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1 Introduction
At the previous meeting, it has been discussed CWS adjustment for LBT operation on LAA and RAN1 has concluded as follows [1]:
	Working assumption:
· For LBT operation for PDSCH, the CW size (CWS) is adjusted based on HARQ ACK/NACK feedback. 
· FFS: Additional criteria for adjustment based on eNB sensing

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, as remaining issues on CWS adaptation for LBT design on LAA, we discuss the CWS adjustment using HARQ-ACK DTX.

2 Discussion on remaining issues for CWS adaptation on DL LBT
[bookmark: _GoBack]Regarding CWS adaptation for LBT procedure on LAA DL, we have discussed several contributions and way forwards [3] [4] in the last RAN1 meeting. RAN1 has been concluded that, as a working assumption, the CWS is adjusted based on HARQ ACK/N, ACK feedback. In addition, the further details on the CWS adjustment such as CWS extension, reset with a reference subframe set for HARQ-ACK feedback have been also agreed as mentioned in previous section. However, we still have some remaining issues regarding how to handle HARQ-ACK DTX and down-selection of reference subframe set for CWS adaptation in LAA.
As for handling HARQ-ACK DTX, RAN1 has not been discussed yet so far. From the eNB perspectives, based on the current specification, it may not be possible to distinguish between NACK and DTX in HARQ-ACK feedback except all DTX cases from a given UE. Also, HARQ-ACK DTX from a given UE can imply that the PDCCH/EPDCCH is not received at the UE due to any interference and collision in the same channel. In that case, eNB can apply the CWS increase to resolve the contention congestions in the LAA SCell. Therefore, for CWS adjustment based HARQ-ACKs, it would be necessary that HARQ-ACK NACK/DTX or DTX is regarded as NACK of HARQ-ACK feedback. In other words, as considering NACK/DTX and DTX feedback for CWS adjustment based on HARQ-ACKs, CWS is increased if at least Z% of the HARQ-ACK feedback values for a reference subframe set are NACK, NACK/DTX or DTX.
· Proposal 1: For CWS adjustment based on HARQ-ACKs, NACK/DTX or DTX should be regarded as NACK of HARQ-ACK feedback.
Furthermore, it might be specially handled for the case of all DTX feedback from a given UE or multiple UEs since eNB can distinguish all DTX case as HARQ feedback from HARQ-ACK, NACK, or NACK/DTX. One of examples is to consider CWS increase or adjustment as maximum value of CWS in case of at least one DTX feedback from given UE(s). The other example is to adjust the CWS as maximum value if all DTX feedback is received from given UE(s) to the eNB.
· Proposal 2: It should be further discussed for an eNB how to handle CWS adjustment for the case of all DTX feedback which can be distinguishable from the eNB perspectives.

3 Conclusion
In this contribution, we have discussed HARQ-ACK DTX for CWS adjustment based on HARQ-ACKs. We summarize our view regarding the remaining issues for CWS adjustment based on HARQ-ACKs on LAA DL LBT design as follows:
· Proposal 1: For CWS adjustment based on HARQ-ACKs, NACK/DTX or DTX should be regarded as NACK of HARQ-ACK feedback.
· Proposal 2: It should be further discussed how to handle CWS adjustment for the case of all DTX feedback which can be distinguishable from the eNB perspectives.

References
[1] Draft Report of 3GPP TSG RAN WG1 #82bis v0.1.0, MCC Support
[2] 3GPP TR36.889 v13.0.0, “Study on Licensed-Assisted Access to Unlicensed Spectrum”
[3] R1-156200, WF on Contention Window Adaptation	Intel, Broadcom, Ericsson, Samsung, NTT DOCOMO, Cisco Systems, LG Electronics, WILUS Inc., BlackBerry, Huawei, HiSilicon, ETRI, CableLabs 
[4] R1-156332, WF on Contention Window Adaptation based on HARQ ACK/NACK feedback	Intel, NTT DOCOMO, Samsung, Broadcom, Cisco Systems, Ericsson, ETRI, Huawei, HiSilicon

