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Introduction
In WID of Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC), the second objective is about uplink enhancements for URLLC in unlicensed controlled environments, including UE-initiated COT for FBE and UL configured-grant enhancements. 
This contribution provides further thoughts on enhancements for unlicensed band URLLC/IIoT.
UE initiated COT 
Wideband operation
An open issue is whether the assumption on COT-initiator should be aligned cross different RB sets when wideband applies. A proposal 6-3 was proposed and discussed during last RAN 1 meeting. We are agreeable with the principle of main bullet. Aligning all RB sets related with a transmission has benefit to simply the scheduling, transmission and reception. If different COT-initiators are applied to different RB sets, it would be too complex to make a unified transmission, such as the segmentation of PUSCH repetition type B in idle period.  
	Proposal 6-3 (updated):
[bookmark: OLE_LINK17]In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission should be aligned across all carriers/LBT BWs at any transmission time. To align the assumptions,
· a UE could assume to operate as an initiating device for a LBT BW i) if the UE didn’t assess and didn’t receive indication from the gNB that it shall operate as a responding device for any of LBT BWs, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for the LBT BW.
· a UE could not assume to operate as an initiating device for any of LBT BWs i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for at least one LBT BW, and the UE could assume to operate as a responding device for a LBT BW i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for the LBT BW.


 
However, we are not fine with aligning all carriers. One reason is a UL transmission cannot cross among more than one carriers, it is only limited within one carrier. It is meaningless to align multiple carriers for a transmission. 
Proposal 1. In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission should be aligned across all LBT BWs at any transmission time.
Another clarification is for the scope of LBT BWs/RB sets. All RB sets mean the only scheduled/configured RB sets for the transmission, or all RB sets in the cell/BWP. For the other RB sets which do not belong to the transmission, whether UE should also align the COT-initiator for those irrelevant RB sets, together with the used RB set. From our understanding, those unused RB sets do not need to align the COT-initiator with the used RB sets for one transmission. It means, UE does not need to access those unused RB sets. 
Proposal 2. Further clarify aligning COT initiator across all RB sets means the only scheduled/configured RB sets for the transmission, or all RB sets in the cell/BWP.
Harmonization of PUSCH repetition
Timeline for PUSCH repetition type B segmentation
It was agreed that PUSCH repetition type B can be supported for unlicensed band operation when using NR IIoT Rel-16 based CG. One remaining issue is timeline for segmentation, as shown in the FFS part in the agreement below.
	Agreement
In semi-static channel access mode, for PUSCH repetition Type B: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel-16.
· Segmentation before and/or after the idle period is applied when applicable.
· FFS on impact of processing timeline for PUSCH on the UE behaviour




If PUSCH is within a COT initiated by UE, whether there is a possibility that the PUSCH can be overlapped with idle period of gNB. When a nominal repetition overlaps with symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition, nominal repetition should do segmentation before and/or after the idle period. It does need new timeline check by UE. On the other hand, gNB should guaranty the start symbol of this PUSCH which needs segmentation should be no early than  after UE could validate sharing gNB COT or initiate its own COT. Where µ corresponds to the UL and DL SCS which could result in the largest Tproc,2 .


Figure 1: An example for PUSCH segmentation and idle period
Proposal 3. gNB should guaranty the start symbol of the PUSCH which needs segmentation, should be no early than  after UE could validate sharing gNB COT or initiate its own COT. Where µ corresponds to the UL and DL SCS which could result in the largest Tproc,2 .
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observations and proposals.
Proposal 1. In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission should be aligned across all LBT BWs at any transmission time.
Proposal 2. [bookmark: _GoBack]Further clarify aligning COT initiator across all RB sets means the only scheduled/configured RB sets for the transmission, or all RB sets in the cell/BWP.
Proposal 3. gNB should guaranty the start symbol of this PUSCH which needs segmentation should be no early than  after UE could validate sharing gNB COT or initiate its own COT. Where µ corresponds to the UL and DL SCS which could result in the largest Tproc,2 .
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