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1. Introduction

This paper will discuss the following issue on RLF:
15A: The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. It should be possible for the criteria to reflect the extended coverage level of the cell. (Criteria for RLF detection are FFS)

2. 
RLF detection in the extended coverage
We need to overview the current RLF detection earlier than discussing RLF enhancement as shown in Fig 1. In case that RRC receives a certain number of consecutive out-of-sync indications (called ‘N310’) from the physical layer (A), the UE starts a configurable timer T310. The timer stops if a number N311 of consecutive in-sync indications are reported by the UE’s physical layer. Otherwise, upon T310 expiry, a Radio Link Failure (RLF) is declared (B). The UE then initiates the RRC Connection Reestablishment procedure and starts T311. Upon selecting a suitable cell, the UE stops T311 and starts T301. T301 can stop when the UE receives RRCConnectionReestablishment from eNB. If either T311 or T301 expires, the UE fails to recover its connection and has to go to IDLE (D). 
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Fig. 1
Radio Link Failure 
We would like to focus on the first behavior (A), which is the Radio Link Monitoring (RLM). The physical layer collects the downlink quality based on the cell specific RS, and compares a threshold, Qout, which is expressed in terms of the BLock Error Rate (BLER) of PDCCH received from the serving cell. If the measured downlink quality cannot satisfy the Qout, the physical layer reports out-of-sync indication to the higher layer. The mapping between the downlink quality and the hypothetical PDCCH BLER is up to the UE implementation.
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Fig. 2
Radio Link Monitoring
We have to study how to reflect the coverage level for RLF. According to the agreement, the UE has to trigger RLF only when the radio link can no longer be maintained. It means that RLF has to be declared when UE fails to keep its connection even in applying the maximum coverage level. 
A simple approach is to compare the measured downlink quality to Qout corresponding to the maximum coverage level, i.e. the physical layer reports out-of-sync indication only when the current downlink quality cannot reach the minimum requirement to support the maximum coverage level. The Qout linked to the maximum coverage level would be derived with UE implementation as in legacy. 
The benefit of the approach is there is no enhancement in the existing RLF procedure at all. 

Proposal 1: RAN2 to stick to the current RLF. 
Proposal 2: The physical layer reports out-of-sync indication only when the current downlink quality cannot reach the minimum requirement to support the maximum coverage level.
3. Conclusion

It is proposed that
Proposal 1: RAN2 to stick to the current RLF. 

Proposal 2: The physical layer reports out-of-sync indication only when the current downlink quality cannot reach the minimum requirement to support the maximum coverage level.
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