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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).
In RAN4#77 meeting, the simulation assumption for RLM of eMTC was agreed [2].
This contribution discussed the RLM of Release-13 eMTC.
2. Discussion on RLM for eMTC
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 low. The RS-SINR accuracy can be inaccurate, especially in the fading channel. The RS-SINR accuracy may impact the RLM of eMTC [3].
In RAN1#83 meeting, the exact number of repetition of M-PDCCH was introduced.
	Agreement:

· For aggregation level 24, the resource mapping is frequency first, time second over 6 PRBs.

· Total number of BD trials for USS in a subframe is 16 or less.

· Total number of BD trials for CSS for fallback and 3/3A in a subframe is 4 or less.
· This is received in the subframes where CE mode A UE receives USS.

· This is at least for downlink fall-back. 

· {Number of aggregation, Number of the repetition, Number of BD trials} is expressed in the following tables.

· If Rmax=1 for USS,  and number of PRB is configured 2 or 4, 

· reuse legacy E-PDCCH table.

· Otherwise

· use following tables where

· If Rmax =1

· R1 is Rmax

· If Rmax = 2

· R1 is Rmax/2

· R2 is Rmax

· If Rmax = 4

· R1 is Rmax/4

· R2 is Rmax/2

· R3 is Rmax

· If Rmax >= 8 

· R1 is Rmax/8

· R2 is Rmax/4

· R3 is Rmax/2

· R4 is Rmax

· If Ri is not existing, UE does not monitor the candidate with Ri.

· For M-PDCCH candidate with repetition Ri, UE needs to blindly decode every Ri subframe. Following table should be taken as the starting point.

· USS CE mode A

Number of PRB pairs for M-PDCCH

2+4

4

2 PRB set

[{2,R1,1}{4,R1,1}]

[{4,R2,1}{8,R2,1}]

4 PRB set

[{8,R1,2}{16,R1,1}]

[{8,R2,2}{16,R2,1}]

[{8,R3,1}{16,R3,1}]

2+4 PRB set

[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

2

[{2,R1,2}{4,R1,1}{8,R1,1}

{2,R2,2}{4,R2,1}{8,R2,1}

{2,R3,2}{4,R3,1}{8,R3,1}

{2,R4,2}{4,R4,1}{8,R4,1}]

4

[{2,R1,1}{4,R1,1}{8,R1,1}{16,R1,1}

{2,R2,1}{4,R2,1}{8,R2,1}{16,R2,1}

{2,R3,1}{4,R3,1}{8,R3,1}{16,R3,1}

{2,R4,1}{4,R4,1}{8,R4,1}{16,R4,1}]

· USS CE mode B
Number of PRB pairs for M-PDCCH

2+4

4

2 PRB set

[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]

4 PRB set

[{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]

2+4 PRB set

[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

2

[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]

4

[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}

{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]




It can be observed that there are different levels of repetition of M-PDCCH. The number of the repetition will affect the M-PDCCH decoding BLER performances. It can be anticipated that for different number of the repetition of M-PDCCH, the corresponding SINR values to Qout and Qin are different.  In order to verify the RLM of eMTC, test cases and requirements corresponding to the different M-PDCCH configuration may be needed. Another option is to just design one test case corresponding to the most common scenario. 
3. Conclusion
This paper discusses the RLM requirement for MTC. 

Observation: The RS-SINR accuracy may impact the RLM of eMTC
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