCH transmission errors with transmission parameters specified in Table 7.23.2-1. The threshold Qin is defined as the level at which the downlink radio link quality can be more reliably received than at Qout and shall correspond to 2% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.23.2-2.
Thus, the simulation results for all the simulation scenarios are showed in the Table 2, which includes the SNR levels of Qout and Qin.
Table 2: SNR value of Qin/Qout for each Repetition level and antenna configuration (Unit: dB)
	Rmax
	AWGN
	ETU1

	
	1Tx
	2Tx
	1Tx
	2Tx

	
	Qout
	Qin
	Qout
	Qin
	Qout
	Qin
	Qout
	Qin

	1
	-3.01
	-2.06
	-3.36
	-2.37
	5.28
	10.41
	2.55
	6.33

	2
	-6.06
	-5.09
	-6.32
	-5.33
	3.46
	8.08
	0.26
	4.03

	4
	-9.08
	-8.13
	-9.37
	-8.32
	-0.13
	5.60
	-3.32
	1.54

	8
	-12.10
	-11.11
	-12.33
	-11.36
	-2.25
	3.40
	-5.19
	-1.37

	16
	-15.12
	-14.11
	-15.38
	-14.37
	-4.11
	2.21
	-7.92
	-4.11

	32
	-18.08
	-17.12
	-18.38
	-17.37
	-5.43
	-0.20
	-9.75
	-6.06

	64
	/
	/
	/
	/
	-8.17
	-2.31
	-11.53
	-7.70

	128
	/
	/
	/
	/
	-10.40
	-5.31
	-13.44
	-10.25

	256
	/
	/
	/
	/
	-13.61
	-9.50
	-15.85
	-13.16

	512
	/
	/
	/
	/
	-16.82
	-13.46
	-18.61
	-16.30

	1024
	/
	/
	/
	/
	-20.03
	-17.33
	/
	/


2.3 Methodology for deriving SNR values

According to [1], , the signal level is changed at different time instants as per the required target SNR as shown in figure 1 and 2 for out-of-sync and in-sync tests respectively.
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Figure 1: SNR variation for out-of-sync testing
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Figure 2: SNR variation for in-sync testing
Based on the figure 1 and 2, the methodology for deriving the SNR values in NB-IoT RLM tests is proposed as follows:

1. SNR3 = 
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– margin1 dB

2. SNR5 = 
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 + margin2  dB

3. And finally, SNR1 = SNR5.
4. 
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 are the averages of verification points from simulation results of different companies for out-of-sync and in-sync NPDCCH formats respectively.
ETU and AWGN, which are usually chosen in existing RLM tests, are proposed as the potential testing channels for NB-IoT RLM tests. Since the testing channel is unchanged, the same margins in [3] can be considered. Therefore, we suggest that margin1 = 2.0 dB and margin2 = 2.0 dB for AWGN channel, and suggest that margin1 = 3.0 dB and margin2 = 2.5 dB for ETU channel.
3 Conclusion

This contribution provides a discussion of the methodology for deriving SNR values for NB-IoT RLM test by the simulation results, and the NPDCCH simulation results are presented. We suggest the things above should be considered in the finalization of the NB-IoT RLM test cases.
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