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1. Introduction
In previous meetings, the measurement capability about number of candidate SSB positions that UE is required to monitored in multiple requirements has been discussed in RAN4 internally without consensus, and an LS was sent out to RAN1 for clarifications [1]. Based on the LS reply from RAN1 [2], we further provide our views about this issue.  
2. Discussion
The LS reply from RAN1 about the capability about the number of candidate SSB positions that UE could monitor is shown below:
	[Question 1] Provide feedback whether monitoring within a given discovery burst transmission window all candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index is mandatory for UEs.

[RAN1 answer] During RAN1 discussion, we did not reach consensus on how to set N1 and N2 values. However, it is RAN1 understanding that RAN4 may choose not to define different RLM/RRM performance requirements corresponding to different N1/N2 capabilities. Hence, assuming a single RLM/RRM performance requirement, the introduction of N1/N2 UE capabilities is not necessary. It is RAN1 understanding that how many candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index the UE should monitor in a given discovery burst transmission window can be left as UE implementation, as long as the single RLM/RRM performance requirement is met.

As a consequence, RAN1 has agreed that from RAN1 perspective, N1 and N2 should not be defined as UE capabilities.

[Question 2] Provide feedback on the values of N1 and N2, considering the impact on the network performance if UEs are not monitoring all candidate positions. 

[RAN1 answer] See answer to question 1 (N1 and N2 should not be defined as UE capabilities).

[Question 3] Provide feedback on whether differentiation is needed for UEs operating in FBE and LBE modes.

[RAN1 answer] See answer to question 1 (N1 and N2 should not be defined as UE capabilities). 

[Question 4] Provide feedback for the case when Q is not provided to the UE

[RAN1 answer] For both RRM and RLM/BFD/CBD measurements, Q is always provided to the UE. More details of the indication of Q can be found in R1-2003044 [2]. 





It could be observed from the LS reply that the number of candidate SSB positions that UE is required to monitor within a SSB set shall not be defined as a UE capability, and shall not be differentiated for LBE and FBE.
Observation 1: The number of candidate SSB positions that UE is required to monitor within a SSB set shall not be defined as a UE capability, and shall not be differentiated for LBE and FBE. 
Thus we try to summary this issue and present our views in this paper. During the discussion in the previous meetings, the options are summarized as follows:
	· Option 1: UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period
· 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 2a: The UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other. Once the UE determines that a DRS is unavailable, the UE is required to monitor all SSB candidate positions of the next [N] DRS transmission windows.
· Option 3: Different RLM requirements for semi-static and dynamic channel access modes to be defined. If Option 1 is not agreed to be the baseline requirement for semi-static and dynamic channel access modes 
· For semi-static channel access mode, UE is required to monitor at least one candidate SSB position index for each configured RLM-RS in every evaluation period (Option 1).
· Option 4: Within the discovery burst transmission window, the UE is expected to monitor all candidate SSBs that correspond to each of the SSB indexes configured as RLM-RS resources




Based on observation 1, multiple sets of requirements shall be avoided, thus option 3 should be excluded. From our understanding, for FFP smaller than SMTC, there could be multiple FFPs within in one SMTC. Monitoring QCL-ed candidate SSB positions is obviously beneficial also for FBE operation. 
For option 1, which is supported as it won’t bring any complexity issues compared to legacy UE. However, if UE only monitor one candidate SSB positions, it could happen that for some occasions where gNB transmit the candidate SSB positions other than the one that UE monitors, but UE still consider it as an unavailable occasion (SMTC/RLM-RS). Thus, it will take more time for UE to complete the measurement procedure or it is more likely to exceed the maximum number of unavailable occasions defined in the spec. 
For option 2 and 2a, UE is required to monitor all candidate SSB positons which are QCL-ed with each other. From our understanding, it could be the same as option 4 in the worst case. For example, there is only one configured RLM-RS with SSB index 1 and Q = 1. It means UE shall monitor all candidate SSB positions (10 for 15 Khz and 20 for 30 Khz). 
Observation 2: Option 2 and option 2a could be the as option 4 that UE is required to monitor all candidate SSB positions without restriction.
Also it is obvious that monitor multiple candidate SSB positions which are QCL-ed with other will bring benefits against LBT failure. However, as pointed out by many companies, such requirements will greatly increase the UE complexity. For example, for the legacy requirements, the UE is required to monitor 14 SSBs with different SSB index on the intra-frequency layer. If UE is required to monitor all candidate SSB positions which are QCL-ed with each other, UE may need to monitor 20 candidate SSB position within 1 SSB set. Under the condition that keeping the same measurement capability as R15, it could be possible that UE could only monitor one cell on the intra frequency layer. 
Observation 3: Under the condition that the measurement capability of NR-U is same as that of R15, the number of cell that UE could measure will greatly decreased. 
For option 2 and option 2a, it seems that UE is not required to monitor all QCL-ed candidate SSB positions under some conditions, however the complexity issue is still there that UE may also need to monitor all positions. As discussed in RAN4#94-e-bis, RAN4 agreed to discuss that UE is required to monitor certain number of SSB positions within the SSB set as N1/N2 in the LS send to RAN1. It is a reasonable compromise to define the number of SSB positions that UE is required to monitor instead of monitoring all positions. 
For L3 measurement, under the condition that the number of SSBs the UE is required to measure is same as that of R15, it is suggested that UE shall monitor one additional candidate SSB positions which is QCL-ed with the detected one. For example, the detected SSB is #1 when Q = 4 in 30 Khz SCS, UE shall measure another candidate SSB position among #5, #9, #13, #17. In this way, the number of cells and SSB index that UE is required to measure shall be scaled. For example, UE is required to monitor 4 identified cells and 7 SSBs with different SSB index.
Proposal 1: For L3 measurement, UE shall monitor one additional candidate SSB positions which is QCL-ed with the detected one and the number of cells and SSB index the UE is required to measure shall be scaled accordingly.
For RLM and L1-RSRP, same as the proposal for L3-measurement, UE shall monitor one additional candidate SSB position which is QCL-ed with the configured SSB index, and the number of SSB for RLM and the number of SSB resource for L1-RSRP shall be scaled accordingly.
Proposal 2: For RLM and L1-RSRP, UE shall monitor one additional candidate SSB position which is QCL-ed with the configured SSB index, and the number of SSB for RLM and the number of SSB resource for L1-RSRP shall be scaled accordingly.
Another issue raised during the previous meeting is that the conditions for the detection stage. It is RAN4’s understanding that UE shall detect all candidate SSB positions, but we agreed that the at least one SSB positions shall remain detectable during the whole detection stage; otherwise, UE may fail to detect the cell if the SSB is transmitted in different candidate positions in each SMTC.
Proposal 3: At least one SSB positions shall remain detectable during the whole detection stage

3. Conclusions
Observation 1: The number of candidate SSB positions that UE is required to monitor within a SSB set shall not be defined as a UE capability, and shall not be differentiated for LBE and FBE.
Observation 2: Option 2 and option 2a could be the as option 4 that UE is required to monitor all candidate SSB positions without restriction.
Observation 3: Under the condition that the measurement capability of NR-U is same as that of R15, the number of cell that UE could measure will greatly decreased. 
Proposal 1: For L3 measurement, UE shall monitor one additional candidate SSB positions which is QCL-ed with the detected one and the number of cells and SSB index the UE is required to measure shall be scaled accordingly.
Proposal 2: For RLM and L1-RSRP, UE shall monitor one additional candidate SSB position which is QCL-ed with the configured SSB index, and the number of SSB for RLM and the number of SSB resource for L1-RSRP shall be scaled accordingly.
Proposal 3: At least one SSB positions shall remain detectable during the whole detection stage
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