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Discussion
1 Introduction
During the SI phase, the channel occupancy measurements had been discussed and following objectives are included in WID RP-182878:
- 
RLM/RRM extensions for NR-U operation due to uncertain and reduced transmission opportunities for DL signals and channels due to LBT failure in line with agreements during the study phase (NR-U TR section 7.2.1.3.2), including configuring different DRS Measurement Time Configuration (DMTCs) for RRM and RLM respectively, identifying the set of RLM-RSs to measure, which set(s) are used for in-sync, out-of-sync evaluations, potential definition of a metric to accurately identify unsuccessful detection of RLM-RS. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)

-
Mobility: For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR). For standalone NR-U deployments, specify mechanisms for inter-cell handover between NR-U and NR-U, inter-cell handover between NR-U and NR, and Inter-RAT handover between NR-U and LTE (connected to either EPC of 5GC). Extensions of mobility-related measurement reporting for unlicensed operation including channel occupancy indication and RSSI measurements. 

In this contribution, we discuss the impacts of the channel occupancy measurement on existing measurement rules on CONNECTED, IDLE and INACTIVE.
2 Discussion
In NR, s-Measure has been introduced as in LTE to reduce UE power consumption for RRM measurements in RRC_CONNECTED. If the s-Measure is configured for an UE, the UE decides whether to derive the beam/cell measurement results of neighbour cells according to the network configuration based on the quality of SpCell, i.e., derives the measurement results only when the SpCell RSRP is lower than the configured s-Measure threshold. The RRM measurements in NR-U is based on the existing RRM measurements in NR. Though we haven’t discussed separately whether the s-Measure is supported in NR-U or not, it seems general assumption that the s-Measure would be configured also in NR-U for power saving purpose.
However, considering the characteristics of the unlicensed frequency, no matter how good the radio quality of SpCell is, if corresponding channel is too busy, high user throughput would not be achieved due to the lack of radio resources, and the cell on that channel cannot be considered as a really good cell from expected user throughput perspective. Therefore, if the unlicensed serving frequency is busy, i.e. channel occupancy results of the serving frequency is higher than a certain threshold, the UE needs to derive the measurement results of neighbour cells on inter-frequency measurements to find a good cell on less busy channel, though the radio quality of the SpCell is good enough.
Though metric to measure the channel occupancy in NR is not yet defined, we assume that the similar metric will be used to calculate the channel occupancy of unlicensed frequency as in LTE. Then if PCell is operated on an unlicensed frequency, the channel occupancy and/or RSSI should be considered in deciding whether to derive the measurement results of neighbour cells.
Observation 1
If PCell is on an unlicensed frequency and the serving frequency is busy, UE needs to derive the measurement results of neighbour cells on inter-frequency measurements to find a good cell on less busy channel regardless of SpCell RSRP.
The same problem can be found in intra-/inter-frequency measurements in RRC_IDLE/INACTIVE. According to the measurements rules for cell re-selection, UE in RRC_IDLE/INACTIVE decides whether to perform the intra-/inter-frequency measurements by comparing the serving cell quality and two thresholds configured by network as follows:
-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements.
-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority.
-
Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority.
However, UE in IDLE/INACTIVE doesn’t have on-going data traffic. Even for paging message, we assume that only UE which is not interested in delay-sensitive service camps on an NR-U cell, so it doesn’t need to be transmitted urgently. Furthermore, increased paging opportunities is also scope of WI. So it seems that the channel busy rate is not an important consideration for UE in RRC IDLE/INACTIVE. 
Observation 2
For UE in IDLE/INACTIVE, it is not an important consideration whether serving channel is busy or not.
Therefore, we propose to enhance the measurement rule in RRC_CONNECTED, i.e., s-Measure, for NR-U, so that UE can consider the channel occupancy of unlicensed PCell frequency in deciding whether to perform the neighbour cell measurements.

Proposal 
Enhance the s-Measure related behavior in NR-U so that UE performs the neighbour cell measurements when the unlicensed PCell frequency is busy though SpCell RSRP is higher than s-Measure.
3 Conclusion
In this contribution, we discussed the measurement rule in NR-U and proposed following:
Observation 1
If PCell is on an unlicensed frequency and the serving frequency is busy, UE needs to derive the measurement results of neighbour cells on inter-frequency measurements to find a good cell on less busy channel regardless of SpCell RSRP.
Observation 2
For UE in IDLE/INACTIVE, it is not an important consideration whether serving channel is busy or not.
Proposal 
Enhance the s-Measure related behavior in NR-U so that UE performs the neighbour cell measurements when the unlicensed PCell frequency is busy though SpCell RSRP is higher than s-Measure.
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