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Introduction
In RAN1 #82bis, the methods to determine the contention window size (CWS) of a LAA transmission was discussed [1]. For HARQ-ACK based CWS adjustment, the following was agreed in [2].

Agreements:
· For CWS adjustment based on HARQ-ACKs,
· Set of CWSs for LBT priority class 3 = {15, 31, 63}
· The CWS is increased if at least Z % of the HARQ-ACK feedback values for a reference subframe set are NACK. Otherwise, the CWS is reset to the minimum value (i.e., 15).
· Reference subframe set (to be down selected)
· Alt. 1: the latest DL subframe for which HARQ-ACK feedback is available
· Alt. 2: the first DL subframe of the latest DL data burst for which HARQ-ACK feedback is available 
· Alt. 3: all subframes for which HARQ-ACK feedback is available of the latest DL data burst for which HARQ-ACK feedback is available
· FFS on the Z value. Select one out of {10%, 50%, 75%, 100%}.
· In addition, the CWS is reset to the minimum value (i.e., 15) if the maximum CWS (i.e., 63) is used for K consecutive eCCA for transmission
· K is selected by NW from the set of values from (1, …,8)
· FFS: Whether the CWS is reset to the minimum value if there has been no DL transmission by the eNB for a duration of at least T
· FFS: HARQ-ACK DTX


 
In this contribution, we discuss the remaining issues on the reference subframe set, the threshold value Z% and HARQ-ACK DTX etc. 

HARQ-ACK reference subframe set 
In WiFi transmit opportunity (TXOP), all packets are targeted at a single receiver. Comparatively, a LAA burst or TXOP may include multiple subframes targeted to multiple UEs, and a LAA subframe may contain PDSCH targeted to multiple UEs. Thus, the HARQ-ACK feedback is reported from multiple UEs indicating the local channel conditions observed at different UE locations. 
To reduce unnecessary delay and waste of channel resource, a backoff procedure should start immediately after a TXOP transmission from the LAA cell. The CWS should be updated immediately after a TXOP transmission using available HARA-ACK information without waiting for the HARQ-ACK feedback of some subframes in the latest TXOP. 
There are two types of collision conditions:
· Collision between nodes within sensing distance of each other. This occurs only if multiple nodes get the channel access in the same CCA slot. Thus, collision at the beginning of a TXOP.
· Collision at the receiver UE caused by a hidden terminal. The hidden terminal is out of the sensing distance of the LAA eNB, and may cause collision in any subframe within a TXOP.
For the reference subframe set, there are 3 alternatives listed for down selection. Alt 1 should not be considered because it only reports collisions caused by hidden terminals but ignores the collision between nodes that start transmission at the same CCA slot. Alt 2 includes both collision conditions, and can be used as a simple approximation for the collision estimation. However, a single observation is not as reliable as multiple observations. Therefore, we prefer Alt 3 to consider all subframe in the latest DL data burst for which the HARQ-ACK feedback is available. 
Proposal 1: The HARQ-ACK reference subframe set includes all subframes for which HARQ-ACK feedback is available of the latest DL data burst.
HARQ-ACK considerations and threshold value
Since a LAA cell can only be configured as a SCell, if HARQ-ACK is reported from a UE, there are several cases for a DTX report of a PDSCH transmission on a configured LAA cell. In one case, the UE only detects a single subframe PDSCH on the PCell, and reports with PUCCH format 1a/1b. Thus, a DTX for a LAA cell is reported implicitly. In another case, the UE detects PDSCHs on any SCell, and reports HARQ-ACK on a configured PUCCH or a PUSCH. For a given LAA cell, the eNB cannot distinguish a DTX from a NACK since they are all represented with the same feedback value. Therefore, a DTX from a UE with scheduled LAA PDSCH transmission should be treated the same way as a NACK.
Proposal 2: DTX feedback for a scheduled LAA PDSCH transmission is treated as a NACK.
A collision of LAA transmissions between different operators may impact all subframes in a burst. With different scrambling sequences, LAA may offer some level of frequency reuse, thus a collision does not necessarily cause error in all subframes. Comparatively, an individual WiFi packet transmission may be much shorter than an LAA burst. A collision between a WiFi packet and a LAA burst may only impact a fraction of a subframe. Thus, a high value of NACK feedback percentage Z% may adversely impact the fairness access of WiFi transmissions. 
In WiFi, each frame is decoded independently without soft-combining. Thus, it requires a much lower decoding error rate for each frame. The frame errors are caused mainly by packet collision in WiFi. Comparatively, in LAA, a HARQ-ACK process utilizes soft-combining of multiple redundant versions of a PDSCH transmission to achieve higher spectrum efficiency. The LTE transmission is designed to have a high frame error rate (FER), i.e. NACK probability, esp. for the initial transmission, typically 10% or more. The FER of LAA subframe could be much higher than actual collision probability of a LAA transmission. 
Thus, a NACK feedback may not accurately indicate the collision situation in LAA, esp. for an initial PDSCH transmission. Due to soft-combing of HARQ process, a NACK or DTX feedback for a PDSCH retransmission is more likely caused by a collision than that of an initial PDSCH transmission. Similarly, a NACK feedback for a PDSCH with higher number of retransmissions is more likely caused by a collision than that of a PDSCH with a lower number of retransmissions. Moreover, if the first subframe and/or last subframe in a LAA TXOP are partial subframes with less OFDM symbols, the likelihood of a NACK reporting due to decoding error could be higher than a regular LTE subframe.
To reduce unnecessary over-estimation of collision, the NACK or DTX feedback for the initial PDSCH transmission may be ignored in CWS adjustment algorithms. Or different weight should be applied for the NACK or DTX for initial transmission and different levels of retransmissions. Thus, among the candidate sets for the Z% threshold value {10%, 50%, 75%, 100%}, we prefer to use 10% while ignoring the NACK of initial PDSCH transmissions. 
Proposal 3: The 10% NACK threshold value should be used for CWS adjustment, and the NACK/DTX of initial transmissions can be ignored. 
Conclusion
In this contribution, we analyze detailed considerations of dynamic CWS adjustment with HARQ-ACK feedback. We propose:
Proposal 1: The HARQ-ACK reference subframe set includes all subframes for which HARQ-ACK feedback is available of the latest DL data burst.
Proposal 2: DTX feedback for a scheduled LAA PDSCH transmission is treated as a NACK.
Proposal 3: The 10% NACK threshold value should be used for CWS adjustment, and the NACK/DTX of initial transmissions can be ignored. 
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