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1. Introduction
In last RAN#95e meeting the RRM requirements for RSSI and CO measurement in NR-U were discussed with agreements captured in [1]. In this paper, we further present our views on the remaining issues. 
Following the guidance of RP#88e [2], the RSSI related requirements are considered as stretch goals. As the RSSI and CO measurement are important for unlicensed spectrum, we present our views about the remaining issues and possible way forward and try to conclude it in the remaining RAN4 meeting.
Based on the discussion in the last RAN4#95e meeting, the agreements and remaining issues are listed as follows:
	· Issue 3-1-1: Intra-frequency and inter-frequency RSSI definition
· An intra-frequency RSSI measurement is defined when:
· RSSI channel BW is contained within the channel/carrier BW of the UE. 
· Further study whether to include SCS conditions into the definition and how to handle RSSI measurements under assumption of different SCS in RSSI, active BWP, etc.
· Options discussed in RAN4 95:
· Option 2a:  RMTC configured SCS is the same as the SCS of active BWP
· Option 2b: the SCS of the RSSI measurement is the same as the SCS of an intra-frequency SSB or CSI-RS
· Option 2c: No additional condition is needed.
· Option 2d: the SCS configured for the RSSI measurement is the same as the SCS of a serving cell, where the SCS of a serving cell is FFS.
· RAN4 requirements will be defined for all RMTC configurations.
· Issue 3-2-1: CSSF definition
· At least for CSSF within measurement gaps, CSSF needs to be adapted for NR-U to account for RSSI measurements in RMTC in addition to other NR-U measurements in SMTC.
· FFS: whether CSSF needs to be adapted for CSSF outside measurement gaps.
· Issue 3-1-2: Need of measurement Gaps during RSSI measurements
· Measurement gaps are needed at least when:
· RSSI BW is not fully within the active BWP of the UE.
· o	FFS: if another condition is needed.
· Issue 3-3-1: RSSI Reporting criteria
· With Ecat=1, 1 report for RSSI and channel occupancy measurements is capable of 1 RSSI measurement and 1 channel occupancy measurement over a channel [TS 37.213] with CCA.

Open issues FFS:
· Issue 2-4-6: Scheduling restriction during RSSI/CO measurements
· Candidate Options: 
· Option 1: Define scheduling restriction during RSSI/CO measurements and differentiate the cases where deriveSSB_IndexFromCell is enabled or not for the definition of scheduling restrictions during RSSI/CO measurements.
· Option 2: Define scheduling restriction during RSSI/CO measurements and  do not define differentiation between the cases in which deriveSSB_IndexFromCell is enabled or not for the definition of scheduling restrictions during RSSI/CO measurements
· Option 3: No need to define scheduling restrictions for RSSI measurements in NR-U.
· Issue 3-2-2: RSSI measurement period 
· The RSSI and CO measurement period depends at least on:
· max(reportInterval, rmtc-Period) in non-DRX when measurement gaps are not required,
· max(reportInterval, rmtc-Period, DRX) in DRX when measurement gaps are not required, or
· max(reportInterval, rmtc-Period, MGRP and gap sharing) in DRX when measurement gaps are required.
· For RSSI measurement within measurement gap, measurement period is scaled with CSSFwithin_gap,i
· For RSSI measurement outside measurement gap, measurement period is scaled with CSSFoutside_gap,i
· FFS: For UE not capable of wideband operation in NR-U, RSSI measurement period scales with the number of MOs not requiring measurement gap according to CSSFoutside_gap,I, CCA
· FFS: Whether the scaling factor of 1.5 shall be used if DRX ≤  320ms
· Issue 3-4-1: RSSI measurement bandwidth
· Candidate options:
· Option 1:  RSSI measurement bandwidth is the LBT bandwidth (which is already decided by RAN1 and specified in TS 38.215).
· Option 2: RAN4 discuss this in the performance requirements.




For the definition of intra and inter-frequency RSSI measurement, it was agreed that the RSSI channel BW is contained within the channel/carrier BW of the UE. As for the SCS conditions, there is no consensus during the last RAN4 meeting. Based on the LS from RAN 1 [4], it could be observed that for RSSI measurement confined within the active BWP, UE shall using the SCS of the active BWP, where the non-integer number of symbols case could be avoided (e.g. ref-SCS 30 KHz and SCS of active BWP is 15 KHz).
Observation 1: UE shall use the same SCS as active DL BWP when the RSSI measurement is confined with in the active DL BWP.
	Agreement:
The set of values for the parameter measDuration-r16 is {sym1, sym14or12, sym28or24, sym42or36, sym70or60} which is in units of the reference numerology configured by ref-SCS-CP-r16
· “sym14or12” refers to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, respectively, and so on
· Notes (Can be captured in specifications as needed):
· The UE derives the RSSI measurement duration from a combination of measDuration-r16 and ref-SCS-CP-r16
· At least for RSSI measurement confined within the active DL BWP, UE performs RSSI measurement using the numerology of the active DL bandwidth part during the derived measurement duration. Otherwise, the numerology used by the UE for measurements is up to UE implementation. 
· For RSSI measurements within the active DL BWP, the UE does not expect a non-integer number of symbol(s) with respect to the numerology of the active DL BWP.
· Inform RAN2 of this decision and cc RAN4




For the case when the RSSI measurement is not confined within the active DL BWP, it is up to UE implementation to choose the SCS for measurement. As the L1 filtering of RSSI measurement is limited to 1 symbol of the configured reference SCS, the non-integer number of symbols shall also be avoided. Thus, UE shall use the SCS equal or larger than the configured reference SCS for RSSI measurement.
Observation 2: For the case when the RSSI measurement is not confined within the active DL BWP, UE shall use the SCS equal or larger than the configured reference SCS for RSSI measurement.
Based on the observation above, SCS condition is not needed for the definition of intra-frequency measurement.
Proposal 1: SCS condition is not needed for the definition of intra-frequency measurement.
Based on the analysis above, for the measurement within the active DL BWP, the RSSI measurement shall be performed without gap.
Proposal 2: Gap is only needed when the RSSI measurement BW is not fully confined within the active DL BWP.
For the measurement bandwidth, which has also been discussed for several meetings. As agreed in RAN4#94-e-bis meeting that UE shall not normalize RSSI measurement for reporting purpose, from our understanding, the measurement BW shall be defined as the LBT BW. If UE is allowed to choose the measurement BW smaller than the LBT BW, the measurement results on different BW will lead to ambiguity to gNB. For example, if UE performs the RSSI measurement on BW much smaller than the LBT BW, the RSSI measurement results could lead to misunderstanding to gNB that the UE is in low strength level. 
Proposal 3: The RSSI measurement is LBT bandwidth.
For the scheduling restriction during RSSI/CO measurement, one of the open issues is whether to differentiate the cases where deriveSSB_IndexFromCell is enabled or not. From our understanding, there is no need to consider the deriveSSB_IndexFromCell as the RSSI/CO is not based on any reference signals.
Proposal 4: Define scheduling restriction during RSSI/CO measurements and do not differentiate the cases in which deriveSSB_IndexFromCell is enabled or not for the definition of scheduling restriction.

2. Conclusions
Observation 1: UE shall use the same SCS as active DL BWP when the RSSI measurement is confined with in the active DL BWP.
Observation 2: For the case when the RSSI measurement is not confined within the active DL BWP, UE shall use the SCS equal or larger than the configured reference SCS for RSSI measurement.
Proposal 1: SCS condition is not needed for the definition of intra-frequency measurement.
Proposal 2: Gap is only needed when the RSSI measurement BW is not fully within the active DL BWP.
Proposal 3: The RSSI measurement is LBT bandwidth.
Proposal 4: Define scheduling restriction during RSSI/CO measurements and do not differentiate the cases in which deriveSSB_IndexFromCell is enabled or not for the definition of scheduling restriction.
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