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1 Introduction
In RAN2#92 meeting [1], for LTE eMTC, there are some agreements about radio link failure (RLF) and coverage level. 
RLF: 
1: The radio link monitoring procedure for RLF triggering takes into account the highest configured M-PDCCH repetition value.

2: It is not needed to inform eNB when CE level changing in connected mode.
In RAN2 NB-IoT Ad-hoc meeting [2], some discussions and agreements related to Coverage level and RLF are achieved as following.
RLF: 
· Radio link monitoring and the associated radio link failure criterion shall be supported by NB-IOT UEs, assuming RAN 1 provides the means of measuring the DL quality.
· We assume we use the physical channel problem detection mechanism (i.e. N310, T310 and N311) as described in RRC (TS36.331) for NB-IOT (i.e. legacy LTE behaviour).
· FFS how to handle coverage level.
· Radio link failure criterion (when UE is in connected mode) due to Random Access failure indication from MAC should also be supported.
· Radio link failure criterion due to maximum RLC retransmissions being reached should also be supported (similar to legacy).
· At RLF, for solution 2, reestablishment is not supported so the UE would released to Idle. For solution 18 it would be possible to do reestablishment (it is FFS if at reestablishment failure the UE would be released to Idle, as for legacy LTE). 

· It is FFS what are the cause values used at the RRC connection release. 

In this contribution, the coverage level and RLF, the release cause for RLF are discussed and some proposals are also given. 

2 Discussion
2.1 Coverage level and RLF
In LTE eMTC, UE determines its Coverage Enhancement level according to DL measurements, e.g. RSRP and choose the PRACH resource (e.g. time, frequency, and preamble) which is corresponding to the determined Coverage Enhancement level. The RAR time/frequency resource and repetition factor (either for PDSCH or M-PDCCH) are derived from the used PRACH resources.
In NB-IoT, the relationship between PRACH resources and coverage level is same as LTE eMTC. There is no description related to coverage level and PDCCH /PDSCH, but it is assumed that the similar method as LTE eMTC can be reused.

In connected mode, as agreed that the radio link failure criterion due to the physical channel problem detection, random access failure and reaching maximum RLC retransmissions are supported. During the random access re-attempting and RLC retransmission procedure, the UE may change coverage enhancement level to get better performance. As for physical channel problem detection mechanism, similar to LTE eMTC, it is not needed to have coverage level specific counters and timers to detect the physical layer problem on each coverage level for low complexity. It is suggested that LTE eMTC mechanism is reused: The radio link monitoring procedure for RLF triggering takes into account the highest coverage level.
Proposal 1: The radio link monitoring procedure for RLF triggering takes into account the highest coverage level.
In LTE eMTC, for UE dedicated transmission, there are multiple configurations for M-PDCCH repetitions. When the UE detects the transmission failure with the indicated M-PDCCH repetitions, the UE can try to monitor the physical channel with more repetitions (e.g., the larger one in the configured set for M-PDCCH). In case of the UE coverage level change, the eNB does not know the changed repetition number of UE. Once the M-PDCCH transmission failure is detected, the eNB can adjust the M-PDCCH repetition number accordingly, by this way, and the UE can receive the M-PDCCH successfully. 

The NB-PDCCH design is under discussion in NB-IoT, it is assumed that the similar design in LTE-eMTC can be reused. When UE detects the physical channel problem on the lower coverage level, the UE may need to change the coverage level and monitors physical channel on the higher coverage level with lager M-PDCCH repetition number. And it is not needed to inform eNB when CE level changing in connected mode. 
Proposal 2: It is not needed to inform eNB when CE level changing in connected mode.
2.2 Release cause for RLF
Once the UE declare the Radio link failure, the UE will try to recovery the data transmission. For CP solution, it is agreed that the re-establishment is not supported, instead the UE go to idle mode directly. But if the UE enters idle mode before the successful transmission of user data, the connection should be recovered. The connection recovery relies on the NAS layer. So the RRC layer needs to inform the NAS layer that the release is triggered by RLF with release cause of RRC Connection failure. Then the NAS layer can initiate the RRC connection to recovery the data transmission. Thus it is beneficial to use this release cause for data transmission.
Proposal 3: The cause value of RRC Connection failure is informed from RRC layer to NAS layer during RRC connection release.
3 Conclusion

This paper introduces RLF of NB-IoT, the corresponding proposals are listed below. 
Proposal 1: The radio link monitoring procedure for RLF triggering takes into account the highest coverage level.
Proposal 2: It is not needed to inform eNB when CE level changing in connected mode.
Proposal 3: The cause value of RRC Connection failure is informed from RRC layer to NAS layer during RRC connection release.
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