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Introduction
This contribution focuses on the follow-up topics recommended in [1] for URLLC in unlicensed controlled environments. The agreements/conclusions achieved in RAN1#106bis-e are provided in the appendix.

Impact of gNB-COT verification on UL transmission timeline

 In the case the UE needs to detect a DL transmission burst in order to validate a gNB-COT prior to an UL transmission, 
· For dynamically scheduled PUSCH transmission, since the UE is indicated the COT initiator via scheduling DCI, therefore, the UE can determine the invalid symbols with sufficient time. The UE still needs to detect a DL transmission burst, but there is no issue with respect to segmentation.

· For configured PUSCH repetition type B, the gNB can transmit the DL transmission burst sufficient time prior to the configured PUSCH transmission, so that the UE has ample time to determine the invalid symbols (w.r.t., the idle period of COT initiator). 
 
· For both DG and CG cases, if the DL transmission burst cancels any part of the PUSCH, the cancellation DCI (as part of DL transmission burst) needs to be sent early enough as in Rel-16. 

For the CG case, if the UE has not detected any DL transmission burst early enough, and drops the transmission according to clause 4.3.2.3 of TS 37.213, in order not to lose the TB (for URLLC service), it would be good to trigger an autonomous retransmission. 

Observation 1: The gNB can transmit DL transmission burst(s) early enough such that UL transmission timeline is respected when the UL transmission is associated with a channel occupancy that is initiated by the gNB. 
 
Proposal 1: For the CG case, if the UE has not detected any DL transmission burst early enough, and drops the transmission according to clause 4.3.2.3 of TS 37.213, in order not to lose the TB, an autonomous retransmission is triggered.

UE initiated COT for Wideband operation
The following proposal was discussed in RAN1#106 

Proposal 4-2 (updated 1):
· Align the assumption regarding the COT initiator device of a FFP across all multiple RB sets in a carrier/BWP under the unaligned FFP structure between UE and gNB.
FFS: how the UE guarantees/determines the COT initiator across multiple RB sets

The proposal was motivated to avoid UL to DL interference  (e.g., impacting gNB LBT on some RB sets) if the COT initiator assumptions are different across the RB sets. In our view, introducing new rules to enforce the same COT initiator across the RB sets seems unnecessary which is aligned with the conclusion achieved before: "potential collisions or blocking are controlled/mitigated by gNB". We would like to mention that a similar issue could happen for LBE also.

Observation 2: Enforcing the same COT initiator across the RB sets seems unnecessary considering potential collisions or blocking are controlled/mitigated by gNB.    
Remaining Basic principles on COT-ownership and sensing

In [1], the FL provided three sets (A, B, and C). In particular,

Set B:
1. Multiple scheduled UL transmissions that are associated to the same scheduling DCI, apply the same COT-ownership by the scheduling DCI.
0. Examples are dynamic repetitions of PUSCH or PUCCH, scheduling multiple PDSCHs/PUSCHs by single DCI.

We don’t see the need to impose the restriction in Set B. In the following example, the UE has NOT initiated a COT in U-FFP1, while gNB has initiated a COT in G-FFP, so the DCI schedules the first PUSCH according to g-COT (PUSCH-g), but the second PUSCH scheduled by the same DCI can be based on UE initiating a UE-COT in U-FFP2. There should be an LBT gap between the first and the second PUSCH, but if the gap is smaller than the overlap of the PUSCH-U with the idle period of the gNB (or if u-idle is shorter than g-idle), there could be advantage of having different COT initiators for the different PUSCHs scheduled by the same DCI. 
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Figure 1: An example of single DCI scheduling two PUSCHs with different COT initiator assumptions.

Proposal 2: A single DCI can schedule different PUSCHs with different COT initiator assumptions.  
Conclusions
This contribution provided our views regarding uplink enhancements for URLLC in unlicensed controlled environments as follows:

Proposal 1: For the CG case, if the UE has not detected any DL transmission burst early enough, and drops the transmission according to clause 4.3.2.3 of TS 37.213, in order not to lose the TB, an autonomous retransmission is triggered. 

Proposal 2: A single DCI can schedule different PUSCHs with different COT initiator assumptions.  

Observation 1: The gNB can transmit DL transmission burst(s) early enough such that UL transmission timeline is respected when the UL transmission is associated with a channel occupancy that is initiated by the gNB.

Observation 2: Enforcing the same COT initiator across the RB sets seems unnecessary considering potential collisions or blocking are controlled/mitigated by gNB.    
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Appendix

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.
1. Segmentation before and/or after the idle period is applied when applicable.
1. 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.
1. 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.
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