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1	Introduction
RAN4 has for some time been discussing the issue of early Qin and Qout reporting in connection with eMTC and NB-IoT. RAN4 sent LS to RN2 asking RAN2 about the feasibility of introducing early Qin and Qout reporting for NB.IoT to which RAN2 has sent reply LS in [1].
In this paper, we discuss the issue addressed by the proposed early Qin and Qout reporting and the solution [2, 3]. We discuss how the problem might be solved using another solution which potentially do not require any signalling changes.
2	Discussion
The LS from RAN2 states (the NB-IoT part):
RAN2 thanks RAN4 for their LSes. RAN2 has discussed potential enhancements to the RLM procedures in Rel-14 for eNB-IoT and feMTC. 
For eNB-IoT, in view of the late stage of Rel-14 and the topic is not included in the exception sheet, RAN2 thinks that the RLM enhancement cannot be supported in Rel-14.
The main reasoning behind the discussed reporting was to address the potential problem of Rel-13 NB-IoT RLM design where there may be unnecessary RLF. Reason for this was argued to be that in Rel-13 NB-IoT, the RLM was agreed to be based on the highest configured MPDCCH repetition and aggregation level. This was based on the assumption that the UEs were not moving. However, the highest MPDCCH repetition and aggregation level configured to a specific UE may be different from the maximal MPDCCH repetition and aggregation level that can be supported in a cell. And this introduces problems with the Rel-13 RLM design.
The agreement to use highest configured MPDCCH repetition and aggregation level for RLM was based on the consideration that UE cannot receive the MPDCCH transmissions from the cell when it goes beyond the coverage area corresponding to its highest configured MPDCCH repetition and aggregation level, and following legacy principle an RLF should be triggered. 
However, as identified in Rel-14 feMTC and eNB-IoT discussions, such a design causes problem of unnecessary RLF when the UE moves towards cell edge in connected mode when not actively scheduled. In case the UE with aggregation and repetition level e.g. 8 moves towards the cell edge without possibility to update the aggregation and repetition level, the UE will not get new parameters and will start experience link problems due to wrong settings of the aggregation and/or repetition level.
Proposed RAN4 solution was to specify early Qin and Qout reporting. This is now not possible at least for Rel-14. If RAN4 still believe the problem is present, there is however also another solution which would not need significant less changes to RAN2 signalling.
The basic proposal is that network informs UE about the maximum NPDCCH repetition and aggregation level supported in the cell, and UE uses these parameters/configuration in RLM evaluation. UE will use the existing RLM procedures, but when the UE cannot receive updates to parameters related to RLM (repetition and aggregation levels), which is identified as being is the problem, then the UE will use the maximal NPDCCH repetition and aggregation level supported in the cell.
Alternative is that UE will always use the maximum NPDCCH repetition and aggregation level supported in the cell for RLM and RLF evaluation.
Such an approach will ensure that the UE will not trigger early/wrong RLF due to using outdated parameters as described in [4]. Under normal operations – when there is active data transmission – the network will update the parameters based on normal link adaptation and UE feedback. For this case the UE uses the configured parameters.
By using this solution there would be no reason to have early Qin and Qout reporting. Additionally, this solution does not suffer from the impact from early Qin/Qout reporting delay and configuration delay – which can be considerable in NB-IoT.
As new signalling is needed from RAN2 in terms of delivering the maximum repetition and aggregation levels to be applied for RLM, we have prepared an LS in [5]
3	Conclusion
In this paper, we have discussed the issue addressed by the proposed early Qin and Qout reporting and the solution. We propose a solution which addresses the identified problem without the need for reporting and which does not suffer from potentially large latencies related to reporting and configuration.
We propose that network informs UE about the maximum NPDCCH repetition and aggregation level supported in the cell, and that the UE uses these parameters in RLM evaluation. UE will use these parameters when it cannot receive updates. Under normal operations the network will update the parameters and the UE uses the configured parameters
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