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1. Introduction
In last meeting RAN4 93, the RRM requirements and impact of NR-U are discussed, and the potential agreements and the remaining open issues about RLM and link recovery are summarized in the WF [1].
In this paper, we discuss the remaining issues about RLM and link recovery in NR-U based on the discussion in the last meeting.
2. Discussion
It has taken several meetings to discuss the RLM and link recovery requirement in NR-U, few agreements have been reached especially for the Out-of-sync case. The most controversial point is whether UE is able to distinguish the unavailable RS due to in low SNR. The related parts in the WF of the last RAN4 93 meeting are as follows:
	Agreements in RAN4 #93
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Based on the discussion from the last meeting. Two options are presented about how to extend the out-of-sync evaluation period in RLM. Option 1 is to scale the existing evaluation period by a fixed factor which is based on the understanding that UE is not able to identify the unavailable SSBs due to LBT. The other Option is to extend the period the same way as other measurement in NR-U. From our understanding, without assistant information, UE is not able to identify whether the low SNR results is due to LBT failure.
Observation 1: UE is not able to identify whether the low SNR results is due to LBT failure without additional assistant information.
During the last meeting, some companies proposed to use the COT in the RLM requirements. The COT information is introduced in RAN1 to indicate the remaining channel occupation time from the slot that the UE detects the indication. The COT information is signaled in DCI 2_0 as shown in the follows [3]:
	[bookmark: _Toc19798781][bookmark: _Toc26467252][bookmark: _Toc29326615][bookmark: _Toc29327765]7.3.1.3.1	Format 2_0
DCI format 2_0 is used for notifying the slot format, COT duration, available RB set, and search space group switching. 
The following information is transmitted by means of the DCI format 2_0 with CRC scrambled by SFI-RNTI:
-	Slot format indicator 1, Slot format indicator 2, …, Slot format indicator N.
-	If the higher layer parameter availableRB-SetPerCell-r16 is configured, 
-	Available RB set Indicator 1, Available RB set Indicator 2, …, Available RB set Indicator N1, 
-	If the higher layer parameter CO-DurationPerCell-r16 is configured
-	COT duration indicator 1, COT duration indicator 2, …, COT duration indicator N2.
-	If the higher layer parameter searchSpaceSwitching-r16 = "explicit"
-	Monitoring group flag 1, Monitoring group flag 2, …, Monitoring group flag [M].
The size of DCI format 2_0 is configurable by higher layers up to 128 bits, according to Clause 11.1.1 of [5, TS 38.213].



Based on our understanding, if UE could decode the DCI successfully, the measured RLM-RS located within the COT duration can be treated as available RLM-RS even in the low SNR case.
Observation 2: If UE could decode the DCI successfully, the measured SSB located within the COT duration can be treated as available RLM-RS even in the low SNR case.
Therefore, if the RLM-RSs for RLM are all located in the COT during, there is no need to extend the measurement period since all RLM-RS are valid. However, in the extremely low SNR scenarios, UE cannot decode the DCI correctly. Though UE could get the COT information from the DCI 2_0 received from another cell, UE could only get partial COT information. Which means there still some RLM-RSs that UE cannot distinguish whether they are dropped due to LBT failure.
Observation 3: UE could only distinguish partial RLM-RSs for RLM by the COT information. 
For the cases where the RLM-RS are not in the COT duration or UE cannot get the COT information, we insist that UE is difficult to distinguish whether a LBT failure happens.  Therefore, we should extend the measurement period based on the RLM-RSs that cannot be treated as available ones or not. For instance, if all RLM-RS for OOS is with in COT, extend the evaluation period will lead to extra delay.
Proposal 1: The measurement period should be extended based on the RLM-RSs that cannot be treated as available ones.
It is a compromised method since some companies think the evaluation period for OOS should not be too long. Thus, the option 1 in the WF seems more reasonable that the RLM-RS that that cannot be treated as available ones should be scaled by a fixed factors to extend the evaluation period.
Proposal 2: The RLM-RS that that cannot be treated as available ones should be scaled by a fixed factors to extend the evaluation period, which is based on the option 1.
For the Link recovery procedures (BFD), the same method should be adopted as RLM OOS.
Proposal 3: For the Link recovery procedures (BFD), the same method should be adopted as RLM OOS.
3. Conclusions
Observation 1: UE is not able to identify whether the low SNR results is due to LBT failure without additional assistant information.
Observation 2: If UE could decode the DCI successfully, the measured SSB located within the COT duration can be treated as available RLM-RS even in the low SNR case.
Observation 3: UE could only distinguish partial RLM-RSs for RLM by the COT information. 
Proposal 1: The measurement period should be extended based on the RLM-RSs that cannot be treated as available ones.
Proposal 2: The RLM-RS that that cannot be treated as available ones should be scaled by a fixed factors to extend the evaluation period, which is based on the option 1.
Proposal 3: For the Link recovery procedures (BFD), the same method should be adopted as RLM OOS.
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