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1. Introduction

In RAN1 #82 the contention window adjustment was discussed, and a following email agreement was also initiated. 

A WF discussion is captured in [1] stating that for contention window size adjustment for LBT category 4 operation for PDSCH, the following options should be studied further: 

· For LBT Category 4 operation for PDSCH, the CWS (contention window size) is adjusted based on  HARQ ACK/NACK feedback 

· FFS on the details of how to use the HARQ ACK/NACK feedback. More details on the procedure should be provided as much as possible within RAN1#82 

· For LBT Category 4 operation for PDSCH, the CW size is adjusted based on the eNB medium sensing based metrics 

· The following options have been identified to derive the metric 

· Option 1: Number of busy periods between transmissions 

· A busy period is the total time the channel is occupied between two idle CCA slots 

· Option 2: Number of idle slots (or) ratio of the number of idle to busy slots within a defined observation window 

· FFS on the details for the two options above. More details on the procedures should be provided as much as possible within RAN1#82 

Sony view is that CWS adjustment should be based on DL based information, and that the baseline proposal of adjustments based on ACK/NACK feedback is suitable. 

Observation 1: Since LAA is downlink oriented the CWS adjustment should primarily be based on DL information. 
2. Discussion
A CWS adjustment based on UE ACK/NACK feedback would enable an adjustment based on successful decoding ratio in UE(s). But the ACK/NACK statistics may not fully indicate the contention/congestion situation. The eNB sensing method would add possibility for taking not only ACK/NACK statistics into account but also the channel/interference properties. Considering the two options standing against each other we suggest that a similar methodology as eNB sensing could be added to the ACK/NACK based CWS adjustment scheme as well, e.g. by utilizing UE channel occupancy measurements. As in RAN2 #91 it was agreed to introduce measurements of average RSSI and channel occupancy (percentage of time that RSSI was above a threshold) for reporting in LAA, and we observe that this would serve as suitable input to improve CWS adjustment procedure at eNB.
Observation 2: A UE medium sensing metric for channel occupancy is agreed to be defined, and this could be used to further improve the CWS adjustment based on HARQ ACK/NACK feedback.
According to our observation above our proposal is based on the UE measurements on RSSI channel occupancy, and we propose that the eNB takes this metric into account for the HARQ ACK/NACK based CWS adjustment.

In [1] the following options are considered for adapting the CWS based on the set of considered HARQ-ACK feedback values: 
· Option 1: The CWS is increased if all of the considered HARQ-ACK feedback values corresponding to a single subframe (e.g. the latest DL subframe or the first DL subframe of the latest DL transmission burst) are NACK. Otherwise, the CWS is reset to the minimum value.
· Option 2: The CWS in increased if at least one of the considered HARQ-ACK feedback values corresponding to a single subframe (e.g. the latest DL subframe or the first DL subframe of the latest DL transmission burst) is NACK. Otherwise, the CWS is reset to the minimum value.
· Option 3: The CWS is increased if at least Z% of the HARQ-ACK feedback values within a predefined window are NACK. Otherwise, the CWS is reset to the minimum value.
· FFS on timing and size of the window
We propose that the UE reported channel occupancy metric is used as a baseline (gating) requirement for increasing the CWS. Hence our proposal is that the options above are considered for increasing the CWS, only if the channel occupancy is reported over a certain threshold level, where the selected threshold level is TBD. If that threshold is met the CWS may be increased according to the selected option as above. 
Proposal 1: Use a threshold value for UE reported channel occupancy measurement as gating requirement for considering adopting the CWS based on the set of considered HARQ ACK/NACK feedback values.
3. Conclusion 
The following observations on LAA CWS adjustment are made: 

Observation 1: Since LAA is downlink oriented the CWS adjustment should primarily be based on DL information. 
Observation 2: A UE medium sensing metric for channel occupancy is agreed to be defined, and this could be used to further improve the CWS adjustment based on HARQ ACK/NACK feedback.
A proposal on LAA CWS adjustment is given as below:
Proposal 1: Use a threshold value for UE reported channel occupancy measurement as gating requirement for considering adopting the CWS based on the set of considered HARQ ACK/NACK feedback values.
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