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1 Introduction
In the RAN1#86 meeting, it has been agreed on channel access procedure for UL multiple carrier transmission as following [1]:
	Agreement: (RAN1#86)
· A UE that has received UL grants on a set of carriers scheduled with Cat. 4 LBT with the same starting point in the subframe on all carriers can switch to a 25us LBT immediately before transmission on a carrier in the set if Cat. 4 LBT has successfully completed on a designated carrier in the set.
· The UE must select one carrier uniformly randomly among the carriers which were scheduled with Cat. 4 LBT as the designated carrier prior to starting the Cat. 4 LBT procedure on any of the carriers in the set.
· Note: if operating in the 5GHz band, refer to the ETSI regulations w.r.t. choosing the set of carriers. 


However, it has not been discussed sufficiently how to adjust CWS on UL multicarrier channel access procedure. In this contribution, we address an issue on CW adjustment for UL multi-carrier transmission.

2 Discussion on CW adjustment for UL Multi-carrier Transmission
According to Type A multi-carrier access procedures in Rel-13 DL LAA [2], the eNB maintains the contention window (CW) size independently on each carrier and two types of random back-off (BO) counter such as independent random BO counter for each carrier (i.e. Type A1) and common random BO counter (i.e. Type A2) from one carrier with the largest CWS are considered. In Type B multi-carrier access procedure in Rel-13, the eNB can use one of Type B1/B2 depending on whether a single CW size is updated based on HARQ feedback(s) for the set of carriers C (i.e. Type B1) or a CW is maintained independently per carrier (i.e. Type B2)
Differently with assuming only Cat-4 LBT on DL by the eNB, UL LBT for UL transmission uses one of two types of UL LBT such as 25us LBT (i.e. Type 2 channel access) and Cat-4 LBT (i.e. Type 1 channel access) by eNB signaling. Figure 1 shows a case that UE has received different LBT types of signaling on different carriers by the eNB. 
[image: ]
Figure 1. Different UL LBT types signaling on different carriers 

As shown in Figure 1, when the UE has been scheduled PUSCH transmission(s) on multiple carriers and the UE has received UL grant(s) with Type 2 channel access signaling for one or more of the multiple carriers, it is necessary to clarify how to adjust CWS for UL multi-carrier transmission. 
As a simple solution, it can be considered not to update CWS on carrier(s) which have been received UL grant with Type 2 channel access even in UL multi-carrier transmission. Since the UL transmission performing Type 2 channel access is not applied to update the CWS in a single carrier UL transmission, it seems reasonable to maintain the consistency of both UL single carrier and UL multi-carrier access procedures. Therefore, the UE does not adjust CWS on those carrier(s) when the UE has received UL grant(s) with Type 2 channel access signaling for one or more of the multiple carriers.
· Proposal 1: For UL multi-carrier transmission, the UE does not adjust CWS on those carrier(s) when the UE has received UL grant(s) with Type 2 channel access signaling for one or more of the multiple carriers.
[bookmark: _GoBack]On the other hand, in case of using UL multi-carrier channel access procedure as defined in Rel-14 specification [3], one of carriers with scheduled PUSCH transmission(s) is considered to perform by Cat-4 LBT and then UE may be allowed to transmit on the other carriers using Type 2 channel access procedure regardless of channel access type signaled by eNB. If the Type B1 (i.e. a single CW for the set of multiple carriers) or Type B2 (i.e. the CWS is maintained independently for each carrier of multiple carriers) in DL LAA is extended to UL channel access for multi-carrier transmission, it is necessary to clarify which carriers are considered for CWS adjustment on UL multi-carrier transmission: 
· Option 1: All carriers with scheduled PUSCH transmission(s) are considered for CWS adjustment regardless of Type 1 channel access and Type 2 channel access.
· Option 2: Only Type 1 channel access signaled carriers are considered for CWS adjustment.
· Option 3: Only carriers performing Type 1 channel access are considered for CWS adjustment.
Due to the fact that one CW size in DL multi-carrier Type B1 is updated based on HARQ feedback for all carriers even though some of carrier(s) are performed sensing idle during at least the sensing interval Tmc (i.e.25us), to some extent, the Option-1 seems reasonable for a consistency of both DL and UL channel access mechanisms. However, on the perspectives of the commonality between UL single and multi-carrier channel access, the Option-3 would be beneficial.
· Proposal 2: For UL multi-carrier transmission, only carriers performing Type 1 channel access are considered for CWS adjustment.

3 Conclusion
In this contribution, we discussed the CWS adjustment on channel access procedure for UL multi-carrier transmission. Our views are summarized as follows:
· Proposal 1: For UL multi-carrier transmission, the UE does not adjust CWS on those carrier(s) when the UE has received UL grant(s) with Type 2 channel access signaling for one or more of the multiple carriers.
· Proposal 2: For UL multi-carrier transmission, only carriers performing Type 1 channel access are considered for CWS adjustment.
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