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Discussion
1 Introduction
In the previous RAN2 meeting, we agreed to use RSSI and channel occupancy measurement for NR-U as in LTE LAA. In LTE LAA, the RSSI measurement or channel occupancy measurement doesn’t support event-based measurement reporting. In this contribution, we discuss the need of event-based RSSI/channel occupancy reporting in NR-U.
2 Discussion
In LTE, only SCell can be operated on the unlicensed frequency. 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 is 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 congestion happens in the unlicensed PCell frequency and cannot 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 measurement doesn’t support event-based reporting. So, to achieve this using periodic reporting, UE should continue reporting the RSSI and channel occupancy periodically while its PCell is being operated on an unlicensed frequency. This means that the severe signaling overhead would happen due to frequent measurement reporting if the reporting periodicity is set to short. On the contrary, if the reporting periodicity is long, the measurement results would not be reported in time. Furthermore, it is obvious that the UE doesn’t need to report the channel occupancy for serving channels to network while the channel is not busy.
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 study the event-based channel occupancy reporting in NR-U.
Proposal 1
Study the need of event-based channel occupancy reporting.
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 some similar conditions in NR as follows:
- Event A2 (Serving becomes worse than threshold)
- Event V1 (The channel busy ratio is above a 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. Similarly, the event V1 also can be used if it is slightly modified. To minimize the standardization effort, the existing mechanism should be reused as much as possible. So we also propose to study how to reuse existing events for event based RSSI/channel occupancy reporting.
Proposal 2
Study how to reuse existing reporting events for channel occupancy reporting.
3 Conclusion
In this contribution, we discussed the need of event based RSSI/channel occupancy reporting in NR-U and made following 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
Study the need of event-based channel occupancy reporting.
Proposal 2
Study how to reuse existing reporting events for channel occupancy reporting.
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