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1 Introduction
At the RAN1#84 meeting and the previous RAN1#84bis meeting, it has been agreed on channel access procedure for eLAA UL as following [1]: 
	Agreements at RAN1#84:
· Support UL LBT based on a Cat-4 channel access procedure.
· Support UL LBT based on a CCA of at least 25 µs before the UL transmission burst.
· FFS: Condition and restriction on when these options are used

Agreement at RAN1#84bis:
· If the sum total duration of DL and UL transmissions [and UL LBT] is less than the obtained channel occupancy duration, it is sufficient for the UE(s) to perform a single 25us LBT to access the channel and perform UL transmission.
· FFS the conditions, if any, on the usage of 25us LBT especially w.r.t. traffic class
· FFS the […] part


In this contribution, we discuss CWS adjustment for PUSCH to support UL LBT based on a Cat-4 channel access procedure on Rel-14 eLAA.

2 Discussion on CWS adjustment for UL Cat-4 LBT
At the RAN1#84 meeting, it has been agreed to support UL LBT based on a Cat-4 channel access procedure. However, it has not concluded yet how to define contention window size (CWS) for UL PUSCH and how to update CWS on a Cat-4 channel access procedure. In this section, we discuss the CWS adjustment for UL PUSCH on Cat-4 LBT, which is required for fair coexistence with Wi-Fi, by further considering for cross-carrier scheduled UL data transmission on LAA SCell. 
For the Cat-4 LBT, there are two options to maintain CWS for UL PUSCH. One is eNB managed UE-specific CWS maintenance and the other is to maintain and adjust UL CWS at the UE side. Due to the fact that fast CWS adjustment at the eNB side by receiving PUSCH from each UE is more feasible and UE’s scheduling is also completely under the eNB’s control, it seems beneficial to maintain and adjust UL CWS at the eNB side.
· Proposal 1: it seems beneficial to maintain and adjust UL CWS at the eNB side for UL Cat-4 LBT.
However, a UE may fail to occupy the channel on the cross-carrier scheduled UL PUSCH subframe either if the UL PUSCH LBT fails or if the UE misses UL grant for scheduling the PUSCH. From the perspective of PUSCH decoding at an eNB, the eNB would fail to decode the PUSCH for both cases. In other words, there is no way to differentiate both cases at the eNB. However, different CWS update mechanisms should be applied for the cases, i.e., an increase of CWS for the case of LBT failure and no CWS update when UL grant is missed. Therefore, it is required for the eNB to distinguish between no PUSCH transmission by missing UL grant at the UE and no PUSCH due to a failure of UL LBT because UL grant missing at the UE does not mean channel collision/busy for PUSCH in unlicensed carriers especially for cross-carrier scheduling case.
One of possible methods to differentiate the cases is to consider HARQ-ACK feedback for PDSCH, which is scheduled together with UL grant in a same DL subframe when cross-carrier scheduling is applied. When explicit HARQ-ACK feedback value (e.g. ‘ACK’, ‘NACK’, ‘NACK/ACK’) for any UE’s PDSCH is detected by eNB except no transmission case (e.g. ‘DTX’), the eNB suppose that (E)PDCCH including both DL grant and UL grant for LAA SCell PUSCH is successfully received. Therefore, eNB can distinguish between no PUSCH transmission by missing UL grant at the UE and no PUSCH by a failure of UL LBT if the eNB fails to decode the PUSCH. As a result, eNB can adjust the CWS for the UE only if the eNB fails to decode the PUSCH and detects HARQ-ACK response for PDSCH at the cases.
· Proposal 2: For CWS adjustment on Cat-4 LBT, we propose to depend on HARQ-ACK feedback for PDSCH transmitted together with UL grant in a same DL subframe for LAA SCell PUSCH for cross-carrier scheduling case as a method to distinguish between by a failure of receiving UL grant and by a failure of UL LBT on the failure of PUSCH decoding by eNB.

3 Conclusion
In this contribution, we have discussed our views on CWS adjustment for Cat-4 LBT as follows:
· Proposal 1: It seems beneficial to maintain and adjust UL CWS at the eNB side for UL Cat-4 LBT.
· Proposal 2: For CWS adjustment on Cat-4 LBT, we propose to depend on HARQ-ACK feedback for PDSCH transmitted together with UL grant in a same DL subframe for LAA SCell PUSCH for cross-carrier scheduling case as a method to distinguish between by a failure of receiving UL grant and by a failure of UL LBT on the failure of PUSCH decoding by eNB.
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