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1. Introduction
In last meeting RAN4 92bis, the RRM requirements and impact of NR-U are discussed [1]. However, the RLM Out-of-sync requirements in NR-U still needs further discussion on whether UE can distinguish the dropping RLM-RS due to LBT failure. In this paper, we discuss the issue of RLM Out-of-Sync in NR-U.
2. Discussion
In NR Rel-15, the RLM is intention to detect the radio link quality based on the configured RLM-RS, which can be SSB, CSI-RS or a mix of SSB and CSI-RS. The measurement results over the last evaluation period are filtered and compared with the threshold Qout derived based on the hypothetical PDCCH transmission parameters. When the evaluation result is worse than Qout, an “out-of-sync” indication will be reported to upper layers. Upon receiving N310 consecutive “out-of-sync” indications from lower layers, the RLF timer (T310) is started. To avoid too frequent link changing, the radio link is considered self-recovered and T310 is stopped when N311 “in-sync” indications are received, which will be reported to upper layers when the results over the last evaluation period is better than the threshold Qin.
In NR-U scenarios, the configured RLM-RS transmission occasions can be dropped due to LBT failure, which will impact the reliability of RLM measurement. At the last RAN4 meeting, the RLM In-Sync evaluation period was extended considering the unavailable RLM-RS due to LBT. However, for the Out-of-sync case, it is still an open issue since it is hard for UE to distinguish whether the low SINR cases are caused by deep fading or dropped transmission due to LBT failure. 
Observation 1: It hard for UE to distinguish whether the low SINR cases are caused by deep fading or dropped transmission due to LBT failure. 
Therefore, from RAN4 perspectives, the requirements for NR-U RLM Out-of-Sync shall base on the assumption that UE is unable to distinguish whether the low SINR cases are caused by deep fading or dropped transmission due to LBT failure without assistant information.
Proposal 1: The requirements for NR-U RLM Out-of-Sync shall base on the assumption that UE is unable to distinguish whether the low SINR cases are caused by deep fading or dropped transmission due to LBT failure without assistant information.
The RLM enhancement will be discussed in the coming Nov RAN1 meeting. Therefore, from RAN4 perspective, we should wait for RAN1 decision about RLM enhancement before specifying the corresponding RLM Out-of-sync requirements.
Proposal 2: Wait for RAN 1 decision about RLM enhancement and come back next meeting for RLM Out-of-sync requirements.

 

3. Conclusions
Observation 1: It hard for UE to distinguish whether the low SINR cases are caused by deep fading or dropped transmission due to LBT failure. 
Proposal 1: The requirements for NR-U RLM Out-of-Sync shall base on the assumption that UE is unable to distinguish whether the low SINR cases are caused by deep fading or dropped transmission due to LBT failure without assistant information.
Proposal 2: Wait for RAN 1 decision about RLM enhancement and come back next meeting for RLM Out-of-sync requirements.
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