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Introduction
In RAN3 #113-e the discussion on the topic of SON/MDT Optimization for NR-U, was summarized in [1] and resulted in the following agreements.
Agree to the introduction of the following metrics to the Resource Status Indication and Resource Status Reporting procedures over Xn:
1) To report, as part of load information for cells supporting NR-U, information about the time when the cell resources of the NR-U cell were accessible, i.e. when access to such resources by means of LBT was successful
2) During the time when NR-U resources are accessible, to report load metrics currently in the Xn: Resource Status Update 
3) To report such load metrics on a per cell and per NR-U channel (20MHz) granularity
4) Details on the metrics definition is FFS
5) Agree that the metrics above are collected at RAN level and have no UE impact
It was further proposed to continue discussions on the possible inclusion of Channel Occupancy measurements on the basis that 3 types of channel status times have been identified:
1) The channel is free i.e., the measured RSSI by the Cell is below the threshold 
2) The channel is used by the Node or one of the served UE: during this time, the Cell or a served UE is transmitting. This can be UL or DL. 
3) The channel is used by neighbour UE or Node, i.e., the measured RSSI is above the threshold. 
There were, however, some specific questions or clarifications sought by some member companies: 
A. Regarding 1) is this also the time when NR-U resources are used by the measuring node?
B. Regarding 3) 
i. is there a time when LBT is carried out by the RAN node, but where the RAN node does not use the NR-U resources in case of successful LBT?
ii. If the channel is used by neighbor UE or node, isn’t the channel busy for the UE or node of interest i.e., isn’t 3) the complement of 1)?
This contribution addresses some of the above issues.


Discussion
Channel Status
It has been proposed that the channel occupancy be reported on the basis of 3 types of channel status:
1) The channel is free i.e., the measured RSSI of the cell is below the threshold
2) The channel is used by the node (the base station) or one of the served UE: during this time, the base station or a served UE is transmitting. This can be UL or DL. 
3) The channel is used by neighbour UE or a neighbor node (base station), i.e., the measured RSSI is above the threshold. 
And there were questions about the meaning of each of these statuses or the periods when the node would be considred to be in one of these statuses.  We provide below the explanation.  It helps to think that one has a continuous sensing of the channel, even though implementation details are not discussed here.
The time in Status 2 during the reporting period is known exactly by the RAN node, because the RAN node knows the amount of time between its start and stop of transmission plus the amount of time during which it is receiving from one of its served UEs.
The time in Status 3 during the reporting period is the time when the sensing of the channel has a level above the detection threshold minus the time in Status 2 during the reporting period.
The time in Status 1 during the reporting period is the time when the sensing of the channel has a level below the detection threshold.
Based on the above discussion one has that:
% Channel in status 1 (i.e., channel is not being used by this node or any other node) +  %Channel in status 2 + %Channel in status 3 = 100%
The channel occupancy is reported as the percentage of time compared to the time window of the reporting period, that the RAN node is in Status 2) plus Status 3).
Answer to the questions posed in [1]
Based on the above explanation, the answer to the question posed by some companies are provided below
Question 1: Regarding channel status 1) is this also the time when NR-U resources are used by the measuring node?
No, channel status 1) represents the amount of time the NR-U channel is not used by anyone.
Question 2: Regarding channel status 3), is there a time when LBT is carried out by the RAN node, but where the RAN node does not use the NR-U resources in case of successful LBT?
Strictly speaking no.  An LBT (Listen before Talk) test is a sensing of the channel by a node that has the desire to transmit if the channel is found to be idle.  The sensing done to detect either status 2 or status 3 is done when the sensing node does not want to transmit (so by definition it is not a LBT).
Question 3: Regarding channel status 3), if the channel is used by a neighbor UE or node, isn’t the channel busy for the UE or node of interest i.e., isn’t 3) the complement of 1)?
No, channel status 3) is not the complement of 1).  The relationship of channel occupancy given the three channel statuses discussed above is:
%Channel in status 1 (i.e.,available) = 100% - (%Channel in status 2 + %Channel in status 3)
Alternative mode of measuring channel occupancy
[bookmark: _GoBack]An alternative mode of measuring channel occupancy would be for each node using the channel to report to the other nodes the amount of time in status 2. So any node could add its own time in status 2 during the period, to the time in status 2 reported by all the other nodes during the same period.  But this method is not practical because:
· It cannot be guaranteed that all the RAN nodes using a particular NR-U channel are connected via Xn interfaces.
· It cannot be guaranteed that the measuring time window of all RAN nodes would be synchronized in time.
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