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1
Introduction
Discussions in the Rel-13 eMTC WI [1] regarding radio link monitoring (RLM) performance requirements have focused on simulation alignment and derivation of the Qin/Qout points [2]:
· Simulation alignment
· Issues 
· Significant difference observed in MPDCCH performance results (Qin and Qout values) from different companies. 
· Similar issues in alignment observed in MPDCCH demod performance
· Suggestion for better alignment
· For better alignment, companies are encouraged to follow reference receiver assumptions in the way forward – R4-164608
· Margin to derive SNR1, SNR2, … SNR5 from Qin and Qout

· Companies are encouraged to provide input since legacy margins may not be applicable for eMTC RLM

As further background, the reference receiver assumptions for the alignment of MPDCCH performance are given in [3].

This paper shares Intel’s input to the discussion for CE Mode A.
2
Discussion
The simulation assumptions for MPDCCH in CE Mode A, according to [4], are shown in Table 1 below. 
Table 1: Simulation assumptions for MPDCCH in CE Mode A [4]
	Parameters
	CE Mode A

	System bandwidth
	10MHz

	Aggregation Level
	16 ECCE

	OCNG Pattern
	FFS

	Propagation condition
	EPA5

	Antenna configuration and correlation matrix
	2x1 low

	OFDM starting symbol (startSymbolLC)
	2

	DCI format
	6-1A

	Number of PRB per M-PDCCH set
	4

	Transmission
	[Distributed]

	Maximum number of repetitions
	[8]

	Frequency hopping
	[OFF]

	Frequency hopping offset
	[2 if ON]

	Number of narrowbands for frequency hopping
	[2 if ON]

	Frequency hopping interval
	[8 if ON]

	M-PDCCH start subframe
	FFS

	UE Frequency error [Hz]
	[50]


From Intel’s MPDCCH demodulation performance simulations in [5], the CE Mode A results in AWGN are shown in Figure 1 below for the purpose of alignment.
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Figure 1: MPDCCH CE Mode A results in AWGN
Simulation results for CE Mode A in EPA-5 are shown in Figure 2 below.
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Figure 2: MPDCCH CE Mode A results in EPA-5
Observation 1: For Qin (targeting 2% BLER) with RL=8 the target SNR point is -4.0 dB
Observation 2: For Qout (targeting 10% BLER) with RL=16 the target SNR point is -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) with RL=8 the target SNR point is -4.0 dB

Observation 2: For Qout (targeting 10% BLER) with RL=16 the target SNR point is -12.0 dB
Observation 3: A margin of 1.5 dB is recommended to be applied to the requirement
4
References
[1] RP-150492, “Further LTE Physical Layer Enhancements for MTC,” Ericsson, 3GPP RAN #67, March 2015
[2] R4-164905, “Way forward for deriving SNR levels in RLM test for CE mode A,” Qualcomm, Nokia, 3GPP RAN4 #79, May 2016

[3] R4-164608, “Way forward on eMTC UE demodulation and CSI requirements,” Ericsson, 3GPP RAN4 #79, May 2016

[4] R4-164605, “CR for eMTC M-PDCCH demodulation requirement for CE Mode A and CE Mode B,” Huawei, 3GPP RAN4 #79, May 2016
[5] R4-165028, “MPDCCH simulation results and discussion,” Intel Corporation, 3GPP RAN4 #80, August 2016

