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1. Introduction
The core RRM requirements for eMTC are under discussion in RAN4. Part of the core requirements are the RLM core requirements. In RAN4#77AH for NB-IoT some tentative agreements were captured in [1], [2], however there are still a few open issues that we discuss in this paper. 
2. Discussion
In [1] it was tentatively agreed that Qout and Qin reference points will be depend on the coverage level (repetition level) that the UE is configured with for MPDCCH(the MPDCCH reference formats for computing BLER are variables of bundling size and aggregation level). The eNB will configure different redundancy levels(repetition/aggregation) for MPDCCH. If a UE is moving in the enhanced coverage zone, downlink signal quality at eMTC UE moving towards lower coverage regions could easily drop below Qout and UE goes OOS. This can cause radio link failure and UE has to re-establish the connection by using the random access procedure. This leads to unnecessary latency and power consumption. Similarly, UE coming back in-sync could be delayed until it comes back to the legacy coverage region. This kind of changes in coverage levels at the UE could be costly from a power consumption and system resources point of view. 

Thus, it may be useful for the UE to report to the network when it is getting close to Qout so that the network can switch to a different coverage level to maintain connectivity. For this purpose, a report based on the estimation MPDCCH BLER(used for Qout) will be more accurate than a simple RSRP report that has a relatively low accuracy. A new event could be introduced in RAN2 such that UE triggers a report when estimation OoS BLER is 5%, for example.
Proposal 1: Introduce a new event based on estimated MPDCCH BLER for OoS.

One issue that is still pending is the evaluation time for OoS and IS in Mode B. Since one MPDCCH transmission could take up to 256 subframes the evaluation time should be extended for the UE to be able to compute a reliable BLER average. Aslo, the target channels for Mode B are very slow fading channels that have long coherence time (e.g. EPA 1Hz with 1s coherence time). The averaging time should be relatively long such that the UE does not ping-pong between OoS and IS only due to the channel variation. Considering these aspects we propose the OoS evaluation window to be 6.4s(400ms*256/16, 400ms is the Mode A evaluation window, 256 is the maximum bundling size for Mode B and 16 is the maximum bundling size for Mode A) and IS evaluation window to be 3.2s.
Proposal 2: Define the OoS evaluation window as 6.4s and IS evaluation window as 3.2s for Mode B.

RAN4 will also have to discuss the RLM test cases and the margins needed in these test cases. SNR estimation at very low SNR levels(e.g. -18dB) is very challenging so these margins will have to be studied thoroughly. Most likely higher margins compared to the legacy tests will be needed.
3. Conclusion

In this paper we presented some further analysis on RLM for eMTC devices. We presented the following proposals.
Proposal 1: Introduce a new event based on estimated MPDCCH BLER for OoS.

Proposal 2: Define the OoS evaluation window as 6.4s and IS evaluation window as 3.2s for Mode B.
For the RLM test cases, RAN4 will have to study thoroughly the margins needed because of SNR estimation inaccuracies at very low levels(e.g. -18dB).
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