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Discussion and decision
1 Introduction

In the NBIOT Ad-hoc January meeting, the radio link failure triggering and the recovery procedure were discussed and the following agreements [1] were made:
· 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.
In this contribution, the handling of RLM/RLF due to coverage level is discussed.

2 Discussion

2.1 RLM RLF handling for coverage level

In the case of eMTC, the UE will be configured with different sets of time repetitions and the aggregation level (number of PRBs) for the MPDCCH based on UE coverage conditions, and the radio link monitoring takes this into account when triggering RLF (understanding that one of those sets, that the eNBs configured the UE with, should target the maximum setting that the UE might require). 

For NB-IOT UE, similar behavioral assumptions can be applied except that there are only two aggregation levels for NB-PDCCH (AL = 1 and AL = 2, the latter corresponding to 1 PRB) with improved coverage supported via different sets of time-domain repetitions. The DL quality used by radio link monitoring can be equivalent to the BLER of hypothetical NB-PDCCH transmissions based on the configured maximum repetitions in time as part of the UE-specific Search Space (USS) configuration. 

The repetition in time can be based on the coverage level are configured by the eNB via dedicated signaling (i.e. RRC Connection Setup or RRC Connection Reconfiguration message) as part of the NB-PDCCH USS configuration. This is already provided as one of the RAN 1 RRC parameters as in [1].

Proposal 1. As any NB-IoT UE is always configured with specific coverage enhanced level, radio link monitoring takes into account the maximum NB-PDCCH repetition value configured for the NB-PDCCH to be used by the UE. The value of the maximum number of repetitions for NB-PDCCH is configured via dedicated signalling (i.e. RRC Connection Setup or RRC Connection Reconfiguration) as part of the NB-PDCCH USS configuration
2.2 RLM RLF Timers and constants
For the counters (N310 and N311), the legacy value can be reused as agreed in eMTC.

For the timer T310, we believe that the value may need to be extended for NB-IoT depending on the coverage level the UE is in. As per NB-IoT Ad-hoc May meeting, it is agreed to wait for RAN 4 input on the L1 in sync evaluation period for the worst case coverage level.
For the timer T311, the existing values up to 30s. For worst case coverage, the UE will most likely be stationary and can use stored cell selection information to find suitable cell. Hence we think that legacy value can probably be reused.

Proposal 2. Existing LTE value can be reused for N310 and N311.

Proposal 3. Existing LTE value can be reused for T311.

3 Conclusion

This contributions analyses open aspects related to RLF handling for NB-IoT design and proposes the following:
Proposal 1.
As any NB-IoT UE is always configured with specific coverage enhanced level, radio link monitoring takes into account the maximum NB-PDCCH repetition value configured for the NB-PDCCH to be used by the UE. The value of the maximum number of repetitions for NB-PDCCH is configured via dedicated signalling (i.e. RRC Connection Setup or RRC Connection Reconfiguration) as part of the NB-PDCCH USS configuration
Proposal 2.
Existing LTE value can be reused for N310 and N311.
Proposal 3.
Existing LTE value can be reused for T311.
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