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1. Introduction
In last meeting RAN4 94e meeting, the RRM measurement for NR-U were discussed [1]. There is still some open issues for RLM and link recovery requirements for NR-U. We presents our views on this issues in this paper.
2. Discussion
Based on the discussion in the last meeting, the definition and requirements of the set of SSB that UE is required to monitor is still not clear. There are three options listed below:
	· The set of SSB that UE is required to monitor
· Option 1: UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other 
· Option 2: UE is required to monitor SSBs 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 
· Option 3: UE shall monitor all SSBs configured for RLM, regardless of QCL information 



The issue also exist in other requirements for NR-U and also the definition of available SSB. According to RAN1’s design [2], network could send SSB in candidate positions which are QCL-ed with the one that is dropped due to LBT failure. For example, when Q is 2 and Y =20 for 30 kHz SCS, there could be 10 candidate positions for an SSB, which means for option 2, the UE is required to monitor 10 SSB positions within the QCL-ed set. It will greatly increase the number of SSBs that UE is required to monitor. Thus, UE shall monitor at least one SSB from the set of SSBs that are QCLed with each other.
Proposal 1: UE shall monitor at least one SSB from the set of SSBs that are QCLed with each other.
The other issue is how to define the OOS evaluation period of RLM, which has last for several meetings. We have 4 options based on the discussion from last meeting.
	· Whether to extend the OOS evaluation period based on the number of unavailable SSB
· Option 1: No. Out-of-sync evaluation period is extended by a fixed number of samples 
· Option 1a: No. Out-of-sync evaluation period excluding the available SSB is scaled by a fixed factor of N
· Option 2: Yes. 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: Select option 2 in FBE networks and option 1 in LBE networks 



Based on the discussion, most companies support option 1, which means the OOS evaluation period shall be extended by a fixed number samples. For example, in licensed band, 10 SSB is needed for non-DRX case. For option 1, the OOS evaluation period may need 10*N samples, where N is a fixed scalar. From our understanding, the intention of option 1 is that UE may not be able to distinguish whether the SSB is available in extreme low SNR condition. However, this will significantly increase the time delay to trigger OOS. And this is the reason we keep the option 1a from the last meetings. From our understanding, there could be some cases where partial samples could be regarded as available, and scaling the evaluation period including these samples will lead to unnecessary extension of the evaluation time. 
Observation 1: There could be some samples could be regarded as available, and scaling the evaluation period including these samples will lead to unnecessary extension of the evaluation time and memory efforts of UE.
Option 1 means all samples are in extremely low SNR condition. But actually, there could be some samples (saying that the SNR is higher than X dB) since the RLM is performance all the time on the configured RLM-RS. Thus, the fixed extended filtering window will lead to unnecessary efforts for UE memory. Besides, for BFD where the SNR is much high than RLM OOS, by excluding some samples whose SNR is higher than a threshold when scaling the evaluation window, UE could avoid unnecessary delay for BFD.
Proposal 1: The evaluation period shall be scaled by a fixed scaler excluding samples whose SNR is higher than X dB. 
It shall be noted that the proposal 1 does not mean that UE shall be able to determine whether the SSB is available when the SNR is higher than X dB. With a pre-defined X dB threshold, all the measurement results above the threshold shall be treated as available. If all results are lower than X dB, the evaluation period is same as option 1. Besides, considering the SNR condition for BFD. Proposal 1 shall apply as least for BFD.
Proposal 2: Proposal 1 shall apply as least for BFD.
Another remaining is about FFS whether UE can expect gNB to transmit RLM-RS with same transmit power across different occasions. As mentioned in our contribution for L1-RSRP measurement, it could be observed from RAN1’s agreement that 
	RAN1 99
Agreement:
A UE shall not average CSI-RS measurements for channel estimation across different transmission bursts from the UE's perspective.
FFS: Potential issues due to AGC



Based on the above agreements from RAN1, UE shall not filtering the CSI-RS measurement across different transmission bursts from UE’s perspective. According to the definition from TS 37.213, the definition of transmission burst is:
	A DL transmission burst is defined as a set of transmissions from an eNB/gNB without any gaps greater than . Transmissions from an eNB/gNB separated by a gap of more than  are considered as separate DL transmission bursts. An eNB/gNB can transmit transmission(s) after a gap within a DL transmission burst without sensing the corresponding channel(s) for availability.


However, from our understanding, the DL transmission burst is invisible from UE’s perspective, which means it may impossible for UE to distinguish whether CSI-RSs are from different transmission burst. Besides, it shall also be considered for other CSI-RS based measurement (CSI-RS based RLM/BFD/CBD). It will greatly impact the measurement performance for the CSI-RS based measurement when the transmit power across different occasions are different, which also will leads to AGC problem. For RLM/BFD/CBD, the SSB based measurement shall also be considered.
Proposal 3: Send an LS to RAN1 about the observation from RAN4’ perspective about concern on transmit power of RS (SSB and CSI-RS) for RRM measurement across different occasions.


3. Conclusion
Observation 1: There could be some cases where partial samples could be regarded as available, and scaling the evaluation period including these samples will lead to unnecessary extension of the evaluation time and memory efforts of UE.
Proposal 1: The evaluation period shall be scaled by a fixed scaler excluding samples whose SNR is higher than X dB. 
Proposal 2: Proposal 1 shall apply as least for BFD.
Proposal 3: Send an LS to RAN1 about the observation from RAN4’ perspective about concern on transmit power of RS (SSB and CSI-RS) for RRM measurement across different occasions.
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