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Introduction
In last meeting, WF on RRM requirements for NR-U [1] was agreed in RAN4, which summarized the new RRM requirements agreements for NR-U especially for RLM.
Agreement:
· The set of SSBs that UE is required to monitor
· Define the following UE capabilities
· For RLM/BFD/CBD UE is required to monitor at least N1 candidate SSB positions from the set of SSBs that are QCLed with each other within the set of configured resources
· For intra and inter-frequency measurements UE is required to monitor at least N2 candidate SSB positions from the set of SSBs that are QCLed with each other within SMTC 
· FFS for the case Q is not provided to the UE
· FFS how to handle IDLE mode capabilities
· Candidate N1 and N2 values are [1, 2, …]
· FFS whether N1 = N2
· FFS whether to have different capabilities for FBE and LBE modes
· Send LS to RAN1 to ask for feedback on candidate values N1 and N2 taking into account impact on the overall system performance
· Further discuss other cases
· For both LBE and FBE, RLM requirements shall not rely on COT
· OOS evaluation period for SSB-based RLM
· Option 2: OOS evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB 
· Option 3: The evaluation period is scaled by a fixed scalar
· FFS: excluding samples whose SNR is higher than X dB
· In RAN4#95-e meeting, RAN4 decides whether to keep working on CSI-RS based RLM requirement in Rel-16

In this document, we discuss the remaining issues for RLM and link recovery procedure for NR-U.

Discussion
Within a given discovery burst transmission window, multiple candidate SSB positions can be configured to transmit a same SSB index, so that the gNB may have a higher probability for SSB transmission in unlicensed spectrum. Under this circumstance, the gNB may transmit a SSB at any candidate SSB position. Correspondingly, the UE is expected to be able to detect a SSB at any candidate SSB position where the gNB may transmit a SSB. 
Proposal 1: The UE is expected to be able to detect a SSB at any candidate SSB position where the gNB may transmit a SSB.
Moreover, the introduction of SSB candidate position is to increase the occasions for gNB to pass the LBT for SSB transmission. During the initial access phase, the UE is required to monitor Type0-PDCCH, which is corresponding to all the candidate SSB positions that are QCL’ed. Since the gNB does not know the way that an idle UE selects the N1/N2 occasions for detection, the gNB cannot send the SSB or Type0-PDCCH in the matched occasions accordingly. If the N1 and N2 are limited/restricted, it goes against the original intention.
In other word, UE is required to monitor candidate SSB position index from the set of SSBs that are QCLed with each other within the set of configured RLM-RS resources until it detects an SSB during this SMTC during RLM or link recovery procedures. Thus, there seems no need to define such capability of N1 or N2. 
Observation 1: There is no need to define N1 and N2, and UE should be capable of monitoring all the candidate SSB positions that are QCL’ed.
To reduce the implementation complexity, the UE should be allowed to stop detecting the remaining candidate SSB positions after it detects at least one SSB for the same SSB index within a given discovery burst transmission window.
Proposal 2: The UE should be allowed to stop detecting the remaining candidate SSB positions after it detects at least one SSB for the same SSB index within a given discovery burst transmission window.
From RAN1’s agreement, the case Q is always provided to the UE which should be guaranteed by network. No requirement is to be defined for the case Q is not provided to UE.
	Agreement
· For RRM measurement configuration from MeasObjectNR and SIB2/SIB4, network always provides a common Q value (ssb-PositionQCL-Common-r16) per frequency to UE. 
· For SCell addition, SCG addition, and reconfiguration with sync, the Q value of the cell to be added is always provided to UE via dedicated RRC signaling, i.e. ssb-PositionQCL-r16 in ServingCellConfigCommon. 
· An LS is to be sent to RAN2 and RAN4 for the above.



Proposal 3: No requirement for the case Q is not provided to UE.
In FBE mode, the gNB may or may not configure multiple candidate SSB positions to transmit a same SSB index. We don’t see the need to differentiate UE behaviors for FBE and LBE modes. FBE and LBE should be treated in a same manner.
Proposal 4: FBE and LBE should be treated in a same manner. 
On OOS evaluation period for SSB-based RLM, we prefer to firstly clarify the definition available SSB or unavailable SSB. And option 3 is ok for us. if RAN4 decide to introduce the SNR threshold to SSB samples, we suggest to reuse the value as X= -3.
· Option 3: The evaluation period is scaled by a fixed scalar
· FFS: excluding samples whose SNR is higher than X dB
Proposal 5: The evaluation period for OOS is scaled by a fixed scaling factor excluding samples whose SNR is higher than [-3] dB.

In addition, we agree with CSI-RS based RLM requirement as low priority in Rel-16. And RAN4 can decide whether to keep working on CSI-RS based RLM requirement in future release.
Proposal 6: CSI-RS based RLM requirement as low priority in Rel-16. 

Conclusion
In this contribution, we propose our view as followings:
Proposal 1: The UE is expected to be able to detect a SSB at any candidate SSB position where the gNB may transmit a SSB.
Observation 1: There is no need to define N1 and N2, and UE should be capable of monitoring all the candidate SSB positions that are QCL’ed.
Proposal 2: The UE should be allowed to stop detecting the remaining candidate SSB positions after it detects at least one SSB for the same SSB index within a given discovery burst transmission window.
Proposal 3: No requirement for the case Q is not provided to UE.
Proposal 4: FBE and LBE should be treated in a same manner. 
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Proposal 6: CSI-RS based RLM requirement as low priority in Rel-16. 
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