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1. Introduction
In RAN4#76bis meeting, it is decided that [1]:

For normal coverage: 

· New RLM requirements are defined due to new control channel (e.g. M-PDCCH).
For enhanced coverage:

· New RLM requirements are defined due to new control channel (e.g. M-PDCCH).
This contribution discussed the RLM of Release-13 eMTC.
2. Discussion on RLM for eMTC
2.1 Discussion on the effect of RS-SINR accuracy for eMTC RLM
Currently, the threshold Qout is defined as the level corresponding to 10% block error rate of a hypothetical PDCCH transmission. The threshold Qin is defined as the level corresponding to 2% block error rate of a hypothetical PDCCH transmission.
In some of the UE implementation, the thresholds Qout Qin are associated to the RS-SINR level. UE monitors RS-SINR level. If the RS-SINR level is below certain threshold, it assumed Qout. If the RS-SINR level is above certain threshold, it assumed Qin.
However, for eMTC under coverage enhancements, e.g. 15dB EC, the SINR could be so low that the RS-SINR accuracy can not be properly measured. If the RS-SINR accuracy could not guarantee, the RLM mechanism could not be proper working.
The following section evaluates the RS-SINR accuracy for eMTC.
2.2 Simulation assumption for RS-SINR of eMTC
The simulation assumption for RS-SINR of eMTC is shown in table 1.
Table 1: Simulation parameters for Rel-13 eMTC RS-SINR measurement accuracy studies
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	800ms
	

	Measurement sampling rate
	40ms
	

	L3 filtering
	Disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1 
	Single Rx branches

	Mobility
	Stationary UEs
	

	Propagation conditions
	AWGN, ETU1 and EPA1
	

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	[-18 dB -3 dB]
	AWGN noise 


2.3 Simulation results for RS-SINR accuracy
The simulation assumptions for Rel-13 MTC measurement accuracy studies are given in section 2.2. The RS-SINR measurement performances under different channel models are evaluated in table 2.
Table 2: RS-SNR measurement accuracy under various channel
	Channel
	SINR

(dB)
	Absolute RSRP Accuracy

(dB)
	Relative RSRQ Accuracy


	Channel
	SINR

(dB)
	Absolute RSRP Accuracy

(dB)
	Relative RSRP Accuracy

(dB)
	Channel
	SINR

(dB)
	Absolute RSRP Accuracy

(dB)
	Relative RSRP Accuracy

(dB)

	AWGN
	-18
	7.03
	4.98
	ETU1
	-18
	9.92
	6.84
	EPA1
	-18
	8.41
	6.20

	
	-15
	6.22
	3.05
	
	-15
	7.15
	5.58
	
	-15
	6.82
	5.23

	
	-12
	2.83
	1.31
	
	-12
	5.63
	4.73
	
	-12
	5.15
	4.06

	
	-9
	1.28
	0.71
	
	-9
	3.48
	2.29
	
	-9
	3.13
	2.66

	
	-6
	0.66
	0.42
	
	-6
	2.49
	1.92
	
	-6
	1.55
	1.77

	
	-3
	0.35
	0.24
	
	-3
	1.82
	1.57
	
	-3
	0.97
	0.84


As shown in the results in table 2, it can be observed that when SINR condition is ≥-12dB, the RS-SINR absolute accuracy could be worse to near 10 dB in fading channel for eMTC. 

Observation 1: RS-SINR absolute accuracy could be worse to near ±10 dB in fading channel under -18dB SINR for eMTC.
Observation 2: M-PDCCH physical layer design is still under discussion in RAN1. 

It is difficult to perform RLM simulation to find out the exact SINR value corresponding to the Qout and Qin. It can be anticipated that the for different coverage enhancement levels, the corresponding SINR values to Qout and Qin are different.

Observation 3: For different coverage enhancement levels, the corresponding SINR values to Qout and Qin are different.

For example, if the corresponding SINR values to Qout and Qin under 15dB EC are -18 dB and -10dB respectively, UE under SINR=-19dB may wrongly measure its SINR to -8dB, and wrongly assume Qin.
Observation 4: For low level SINR, e.g. 15dB coverage enhancements, the RS-SNR accuracy may result in miss detection or false detection of Qout and Qin .
Observation 5: The RLM mechanism may not be proper working for eMTC under low SINR.
3. Conclusion
This paper discusses the RLM requirement for MTC. 

Observation 1: RS-SINR absolute accuracy could be worse to±10 dB in fading channel under -18dB SINR for eMTC.

Observation 2: M-PDCCH physical layer design is still under discussion in RAN1. 

Observation 3: For different coverage enhancement levels, the corresponding SINR values to Qout and Qin are different.

Observation 4: For low level SINR, e.g. 15dB coverage enhancements, the RS-SNR accuracy may result in miss detection or false detection of Qout and Qin .
Observation 5: The RLM mechanism may not be proper working for eMTC under low SINR.
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