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1 Introduction
Rel-14 WI [1] “Further Enhanced MTC” was approved at RAN#72, and has started in RAN4#80. Two issues were discussed from mobility perspective, namely the introduction of RSRQ requirements and inter-frequency requirements. Another issue that was discussed but without any conclusion is the RLM enhancement [2]. 
In this paper, we will provide our views on potential RLM enhancements for feMTC.

2 Discussion
In [2] it is proposed to “Introduce new Early Qout and Early Qin Event Triggers by UE to enable eNB to pre-emptively change max MPDCCH aggregation and/or repetition levels to provide UE with a reliable link quality during coverage level transitions during UE mobility”. 
We understand the motivation is to allow UE to report the pre-warning message to the network regarding the change in the radio condition such that a reconfiguration of coverage level related parameters is needed. The main benefit of the proposal is that RLF can be avoided when UE goes from good coverage to bad coverage, and that network can reduce the unnecessary redundancies in the coverage level related parameters when UE goes from bad coverage to good coverage.  
As the RLM of eMTC UEs is coverage level dependent (i.e. the Qin and Qout levels are depending on the coverage level related parameters), the proposal to report Early Qout (e.g. 9% BLER is reached for the current configured coverage level) and Early Qin Event (e.g. 3% BLER is reached for a better coverage level) can essentially be seen as a reporting of UE BLER estimation.
Observation 1: The solution of RLM enhancement in [2] is essentially a reporting of UE BLER estimation. 
As discussed during RAN4#80, there are several existing mechanisms that can be used for the same purpose.

1) CQI

2) HARQ-ACK

3) RSRP 
In [2] the problems of existing mechanisms are also discussed, e.g. CQI and HARQ-ACK feedback may not be always available, and RSRP is not a very good indicator of MPDCCH BLER. We understand the drawbacks of the existing mechanisms, but we still think with existing mechanisms or combination of them, network can get a rough picture of the UE’s radio condition thus making proper reconfiguration of coverage level related parameters for the UE.
Moreover, in Rel-14 feMTC, RSRQ measurement will be introduced, and if seen as necessary the RS-SINR measurement can also be defined. These two measurement quantities, in particular RS-SINR, can be a similar indicator of UE’s radio condition as MPDCCH BLER and thus can be used by the network to adjust the coverage level related parameters for the UE when necessary. We understand MPDCCH BLER may be more directly linked the user experience, but on the other hand, the coverage level cannot be adjusted in very fine granularity and there will be also margins when network configures these parameters. Therefore, more evaluations and maybe system level simulations are needed to justify that using BLER can lead to better configuration of coverage level related parameters.
Observation 2: Existing measurement quantities can be used for the pre-warning of change of radio condition. More evaluations and maybe system level simulations are needed to justify the use of MPDCCH BLER as a better indicator for adjusting UE coverage level.
For the proposed solution, it is not clear from [2] how the Early Qout and Early Qin are estimated. For example, it can be done using same way as RLM, i.e. monitoring the SINR from the reference signals and map the SINR to the BLER. It can also be done by counting the BLER statistics of real MPDCCH decoding. Therefore, clarifications are needed.
In any case, in the proposed solution, the SINR-to-BLER mapping is fully up to UE implementation. Although RAN4 can define some test cases for some configurations of coverage level related parameters and some propagation conditions, in the field UE could/should use different mappings for different propagation conditions. 
One possible risk with this UE decision based reporting is that UE might not have the motivation to perform good MPDCCH decoding, but might simply ask for more redundancies in the coverage level related parameters. Of course, there is same issue in legacy RLM, but from network perspective we are somehow cautious in introducing more such UE decision based reporting.
Observation 3: Clarifications are needed on how the Early Qout and Early Qin are estimated in the solution, and on whether there are possible risks in relaxing UE MPDCCH demod. 
Based on the above observations, we think the proposed Early Qout and Early Qin Event reporting should not be introduced before the details and risks are clarified, and the advantage over existing mechanisms is justified.
Proposal 1: The proposed Early Qout and Early Qin Event reporting should not be introduced before 
· the details and risks are clarified, and 
· the advantage over existing mechanisms is justified.
3 Conclusions 

In this paper, we analysed the proposed solution in [2] about Early Qout and Early Qin Event reporting, and have the following observations and proposal.  
Observation 1: The solution of RLM enhancement in [2] is essentially a reporting of UE BLER estimation.
Observation 2: Existing measurement quantities can be used for the pre-warning of change of radio condition. More evaluations and maybe system level simulations are needed to justify the use of MPDCCH BLER as a better indicator for adjusting UE coverage level.

Observation 3: Clarifications are needed on how the Early Qout and Early Qin are estimated in the solution, and on whether there are possible risks in relaxing UE MPDCCH demod.

Proposal 1: The proposed Early Qout and Early Qin Event reporting should not be introduced before 
· the details and risks are clarified, and 
· the advantage over existing mechanisms is justified.
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