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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#106bis-e, we agreed on the following:
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

Agreement
In semi-static channel access mode, for PUSCH repetition Type B, orphan symbol(s) are dropped as in Rel-16

Agreement
In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· As the consequence, energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold if maxEnergyDetectionThreshold is configured. Otherwise (i.e., if maxEnergyDetectionThreshold is not configured), energy detection threshold to perform sensing at UE is based on the UE maximum transmit power.

Agreement
Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

Agreement
The following RRC parameters are NOT needed when cg-RetransmissionTimer is configured for CG operation with shared spectrum channel access.
· pusch-RepTypeIndicator
· startingFromRV0

Agreement
The RRC parameter of phy-PriorityIndex is applicable for CG operation in unlicensed band.

Agreement
Introduce new RRC parameters ul-AccessConfigListDCI-0-2 and ul-AccessConfigListDCI-1-2 to support indication of CP extension, LBT type, and CAPC with DCI 0_2 and 1_2 with dynamic channel access.

Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include scheduled DL transmission or a DCI intended for the UE that initiated that FFP. 
· A DL transmission to any other UE in the cell than the COT initiating UE and/or a broadcast transmission can be additionally included in the DL transmission burst if the gNB fulfils the following condition:
· It is gNB‘s responsibility to ensure that other UEs do not assume gNB-initiated COT based transmission for a UL transmission based on the detection of any transmission in the DL transmission burst.

Agreement
In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.
· Note: That is, CG-StaringOffsets is not applicable at all for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB’s COT.

Agreement
When performing Intra-UE multiplexing procedure, if a PUCCH with HARQ-ACK overlaps with a CG-PUSCH and the cg-RetransmissionTimer is configured:
· If the HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is not indicated, 
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is indicated, 
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.

In this contribution, we discuss some remaining issues on UE COT initiation in unlicensed band operation.

2. [bookmark: _Hlk68192600]Discussions
2.1 COT Ownership
The COT ownership for a scheduled UL transmission is agreed to be indicated in the DCI, i.e. whether the UL transmission is transmitted according to gNB’s COT or UE’s COT is indicated in the UL or DL grant scheduling that UL transmission.  Since multiple UL transmissions can be scheduled within a UE’s FFP, i.e., u-FFP, the COT ownership can change within the u-FFP via DCI indication.
Observation 1: The COT ownership within a u-FFP can be changed by the gNB via DCI indication.

In RAN1#106bis-e, an issue was raised as to whether the COT ownership for different UL transmissions within a transmission burst (i.e. series of UL transmissions with gaps less than 16 s) can be changed [1].  For example, consider the scenario in Figure 1, where DCI#1, DCI#2 and DCI#3 schedule PUSCH#1, PUSCH#2 and PUSCH#3 respectively.  PUSCH#1 is a transmission burst whilst PUSCH#2 and PUSCH#3 form another transmission burst since the gap between PUSCH#1 and PUSCH#2 is greater than 16 s.  Since all the PUSCHs are dynamically scheduled, the gNB can indicate in these UL Grants the COT ownership for each of the PUSCH transmissions.  However, an issue was raised as to whether the COT ownership for PUSCH#2 and PUSCH#3 forming a transmission burst can be different by indicating different COT ownership in DCI#2 and DCI#3.  That is, whether the COT ownership can be changed on a per UL transmission basis or on a per transmission burst basis.
[image: ]
[bookmark: _Ref86762966]Figure 1: COT ownership for different UL transmissions
A company argued that a change in COT ownership requires the UE to validate the COT ownership, which involves sensing prior to the transmission [1].  Hence in the example in Figure 1, DCI#1 and DCI#2 can indicate different COT ownership and the UE is able to validate them since there are sufficient gaps between PUSCH#1 and PUSCH#2.  However, if DCI#2 indicates that PUSCH#2 is under the UE COT and DCI#3 indicates PUSCH#3 is under the gNB’s COT then validation is required for PUSCH#3 and there is not sufficient gap between PUSCH#2 and PUSCH#3.  On the other hand, we agreed that the UE follows the COT ownership indicated in the DCI, which would minimize sensing at the UE.  Using the example in Figure 1, the gNB can acquire the COT prior to transmitting DCI#1 and the UE would be aware of that since it detects downlink transmission at the start of the gNB’s FFP.  The gNB can indicate PUSCH#1 and PUSCH#2 to be transmitted according to UE’s COT, in which case the UE can validate them by acquiring the COT for PUSCH#1 and performs an LBT for PUSCH#2.  Since PUSCH#3 is still under gNB’s FFP (g-FFP), the gNB should be able to indicate PUSCH#3 to be transmitted according to gNB’s COT since the UE had already validated it at the start of g-FFP when DCI#1 is transmitted and so there is no need to perform any further validation.  Hence, our view is that if a COT ownership has already been validated then COT ownership can be changed within a transmission burst via DCI indication.
Proposal 1: COT ownership can be changed for each UL transmission via DCI indication.

2.2 UE COT Duration
In [2], it is proposed that the gNB can limit the COT duration of a UE to make it easier for the gNB to avoid blocking between two UEs’ transmissions.  An example is shown in Figure 2, where UE1 wishes to transmit CG-PUSCH#1 and CG-PUSCH#2.  Meanwhile the gNB transmits DCI#3 to schedule UE2 with PUSCH#3 at the start of UE2’s u-FFP and here DCI#3 indicates that PUSCH#3 is transmitted according to UE’s COT.  It is argued in [2] that UE1’s transmission of CG-PUSCH#2 would prevent UE2 from initiating a COT thereby blocking UE2’s transmission of PUSCH#3.  It is therefore proposed that the gNB should be allowed to limit UE1’s COT duration so that it stops after CG-PUSCH#1 to allow UE2 to perform LBT and initiate its COT.
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[bookmark: _Ref86768715]Figure 2: UE1 transmission blocks UE2 COT initiation
Allowing the gNB to limit a UE’s COT duration such that its COT ends earlier than its RRC configured duration as described in [2], may benefit the gNB in managing blocking among multiple UEs.  However, it isn’t clear how the gNB signals this to the UE.  Limiting the UE’s COT duration via RRC configuration does not seem beneficial since blocking would need to be managed dynamically.  Furthermore, the gNB can achieve the same thing by reducing the UE’s u-FFP period.  Hence, limiting COT duration seems to be only beneficial if it can be done dynamically.  This can be done by allowing the gNB to signal to a UE via DCI to cancel its COT.  An example is shown in Figure 3, where UE1 wishes to transmit CG-PUSCH#1 and CG-PUSCH#2 whilst gNB sends DCI#3 to schedule UE2 with PUSCH#3.  In order to avoid UE1’s transmission blocking UE2’s COT initiation, the gNB can dynamically indicate via DCI#4 to UE1 to cancel its COT after an indicated duration, i.e., in this case after CG-PUSCH#1, so that UE2 is not blocked from initiating its COT.
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[bookmark: _Ref86769913]Figure 3: gNB dynamically cancels UE's COT

Proposal 2: Allow gNB to dynamically indicate to a UE to cancel its COT at an indicated offset from the start of its u-FFP.


3. Conclusion
In this contribution, we discuss some remaining issues on unlicensed URLLC, and we observe the following:
Observation 1: The COT ownership within a u-FFP can be changed by the gNB via DCI indication.

We therefore propose the following:
Proposal 1: COT ownership can be changed for each UL transmission via DCI indication.
Proposal 2: Allow gNB to dynamically indicate to a UE to cancel its COT at an indicated offset from the start of its u-FFP.
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