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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 utilization of channel occupancy in NR-U.
2 Discussion
2.1 Channel occupancy measurement in RRC_CONNECTED
In LTE, only SCell can be operated on the unlicensed frequency meanwhile PCell is always on a licensed frequency, so delay-sensitive information can be transmitted through the PCell without LBT procedure. Hence, the transmission delay in unlicensed frequency due to the LBT failure was not a big challenge in LAA operation.
On the other hand, NR-U supports standalone operation on unlicensed frequency. When the unlicensed PCell frequency is congested, the appropriate measure would be handover to less busy channel. If the network realizes too late that the severe congestion happens in the unlicensed PCell frequency and couldn’t command the UE to handover before the channel becomes very busy, the UE would not be able to send even measurement report to network though the measurement reporting has been triggered and the network also wouldn`t be able to transmit the handover command to the UE due to consecutive LBT failures. Finally, it is likely that the UE will undergo the radio link failure by missing a handover opportunity.
The continuous and frequent LBT failures on the unlicensed PCell frequency is deadly for UE. Therefore, the network should be able to immediately realize when the unlicensed PCell channel becomes busy, and command handover before the channel becomes busier.
Observation
UE should be able to report the channel occupancy immediately when unlicensed PCell frequency becomes busy to avoid frequent and continuous LBT failures on PCell.

However, the legacy RSSI and channel occupancy measurements don’t support event-based reporting. So, to achieve this using periodic reporting, UE should continue reporting the RSSI and channel occupancy periodically with very short reporting periodicity while its PCell is being operated on an unlicensed frequency, though UE doesn’t need to report the channel occupancy for serving channels to network while the channel is not busy. If the reporting periodicity is long, the measurement results would not be reported in time. The periodic reporting with very short reporting periodicity will cause severe UE power consumption and signaling overhead. 
Therefore, the periodic reporting of the channel occupancy is not enough to support standalone operation on unlicensed frequency. To enable network to realize the channel status immediately when the channel occupancy becomes higher than a threshold value, we propose to introduce the event-based channel occupancy reporting in NR-U.
Proposal 1
Event-based RSSI/channel occupancy reporting is supported in NR-U.
As mentioned above, the scenario that requires the even-based reporting is when PCell DL/UL becomes busy. To enable UE to report the channel occupancy in such a scenario, the reporting condition like “Serving channel becomes worse than a threshold” is required. However, there are already similar condition in NR as follow:
- Event A2 (Serving becomes worse than threshold)
In event A2, the ‘Serving’ means the measurement result of the serving cell. If the meaning of the ‘Serving’ is extended to include serving frequency and the channel occupancy can be set to the trigger quantity of the event, it seems that the event A2 can be used for the event-based channel occupancy reporting. So we also propose to reuse existing event for the event based RSSI/channel occupancy reporting.
Proposal 2
Reuse existing event, e.g. Event A2, for event based RSSI/channel occupancy reporting. 
2.2 Channel occupancy measurement in RRC_IDLE/INACTIVE
During SI phase some companies proposed to take the channel occupancy measurement into account in cell selection/re-selection. However, we still think performing RSSI/channel occupancy measurements in RRC_IDLE/INACTIVE is unnecessary and unsuitable for several reasons.
The IDLE/INACTIVE UE is not delay sensitive. We also assume that the UE which is interested in delay-sensitive service does not camp on a cell on unlicensed frequency. So delay of SI or paging message is not critical for them. 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.
The IDLE/INACTIVE UE can measure only initial BWP. After RRC connection setup, active BWP will be changed according to the dedicated configuration. So measurements in IDLE/INACIVE state is not useful to expect the channel state after state transition to CONNECTED. Besides, network will also measure its channel condition and will set the frequency priority based on it. The network configuration based on network measurements seems sufficient for IDLE INACTIVE.
Proposal 3
RSSI/channel occupancy measurements in RRC_IDLE/INACTIVE is not supported.
3 Conclusion
In this contribution, we discussed utilization of RSSI/channel occupancy in NR-U and made following observations and proposals:
Observation
UE should be able to report the channel occupancy immediately when unlicensed PCell frequency becomes busy to avoid frequent and continuous LBT failures on PCell.

Proposal 1
Event-based RSSI/channel occupancy reporting is supported in NR-U.
Proposal 2
Reuse existing event, e.g. Event A2, for event based RSSI/channel occupancy reporting. 
Proposal 3
RSSI/channel occupancy measurements in RRC_IDLE/INACTIVE is not supported.
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