Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #83 
R4-1705727
Hangzhou, China, May 15 - 19, 2017
Source: 
Nokia, Alcatel-Lucent Shanghai Bell
Title: 




RLM enhancement for feMTC    
Agenda Item: 
7.18.3.2.5 
Document for:
Discussion
1 Introduction
RAN4 has for some time been discussing the issue of early Qin and Qout reporting in connection with feMTC and eNB-IoT. RAN4 sent LS to RAN2 asking RAN2 to introduce early Qin and Qout reporting for feMTC. RAN2 has sent reply LS in [1], as also copied below.

	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.

As for feMTC, RAN 2 intends to introduce support for the new UE reporting events (and the reported information) for enhancing RLM in Rel-14 and CRs will be discussed at next meeting.


Although RAN2 intends to introduce the early Qin and early Qout for feMTC, the reporting cannot be introduced for eNB-IoT, which means some other solution needs to be defined there, and this will be discussed in our companion paper [2]. Considering the issue is common for feMTC and eNB-IoT, we think it is meaningful to also consider introducing the same solution to provide an alternative tool for the network.
In this paper, we discuss the issue addressed by the proposed early Qin and Qout reporting and the solution. We discuss how the problem might be solved using another solution which does not require UE reporting and thus causes less signalling change. 
2 Discussion 
The main reasoning behind the new early Qin and early Qout reporting was to address the potential problem of Rel-13 eMTC RLM design where there may be unnecessary RLF. Reason for this was argued to be that in Rel-13, the RLM was agreed to be based on the highest configured MPDCCH repetition and aggregation level. The agreement 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 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/outdated settings of the aggregation and/or repetition level. Such RLF is unnecessary, as 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.
Observation 1: The main motivation for early Qin and early Qout reporting is to address the unnecessary RLF. 
Proposed RAN4 solution was to specify early Qin and Qout reporting. This is considered feasible for feMTC, but the reporting cannot be introduced for eNB-IoT, which means some other solution needs to be defined there. Considering the issue is common for feMTC and eNB-IoT, we think it is meaningful to also consider introducing the same solution to provide an alternative tool for the network.
Observation 2: Early Qin and early Qout reporting is not feasible for eNB-IoT, which means some other solution is needed for eNB-IoT.

Of course, the early Qin and early Qout reporting can serve another purpose that UE can use the reporting to indicate the network about the need to change MPDCCH transmission parameters. However, we understand that this comes with the reporting and reconfiguration, which causes significant signalling overhead and delay considering the repetitions in feMTC. Also, we understand that indicating the network about the need to change MPDCCH transmission parameters can already be done with existing methods, e.g. when there is active data transmission, the network will update the parameters based on normal link adaptation and UE feedback. Although there is some analysis [3] why the new reporting might be better than existing method, there is no simulation or field data that can show how well it can work, and whether it leads to any system level gain compared to existing methods.

Observation 3: Early Qin and early Qout reporting can be used to indicate the network about the need to change MPDCCH transmission parameters, but there is signalling overhead and delay. Also there is no simulation evidence showing if they can lead to system level gain over existing methods.
For an alternative solution, our basic proposal is that network informs UE about the maximum MPDCCH repetition and aggregation level supported in the cell, and UE uses these parameters/configuration in RLM evaluation. Such an approach will ensure that the UE will not trigger early/wrong RLF due to using outdated parameters as described.     
Proposal: Introduce below RLM enhancement for feMTC as an alternative solution.
· Network informs UE about the maximum MPDCCH repetition and aggregation level supported in the cell
· UE uses these parameters/configuration in RLM evaluation
3 Conclusions 

In this paper, we have discussed the issue addressed by the proposed early Qin and Qout reporting and the solution.   

Specifically, we have the following observations and proposals.

Observation 1: The main motivation for early Qin and early Qout reporting is to address the unnecessary RLF.
Observation 2: Early Qin and early Qout reporting is not feasible for eNB-IoT, which means some other solution is needed for eNB-IoT.
Observation 3: Early Qin and early Qout reporting can be used to indicate the network about the need to change MPDCCH transmission parameters, but there is signalling overhead and delay. Also there is no simulation evidence showing if they can lead to system level gain over existing methods.
Proposal: Introduce below RLM enhancement for feMTC as an alternative solution.

-
Network informs UE about the maximum MPDCCH repetition and aggregation level supported in the cell

-
UE uses these parameters/configuration in RLM evaluation
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