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1.	Introduction
In RAN2#106 meeting, RAN2 made agreements regarding channel occupancy as follows:
	RSSI and CO measurement quantities can be reported with existing triggers as in LAA
The reporting for RSSI and Channel Occupancy (CO) for NR-U is an optional UE capability as in LTE LAA.


In this contribution, we point out the limitations of the conventional metric to measure the channel occupancy in LTE LAA, and discuss the need of enhancement for the channel occupancy considering the channel access properties of the unlicensed spectrum.
[bookmark: _Toc476230925]2.	Discussion
In operation of the NR systems in the unlicensed spectrum, balancing and resolving the medium contention is one of the major challenges and, especially in the standalone NR-U scenario, the Listen-Before-Talk (LBT) impact will inevitably increase since there is no more assistance of the licensed carrier. Considering that, in NR-U, uplink and downlink share the same frequency band, similar to NR TDD mode, severe medium contention of a carrier may block both of uplink and downlink transmission on the carrier. Thus, measuring the medium contention level for each carrier is very important and essential to efficiently utilize resources in the unlicensed spectrum. In the current TS36.331, there is a metric, named channelOccupancy, which is used for channel occupancy evaluation and defined as the rounded percentage of samples when the Received Signal Strength Indicator (RSSI) was above the configured channelOccupancyThreshold within all the samples in the reportInterval.
However, the channelOccupancy only reflects the percentage of the aggregated busy period, which is affected not only by the medium contention level but also by the average frame duration of the nodes. Thus, even if the channelOccupancy values for two carriers are measured at the same value, the actual medium contention levels of the two carriers could be completely different. Figure 1 shows an example of the measurement for two different carriers when there are 50 samples within the reportInterval. The yellow block represents the busy sample of which RSSI value is greater than the channelOccupancyThreshold, and the grey block represents the idle sample of which RSSI value is smaller than or equal to the channelOccupancyThreshold. Since 30 busy samples are observed in 50 samples for both carriers, the channelOccupancy of both carriers are equally measured at 60%. However, the medium contention situation of Carrier 1 and Carrier 2 is completely different.
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Figure 1
Regarding the medium contention, the important period is not the busy period, but rather the idle period. If the channel is sensed as busy, nobody tries to transmit, but if the channel is sensed as idle, all contending nodes prepare for transmission by decreasing their backoff counters, at which time the medium contention occurs. In addition, the length of busy period is mainly affected not only by the medium contention but also by the frame size of each node served in the unlicensed carrier. Thus, the important point is not how long the busy period is, but how often it appears. With more contending nodes, the medium contention becomes severer, the busy period appears more frequently, and the average length of the idle period becomes shorter. Considering these points, the medium contention in Carrier 2 is much severer than Carrier 1.
Observation 1. According to the channel occupancy adopted in LTE LAA, even when the actual medium contention situations for two carriers are completely different, both carriers may show the same channel occupancy.
Observation 2. In measuring the medium contention level in the unlicensed spectrum, the important point is not how long the busy period is, but how often it appears.
Since the conventional metric channelOccupancy simply reflects the aggregated busy length within the reportInterval, it cannot adequately reflect the actual medium contention situation. As stated above, the important point is not how long the busy period is, but how often it appears. Thus, enhancement to measure the medium contention level needs to be discussed based on the conventional metric channelOccupancy, considering how often the busy period appears.
Proposal. Enhancement to measure the medium contention level needs to be discussed based on the conventional metric channelOccupancy, considering how often the busy period appears.
3.	Conclusion
In this contribution, we pointed out the limitations of the conventional metric to measure channel occupancy adopted for LTE LAA, and discussed the need for develop a new metric to measure medium contention considering the random access properties of the unlicensed spectrum.
Observation 1. According to the channel occupancy adopted in LTE LAA, even when the actual medium contention situations for two carriers are completely different, both carriers may show the same channel occupancy.
Observation 2. In measuring the medium contention level in the unlicensed spectrum, the important point is not how long the busy period is, but how often it appears.
Proposal. Enhancement to measure the medium contention level needs to be discussed based on the conventional metric channelOccupancy, considering how often the busy period appears.
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