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1. Introduction

During RAN1#83 for Rel 13 LAA, among others the following was agreed related to CW size (CWS) adjustments at eNB [1]:

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

· The eNB considers HARQ-ACK feedback (ACK, NACK, or DTX) only for the self-scheduled TB(s) with DTX and ‘any’ state (defined for TDD channel selection case) counted as NACK 

· The CWS is increased if at least 80 % of the HARQ-ACK feedback values for a reference subframe set are NACK. Otherwise, the CWS is reset to the minimum value.
· Reference subframe set: the first DL subframe of the latest DL data burst for which HARQ-ACK feedback is available 
Also, for Rel 14 eLAA, the following was agreed during RAN1 #84 on UL HARQ feedback [2].

· Transmission of HARQ ACK for serving cells at licensed carriers on an LAA SCell is not supported
· Transmission of HARQ ACK and CSI for serving cells at unlicensed carriers on an LAA SCell is supported

In this document, we propose solutions to candidate improvement items for contention window size adjustment for an eLAA system which includes PUSCH transmission. 
2. CWS adjustments for UL LAA operation
HARQ feedback can result in NACK due to several different scenarios, which may or may not correlate with the reason to modify CWS. E.g. in case the NACK occur because of fading variations the optimal CWS adjustment could be different compared to high channel utilization, e.g. due to interference from other LAA or Wi-Fi transmissions within close proximity to the UE. 
In addition, as also pointed out e.g. during Release 13 LAA discussions the reasons for a transmission collision in LAA can be divided into two different groups [3]. The first transmission collision group occurs due to simultaneous transmissions from different devices, which occurs because of same back-off time being used after the end of previous transmission. A second group of transmission collisions would be able to occur because of other devices transmit without having full knowledge about neighbour transmissions.
Observation 1:
HARQ NACK can occur due to channel fading or transmission collisions. LAA transmission collisions can be divided into two categories; transmissions that are initiated at same time and collisions due to other interfering systems.
The reason of increasing CWS is for reducing the collision probability when an operating channel is shared with other devices and their awareness of each other can be expected. In the case of NACK due to fast fading or the second type of transmission collisions CWS adjustment would not be optimal solution since they could occur even if eNB increases the CWS. Avoiding these type of collisions should be done by other means, e.g by channel allocation, modulation modifications or similar, instead of CWS adjustment.
Observation 2:
Different strategies could be used to avoid the different HARQ NACK scenarios.

Therefore means to identify the different HARQ NACK scenarios would be needed. Since measurements at UE and eNB can provide information about the current interference situation at the transmission location, other than what HARQ statistics may provide the LAA system can take this additional information into account for CW adjustment, besides the HARQ ACK/NACK statistics. 

The following two alternatives to identify different HARQ NACK scenarios could be envisioned
· The LAA UL transmissions can take UE measurements of channel occupancy into account for CWS adjustments, in order to modify the CWS specifically when required e.g. due to traffic collision situation.
· The LAA UL transmissions can take specific indicator/flag signalling into account for CWS adjustments, where such flag can be activated based on channel sensing trigger parameters on e.g. interference levels or similar.
We propose that these two alternatives are further analyzed for introduction to Release 14 eLAA.
For eLAA Release 14 we therefore propose the following
Proposal 1:
Consider either taking UE measurements of channel occupancy, or specific collision indicator signaling into account for identifying the different HARQ NACK scenarios, and improving the Release 14 CWS adjustment mechanism.
3. Conclusion 
In this contribution, we have the following observations and proposal:
Observation 1:
HARQ NACK can occur due to channel fading or transmission collisions. LAA transmission collisions can be divided into two categories; transmissions that are initiated at same time and collisions due to other interfering systems.
Observation 2:
Different strategies could be used to avoid the different HARQ NACK scenarios.

Proposal 1:
Consider either taking UE measurements of channel occupancy, or specific collision indicator signaling into account for identifying the different HARQ NACK scenarios, and improving the Release 14 CWS adjustment mechanism.
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