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1. Introduction

RAN1 has discussed RLM in NR-U operation while making the following relevant agreements, but not meaningful yet:
 Agreement:
o   An RLM measurement window for serving cell RLM measurements based on SSBs in the DRS is supported for in-sync and out-of-sync evaluations.
o   FFS: How RLM measurement window is indicated or determined and relation to DRS transmission window
o   FFS: Whether or not an SSB can fall outside the measurement window and, if so, whether it can be used for in-sync and out-of-sync evaluations.
o   FFS: Any relationship of RLM measurements based on CSI-RS to the measurement window.
o   FFS: Mechanism to handle missing RLM-RS due to LBT failure
This contribution will discuss how RLM works in NR-U.
2.
Discussion
2.1
LTE RLM
A radio link failure results in RLF 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 can 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
Obsevation: The poor DL RS quality detected in the physical layer are considered in LTE RLM evaluation.
2.2
NR-U RLM
Upon NR-U operation, gNB may not transmit its reference signals (RS) due to LBT failure, and it may impact the existing RLM, i.e. DL quality may not be measured every Qout evaluation period, and the physical layer can regard it as OOS. For now, it is then questionable if the physical layer can distinguish between missing RSs and poor DL RS quality. If it's possible to clearly distinguish between them, it would be beneficial to have separate indication and counter for missing RSs due to LBT failure. If considered together, RLF could happen frequently.
However, currently, it seems impossible to perfectly distinguish. Furthermore, the distinguishing options discussed in RAN1 look coarse and inaccurate, for instance, 
· Samples outside DMTC are not considered for OOS evaluations.
It may be helpful, but still insufficient to distinguish.

· gNB provides explicit indication to assist OOS evaluations when the RS was not transmitted.
The explicit indication could not work correctly because the LBT failure also impacts the indication.

· New metric for RLM is introduced to reduce the false-alarm in RLM/RLF.
Even with new metric, it is insufficient to distinguish between deep coverage hole and missing RSs.
The enhanced RLM based on inaccurate evaluations would result in unnecessary complexity rather than better performance. For simplicity, gNB can configure N310 of higher values for UEs operating in NR-U.
Proposal: If it's impossible to clearly distinguish between missing RSs and poor DL RS quality, the missing RSs due to LBT failure are considered in RLM evaluation.
3. Conclusion
It is suggested that 
Proposal: If it's impossible to clearly distinguish between missing RSs and poor DL RS quality, the missing RSs due to LBT failure are considered in RLM evaluation.
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