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Introduction
RAN4#80bis agreed with the way forward on the RLM test case for CE Mode B [1]. In the way forward two combinations for MPDCCH aggregation level and repetition level is proposed to derive Qin/Qout:

Set 1: (16, 256) for Qout and (4,128) for Qin for OoS test cases 

Set 2: (16, 128) for Qout and (4,64) for Qin for IS test cases

Note: the parameters can be revisited if major problem is identified during simulation.
The simulation assumption for MPDCCH is given in Table 1. In this contribution we provide the simulation result for both sets and discuss the RLM requirements for eMTC CE Mode B. 
Table 1
MPDCCH simulation assumption for RLM CE Mode B. 
	Parameter
	MPDCCH (CE Mode B)

	DCI format
	DCI Format 6-1B

	System Bandwidth
	10 MHz

	Channel model
	AWGN, ETU30

	Antenna configuration
	2x1

	Number of information bits (incl. 16 bits CRC)
	18

	Antenna correlation
	Low

	Aggregation level and Repetition level
	(16,256), (4,128), (16,128), (4,64)

	Starting OFDM symbols (CFI)
	2

	Frequency hopping
	OFF

	Number of PRB
	4 for Aggregation level = 4, 8, 16

	Transmission type configured to UE
	2+4 for Aggregation level =24

	DMRS scrambling sequence initialisation parameter for UE-SS
	Distributed

	Channel Estimation
	PCID = 1

	UE residual frequency error
	DMRS based

	UE residual frequency error
	50 Hz
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Simulation result
Table 2 shows the required SNR values to achieve 2%/10% MPDCCH BLER for each (AL, Rmax) combination for FDD. The proposal in WF is to derive the Qin/Qout from the two (AL, Rmax) sets below: 

· Set 1: (24, 256) for Qout and (8,128) for Qin for OoS test cases 
· Set 2: (16, 128) for Qout and (4,64) for Qin for IS test cases
Table 2
Required SNR [dB] to achieve Cat-M1 Mode A UE M-PDCCH BLER=2% and BLER=10% for each (AL, Rmax) pair with 2x1 antenna configuration.  
	
	AWGN 
	ETU30

	(AL, Rmax)
	SNR@BLER=10%
	SNR@BLER=2%
	SNR@BLER=10%
	SNR@BLER=2%

	(16, 256)
	-22.3
	-21.6
	-21.4
	-20.5

	(4, 128)
	-16.8
	-16.6
	-16.6
	-14.7

	(16, 128)
	-20.3
	-20.1
	-19.6
	-18.6

	(4, 64)
	-15.4
	-14.6
	-13.4
	-12.5


Table 3 and Table 4 summarize the Qout/Qin points for set 1 and set 2. 
Table 3
SNR difference between IS and OOS for Set 1.

	Channel
	SNR for OOS

(AL,Rmax)=(16,256)
	SNR for IS

(AL,Rmax)=(4,128)
	Difference between OOS and IS

	AWGN
	-22.3dB
	-16.6dB
	5.7dB

	ETU30
	-21.4dB
	-14.7dB
	6.7dB


Table 4
SNR difference between IS and OOS for Set 2.

	Channel
	SNR for OOS

(AL,Rmax)=(16,128)
	SNR for IS

(AL,Rmax)=(4,64)
	Difference between OOS and IS

	AWGN
	-20.3dB
	-14.6dB
	5.7dB

	ETU30
	-19.6dB
	-12.5dB
	7.1dB


From the simulation results, it is observed that the SNR levels for Qin is around -15dB; this value is the assumed lowest operating SNR test point for CE Mode B UE. We think the parameter setups for Set1/Set2 are feasible to derive Qin/Qout for RLM requirement for CE Mode B.  
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