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1. Introduction
Rel-13 eMTC has not defined RLM test case for CEModeB due to difficulty to find out the proper SNR level corresponding to Qin and Qout. Rel-14 FeMTC aims to improve mobility, thus it is beneficial to enhance RLM for FeMTC, especially in CEModeB. 
This paper provides discussion on RLM enhancement for FeMTC.
2. Discussion 
RLM are design based on Qin and Qout threshold. 

The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission. The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to 2% block error rate of a hypothetical PDCCH transmission.

Generally during the test case, the metrics for Qin and Qout threshold is based on RS-SINR level. UE will convert the RS-SINR into the block error rate of a hypothetical MPDCCH transmission.
For Rel-13 eMTC, it is difficulty to find out the proper SNR level corresponding to Qin and Qout. The gap between Qin and Qout threshold is too narrow for reliable detection in CEModeB. Thus no CEModeB RLM test case is defined for Rel-13 eMTC.

Rel-14 FeMTC aims to improve mobility, thus it is beneficial to enhance RLM for FeMTC, especially in CEModeB.

In order to enhance RLM, it is necessary to enlarge the gap between Qin and Qout thresholds. There are two options:

Opiont1: Change the core requirement of Qin, and Qout.

For example, Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [20]% block error rate of a hypothetical MPDCCH transmission. The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to [1]% block error rate of a hypothetical PDCCH transmission.
Option2: Introduce RRC controlled event to allow early Qout and Qin notification.
It is worthwhile to mention that how to convert from block error rate of hypothetical MPDCCH into RS-SINR may be different based on UE implementation and channel model. When design test case, the RS-SINR level is determined by the simulation under certain channel conditions. The relationship between RS-SINR and MPDCCH BLER may not be straightforward. Therefore, it may not meaningful to define many X dB values before Qout/Qin.
It may be beneficial to let UE to determine how early to report the events. A exactly X dB early than Qin/Qout may not be useful.

Proposal1: Select from the below options for FeMTC RLM enhancements

Opiont1: Change the core requirement of Qin, and Qout.

Option2: Introduce RRC controlled event to allow early Qout and Qin notification.
Observation 1: How to convert from block error rate of hypothetical MPDCCH into RS-SINR may be different based on UE implementation and channel model. 

Observation2: Exact X dB early than Qin/Qout may not be useful since different UE may interpret differently.

It is discussed in RAN4#81 meeting that UE may request MPDCCH repetition along with early Qout/Qin notification. Network could determine whether to use these values to assign MPDCCH resources to avoid radio link failures.
It is necessary to ensure the minimum performances of UE in order to avoid UE request too much MPDCCH resources.
Proposal2: Study how to ensure the minimum performances of UE in order to avoid UE request too much MPDCCH resources
3. Conclusion
This paper provides the eMTC CEModeB transmission time requirements.
Proposal1: Select from the below options for FeMTC RLM enhancements

Opiont1: Change the core requirement of Qin, and Qout, i.e. 20% Qout and 1% Qin.
Option2: Introduce RRC controlled event to allow early Qout and Qin notification.
Observation 1: How to convert from block error rate of hypothetical MPDCCH into RS-SINR may be different based on UE implementation and channel model. 

Observation2: Exact X dB early than Qin/Qout may not be useful since different UE may interpret differently.
Proposal2: Study how to ensure the minimum performances of UE in order to avoid UE request too much MPDCCH resources
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