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1
Introduction
Discussions in the Rel-13 NB-IoT WI [1] regarding radio link monitoring (RLM) performance requirements have focused on the RLM test procedure, simulation alignment, and derivation of the Qin/Qout points [2].
This paper shares Intel’s input to the discussion.
2
Discussion
The simulation assumptions for NPDCCH have been agreed in the demodulation performance part of NB-IoT [3] and are shown in Table 1 below:
Table 1: Simulation cases for NPDCCH demodulation performance [3]
	Simulation number
	BW 
	Deployment Mode
	Reference Channel
	Repetition number
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
(Note 1)
	Target SNR (dB

	1
	180KHz
	In-band
	R.NB1.4
	Note 1
	[EPA5]
	2
	1
	[-6]

	2
	180KHz
	In-band
	R.NB1.4
	Note 1
	[ETU1]
	2
	1
	[-12]

	3
	180KHz
	Standalone/Guard-band
	R.NB1.3
	Note 1
	[EPA5]
	1
	1
	[-6]

	4
	180KHz
	Standalone/Guard-band
	R.NB1.3
	 Note 1
	[ETU1]
	1
	1
	[-12]

	Note 1: Choose one repetition level from {16,32,64,128,256,512} to satisfy 1% BLER at target SNR=-6dB for tests 1 and 3, and SNR=-12dB for tests 2 and 4. 

Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.


From Intel’s NPDCCH demodulation performance simulations in [4], the results are shown in Figure 1 below for the purpose of alignment.
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——Test Case 1, RL=32
——Test Case 1, RL=64
——Test Case 2, RL=256
~——Test Case 2, RL=512
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——Test Case 3, RL=64
——Test Case 3, RL=128

—Test Case 4, RL=512
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Figure 1: NPDCCH demodulation performance results
Observation 1: For Qin (targeting 2% BLER) a repetition level should be chosen to target an SNR point of -6.0 dB
Observation 2: For Qout (targeting 10% BLER) a repetition level 4x the Qin RL should be chosen to target an SNR point of -12.0 dB
Observation 3: A margin of 1.5 dB is recommended to be applied to the requirement

3
Conclusions

This paper has shared the following observations on the RLM discussion for CE Mode A:
Observation 1: For Qin (targeting 2% BLER) a repetition level should be chosen to target an SNR point of -6.0 dB

Observation 2: For Qout (targeting 10% BLER) a repetition level 4x the Qin RL should be chosen to target an SNR point of -12.0 dB
Observation 3: A margin of 1.5 dB is recommended to be applied to the requirement
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