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1 Introduction

In RAN4#74 meeting, the link level simulation assumptions were agreed to define the tests for MTC RLM in [1]. This contribution provides the simulation results and proposes a methodology for deriving SNR values by the simulation results to finalize the MTC RLM test cases.
2 Discussions
2.1 Simulation assumptions

The simulation assumptions are summarized in [1], and the simulation scenarios are listed in Table 1 as follows.

Table 1. Simulation scenarios
	Scenario
	Description
	CFI
	Channel model
	Verification point

	RLM-1
	2x1 8CCE DCI1A 10MHz SFBC
	2
	AWGN
	Qout

	RLM-2
	2x1 4CCE DCI1C 10MHz SFBC
	2
	AWGN
	Qin

	RLM-3
	2x1 8CCE DCI1A 10MHz SFBC
	2
	ETU70
	Qout

	RLM-4
	2x1 4CCE DCI1C 10MHz SFBC
	2
	ETU70
	Qin


2.2 Simulation results
As defined in [2], the MTC UE shall monitor the downlink radio link quality based on the cell-specific reference signal, 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 PDCCH transmission errors with transmission parameters specified in Table 7.11.1-1. The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to 2% block error rate of a hypothetical PDCCH transmission with transmission parameters specified in Table 7.11.1-2. 

Thus, the simulation results for all the simulation scenarios are showed in the Table 2, which includes the verification point Qout and Qin for FD-FDD, TDD and HD-FDD.
Table 2. SNR value of Qin/Qout with 1Tx (Unit: dB)
	Scenario
	Verification point
	FD-FDD
	TDD
	HD-FDD

	RLM-1
	Qout
	-11.54
	-11.60
	-11.53

	RLM-2
	Qin
	-8.12
	-8.14
	-8.10

	RLM-3
	Qout
	-8.89
	-8.91
	-9.02

	RLM-4
	Qin
	-5.42
	-5. 37
	-5. 45


From the simulation results in table 2, it is obviously observed that SNR values of Qin/Qout are extremely close under the operations of FD-FDD, HD-FDD and TDD. Hence, the same SNR values of Qin/Qout could be used for deriving the SNR values in all MTC RLM test cases.
2.3 Methodology for deriving SNR values

According to [3], the methodology for deriving the SNR values in Rel-8/Rel-9 is proposed as follows:
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5. And finally, SNR1 = SNR5.
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 are the averages of verification points from simulation results of different companies for out-of-sync and in-sync PDCCH formats respectively.
In the above, 

for AWGN, margin1 = 2 dB and margin2 = 2 dB and

for ETU 70 Hz, margin1 = 3 dB and margin2 = 2.5 dB.
For MTC cases, from our perspective, the methodology can also be reused to define the SNR values in the RLM tests. In [1], ETU 70Hz and AWGN are proposed as the potential testing channels in the MTC RLM test cases. Since the testing channel is unchanged, the same margins can be considered in order to guarantee the robustness of the RLM tests. 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 70Hz channel. The margins for deriving the SNR values can be illustrated in Table 3.

Table 3. The margin for deriving the SNR values (Unit: dB)
	Scenarios
	Channel model
	Margin 1
	Margin 2

	MTC RLM 
	AWGN
	2
	2

	
	ETU 70
	3
	2.5


Furthermore, it is necessary to collect the simulation results of different companies including the verification point Qout and Qin for all the simulation scenarios in a comparison table and calculate the averages 
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excluding the improper results such as the positive values.
Thus, we would finally get the recommended SNR values for the MTC RLM test cases according to the steps of the methodology for deriving the SNR values based on Table 3.
Since the simulation results of other companies are not provided, the recommended SNR values based on the simulation results from Huawei, HiSilicon are listed in Table 4.
Table 4. Recommended SNR values (Unit: dB)
	Channel model
	SNR1
	SNR2
	SNR3
	SNR4
	SNR5

	AWGN
	-6.9
	-9.6
	-13.6
	-10.1
	-6.1

	ETU 70
	-2.9
	-5.9
	-11.9
	-7.9
	-2.9


3 Conclusion

This contribution provides a discussion of the methodology for deriving SNR values by the simulation results of different companies. We suggest the things above should be considered in the finalization of the MTC RLM test cases.
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