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1. Introduction
In RAN4#82 meeting, it was agreed to introduce a new event for early Qin and Qout notification for FeMTC. LS (R4-1702469) was sent to RAN2 for signaling design. 

· RAN4 sees benefit in introducing a new triggering of events to RLM. The new events are as follows:

· Event M1: UE reports early Qout i.e. UE report event Qout offset by X and
· Event M2: UE reports early Qin i.e. UE reports event Qin offset by Y
· X and Y are fixed values defined in 36.133. The unit and values of X and Y are FFS. 

Events can include optional information about: excess repetitions of MPDCCH, recommended aggregation level of MPDCCH, recommended repetition level for MPDCCH, and recommended CE Mode. 

However, the unit and values of X and Y are FFS. Whether excess repetitions for PDSCH may be reported is FFS. Whether recommended repetition level for PDSCH may be reported is FFS.

This paper provides discussion on FFS issues for 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 SNR level between Qin and Qout is too narrow for reliable RLM 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 RAN4#82 meeting, it was agreed to introduce a new event for early Qin and Qout notification for FeMTC. LS (R4-1702469) was sent to RAN2 for signaling design
In order to enhance RLM, it is necessary to enlarge difference between Qin and Qout. How to convert from block error rate of hypothetical MPDCCH into RS-SINR may be different based on UE implementation. Also the accuracy of RS-SINR and RSRP become worse in low SNR. Thus RS-SNR and RSRP are not proper units for RLM.
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: RS-SNR and RSRP are not proper units for RLM in low SINR and different UE may interpret them differently for RLM.

Block error rate of a hypothetical MPDCCH transmission are more proper definition for early Qin and Qout events since they are closely definition of Qin and Qout. UE will not interpret this metric differently. Multiple possible values for X and Y may not be useful. Especially in the low SNR, the reliable Qin and Qout BLER rate will be fixed number.
Proposal1: X and Y shall be defined as the block error rate of a hypothetical PDCCH transmission. 
Proposal2: The value of X and Y shall be find out based on simulation under low SNR conditions to ensure reliable RLM.

Generally it is beneficial for the network to understand the excess or recommended repetitions for PDSCH from UE. However, test should be defined in order to make sure that the report is reliable.

Proposal3: Excess and recommended repetitions level report is beneficial. Test should be defined in order to make sure that the report is reliable
3. Conclusion
This paper provides the discussion on FFS issues of FeMTC RLM.
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: RS-SNR and RSRP are not proper units for RLM in low SINR and different UE may interpret them differently for RLM.

Proposal1: X and Y shall be defined as the block error rate of a hypothetical PDCCH transmission. 

Proposal2: The value of X and Y shall be find out based on simulation under low SNR conditions to ensure reliable RLM.

Proposal3: Excess and recommended repetitions level report is beneficial. Test should be defined in order to make sure that the report is reliable.
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