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1. Introduction
The RLM requirements for eMTC were agreed in [1]. Many of the parameters are still under square brackets and a way forward to further analyze the requirements was agreed in [2]. In this paper we further discuss the RLM parameters for eMTC. 
2. Discussion
The RLM requirements agreed in [1] contain the MPDCCH parameters that should be used by the UE to calculate the hypothetical MPDCCH BLER for out of sync and in sync. The aggregation level is fixed, however, this is a configurable parameter that depends configure number of PRB pairs. As such, some companies pointed out that the requirements should be defined based on the actual parameter configured at the UE. The parameters in the core requirements are included in the annex.
In [3] some MPDCCH simulation results for CE mode B were presented. The tables are also reproduced here for convenience.

	
	4RB AGG8
	4RB AGG16 
	6RB AGG24

	SNR 10% BLER [dB]
	-11.5
	-13
	-14

	SNR 2% BLER [dB]
	-8
	-10
	-10.5


Table 4. SNR values for EPA 1Hz, 2x1 antenna configuration, Bundle 64

	
	4RB AGG8
	4RB AGG16
	6RB AGG24

	SNR 10% BLER [dB]
	-13
	-15
	-16

	SNR 2% BLER [dB]
	-10
	-12
	-13


Table 5. SNR values for EPA 1Hz, 2x1 antenna configuration, Bundle 128

	
	4RB AGG8
	4RB AGG16
	6RB AGG24

	SNR 10% BLER [dB]
	-15.5
	-17.5
	-18

	SNR 2% BLER [dB]
	-13
	-14.5
	-15.5


Table 6. SNR values for EPA 1Hz, 2x1 antenna configuration, Bundle 256

In order to have a reliable RLM procedure, the difference between OoS and IS levels should be higher than 5dB. For CE mode B it is expected that the SNR estimation will not be very reliable due to the low SNR operating regime, hence, a higher difference between these levels would be desirable. The MPDCCH BLER parameter for In-Sync should be modified to be lower than the aggregation level used for out of sync. This would also bring better alignment with the requirements in Mode A. The revised table is shown below:
	Attribute
	Out-of-sync
	In-sync

	DCI format
	6-1B
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Maximum M-PDCCH repetition level
	RNote1
	R/2Note1

	Aggregation level (ECCE)
	24
	8

	M-PDCCH Transmission type
	Distributed
	Distributed

	Note1: R is a configurable parameter defined in 36.331 and R>1.
 


For different aggregation levels it seems rather difficult to find good match in terms of aggregation level for In-Sync(in-sync aggregation level has to be 1 or 2 levels lower than out of sync), further discussion on how to define the requirements by including a parameter for aggregation level is needed.
3. Conclusion

In this paper we briefly analyzed the RLM core requirements. We believe the further checking is needed before finalizing the requirements and setting the aggregation level as a parameter in the requirements is not straightforward especially for lower aggregation levels like 8.
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Annex – RLM Parameters

Table 7.19.4-1 M-PDCCH transmission parameters for out-of-sync and in-sync for UE category M1 with CE mode B
	Attribute
	Out-of-sync
	In-sync

	DCI format
	6-1B
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Maximum M-PDCCH repetition level
	RNote1
	R/2Note1

	Aggregation level (ECCE)
	24
	8

	M-PDCCH Transmission type
	Distributed
	Distributed

	Note1: R is a configurable parameter defined in 36.331 and R>1.
Note2: L
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{24, [16], [8]}. The numers in the squarebrackets are to be confirmed. 
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