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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN#1#107e, we agreed the following on UE COT initiation:
Agreement
In semi-static channel access mode, for a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst should be the same.

Agreement
In semi-static channel access mode, when a UE is enabled to initiate a channel occupancy:
· If single DCI schedules multiple UL transmissions, the COT initiator assumption indicated by the single DCI is applied for all the UL transmissions scheduled by the single DCI.

Agreement
In semi-static channel access mode, when a DCI schedules a UL transmission in the same g-FFP and the UL transmission is not aligned with a u-FFP boundary and the DCI indicates UE initiated COT, the following are applied:
· If the UE has initiated the COT in that u-FFP and satisfies the applicable sensing conditions, the UL transmission occurs. Otherwise, the UL transmission is dropped.

Agreement
The following channel access procedures for consecutive scheduled UL transmissions are applicable to the semi-static channel access mode.
· If a UE is scheduled by a gNB to transmit a set of UL transmissions including PUSCH or SRS symbol(s) using a UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel.
· If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH  using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s) and the UE transmits one of the scheduled UL transmissions in the set after accessing the channel, the UE may continue transmission of the remaining UL transmissions in the set, if any. 
· Note: The procedures above are based on description in Clause 4.2.1.0.1 of TS 37.213.

Agreement
In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission and the scheduling DCI and the scheduled UL transmission are in a same g-FFP but on a different RB sets of the g-FFP bandwidth:
· If DCI indicates gNB initiated COT, validation of the gNB-initiated COT (based on the detection of DL transmission from the gNB) for the RB sets with scheduled UL can be skipped.

Agreement
The symbol offset for the UE FFP configuration is determined based on the smallest SCS among configured SCSs in a serving cell.

Conclusion
In semi-static channel access mode when a UE can operate as an initiating device, for a configured UL transmission, the required time to determine whether the configured UL transmission could correspond to gNB’s COT or UE’s COT is up to UE implementation.

Conclusion
In semi-static channel access mode when a UE can operate as an initiating device, for a scheduled UL transmission, when the scheduling DCI and the first symbol of the scheduled UL transmission are in the same g-FFP, the processing time for the scheduled UL transmission satisfies the time required to the UE determine whether the scheduled UL transmission could correspond to the COT initiator assumption indicated in the DCI.

Conclusion
In semi-static channel access mode when a UE can operate as an initiating device, for a scheduled UL transmission, when the scheduling DCI and the first symbol of the scheduled UL transmission are in different g-FFPs, and if the DCI indicates gNB as the COT initiator:
· the required time to determine whether the gNB had initiated a COT before the start of the scheduled UL transmission is up to UE implementation.

Agreement
In semi-static channel access mode, when the cg-RetransmissionTimer-r16 is enabled and a UE operates as an initiating device, the RRC parameter cg-COT-SharingList-16 is reused, and the UE is not expected to provide any relevant information related to CAPC to the gNB.
· Channel Occupancy Time (COT) sharing information bit-field in CG-UCI is as the following: 
·  bits if higher layer parameter cg-COT-SharingList is configured, where C is the number of combinations configured in cg-COT-SharingList; 
· 0 bit otherwise; 


In this contribution, we discuss some remaining issues in unlicensed URLLC.

2. Discussions
2.1 COT Ownership in UL Burst
It was agreed that the UL transmissions in a UL burst have the same COT ownership.  In the previous RAN1 meeting, it was proposed that the COT ownership of a UL burst follows the COT ownership of the 1st UL transmission of the UL burst [1].  However, it was noted that this may cause contradictory assumptions on the COT ownership of the UL transmissions in the UL burst for a scenario where the Dynamic Grant PUSCH/PUCCH is indicated with a COT ownership that is different from an earlier CG-PUSCH.  For example, in Figure 1, DCI#1 schedules PUSCH DG#1.  Here DG#1 is part of a UL burst that contains CG#1, CG#2, CG#3 and CG#4 where CG#1, CG#2 and CG#3 are transmitted before DG#1.  The UE may determine that CG#1 is transmitted according to the UE’s COT but DCI#1 may indicate that DG#1 is transmitted according to the gNB’s COT, thereby causing contradictory COT ownership assumptions of the UL transmissions in the UL burst.  

[image: ]
[bookmark: _Ref92292487]Figure 1: Contradictory COT ownership assumption in an UL transmission burst

Some companies suggested that the UE can change the COT ownership of the UL transmission in the UL burst as long as the UL burst does not overlap any idle periods since the COT ownership is used to determine whether an UL transmission can be transmitted over an idle period or not [1].  In the example in Figure 1, the UE may initially assume that CG#1, CG#2 and CG#3 are transmitted according to the UE’s COT but can change its assumption when it transmits DG#1 since none of the prior UL transmissions overlap with either the gNB’s or the UE’s idle periods.  However, changing the COT ownership assumption between UL transmissions in the UL burst may contradict the agreement made in RAN1#107e where all the UL transmissions in the UL burst have the same COT ownership.  One way around this, is to clarify that the COT ownership of a UL burst is determined prior to any overlapping between UL transmissions of the UL burst and an idle period.  The gNB needs to ensure the UE can determine the COT ownership prior to an idle period since this would determine whether the UE can transmit over the idle period or not.  

Proposal 1: The COT ownership of a UL burst is determined prior to any overlap between the UL transmissions of the UL burst and an idle period.


To avoid the contradiction in COT ownership assumptions described in Figure 1, the COT ownership of a UL burst should be firstly determined by the 1st Dynamic Grant (DG) UL transmission and if there is no DG UL transmission, the COT ownership is determined by the 1st UL transmission of the UL burst.

Proposal 2: The COT ownership of a UL burst is determined by the 1st Dynamic Grant UL transmission and if there is no Dynamic Grant UL transmission, the COT ownership is determined by the 1st UL transmission of the UL burst.


2.2 COT Ownership in Wideband Operations
A wideband CG-PUSCH can be configured to occupy several RB sets (i.e. multiple sets of 20 MHz).  Since LBT is performed on each RB set, it is possible that different RB sets have different COT ownership for a wideband CG-PUSCH transmission, i.e. the COT ownerships among RB sets occupied by a CG-PUSCH transmission are not aligned.  If the CG-PUSCH transmission overlaps an idle period, then a subset of the RB sets may not be able to transmit during the idle period if their COT ownerships do not allow them to transmit.  However, if the CG-PUSCH transmission does not overlap any idle period, then it doesn’t matter if the RB sets have different COT ownership.  One way to ensure uninterrupted wideband CG-PUSCH transmission is to always align the COT ownership across all RB sets occupied by the CG-PUSCH if the CG-PUSCH transmission overlaps any idle period, otherwise the RB sets do not need to be aligned. 

Proposal 3: For a wideband CG-PUSCH transmission occupying multiple RB sets, if the CG-PUSCH transmission overlaps any idle period, the COT ownerships of these RB sets are aligned otherwise, if the CG-PUSCH transmission does not overlap an idle period, the COT ownerships of these RB sets do not need to be aligned.


3. Conclusion
In this contribution, we discuss some remaining issues on unlicensed URLLC and we propose the following:
Proposal 1: The COT ownership of a UL burst is determined prior to any overlap between the UL transmissions of the UL burst and an idle period.

Proposal 2: The COT ownership of a UL burst is determined by the 1st Dynamic Grant UL transmission and if there is no Dynamic Grant UL transmission, the COT ownership is determined by the 1st UL transmission of the UL burst.

Proposal 3: For a wideband CG-PUSCH transmission occupying multiple RB sets, if the CG-PUSCH transmission overlaps any idle period, the COT ownerships of these RB sets are aligned otherwise, if the CG-PUSCH transmission does not overlap an idle period, the COT ownerships of these RB sets do not need to be aligned.
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