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1 	Introduction
For NR-U PSCell in Scenario B and PCell in Scenario C, new requirements are needed for RLM, depending on signal availability [1]. In this paper, analysis on RLM for NR-U are provided. 
2 Discussion
NR-U RLM design is being discussed in RAN1 [2][3], and it has agreed that SSB based RLM measurements are based on DRS transmission window. The related agreements are attached below for reference. 
	
Agreement: (RAN1 #97)
For SSB-based RLM, UE may assume the RLM measurement window to be the same as the DRS transmission window.
· Note: This implies that the SSB-based RLM-RS cannot fall outside the measurement window 
· FFS: Whether and how DRS transmission window is configured to the UE


Agreement: (RAN1 #96b)
· 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.
· FFS: How RLM measurement window is indicated or determined and relation to DRS transmission window
· 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.
· FFS: Any relationship of RLM measurements based on CSI-RS to the measurement window.
· FFS: Mechanism to handle missing RLM-RS due to LBT failure




[bookmark: _Ref16685134]Observation 1: For NR-U, SSB based RLM is based on measurements within DRS transmission window. FFS CSI-RS based RLM.
[bookmark: _Ref16685147]Proposal 1: Evaluation period of in-sync and out-of-sync for SSB based RLM are based on period of DRS transmission window.

For NR-U, RLM-RS could be missing for in-sync and out-of-sync evaluation, due to listen-before-talk mechanism. As a result, the evaluation period may need to be extended to provide accurate measurement results with sufficient number of samples for evaluation. The inaccurate measurement results would jeopardize RLM functionality, since the in-sync and out-of-sync cannot be indicated properly.

[bookmark: _Ref16685138]Observation 2: RLM-RS could be not available due to LBT failure, and evaluation period may need to be extended.  
However, when UE measured low RSRP on RLM-RS samples for out-of-sync evaluation, it may not be able to differentiate those RLM-RS samples are under deep fading or they are not transmitted due to LBT, since one-shot detection in low SNR condition is not realistic. Therefore, it should not require UE to blindly detect on the existence of RLM-RS during the DRS transmission window for out-of-sync evaluation.
[bookmark: _Ref16588132][bookmark: _Ref16685151]Proposal 2: Requirement for out-of-sync evaluation should avoid one shot detection for existence checking on RLM-RS.
3 Summary
In this paper, we discuss the RLM requirement for NR-U. We have the following observations and proposals.
Observation 1: For NR-U, SSB based RLM is based on measurements within DRS transmission window. FFS CSI-RS based RLM.
Proposal 1: Evaluation period of in-sync and out-of-sync for SSB based RLM are based on period of DRS transmission window.
Observation 2: RLM-RS could be not available due to LBT failure, and evaluation period may need to be extended.
Proposal 2: Requirement for out-of-sync evaluation should avoid one shot detection for existence checking on RLM-RS.
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