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Introduction
In this contribution, we discuss remaining issues on enhancements for unlicensed band URLLC/IIoT based on the following agreements in RAN1#107-e [1].
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
PUSCH repetition Type B for DG on unlicensed spectrum in Rel-17 is supported.
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
For operation in a cell with shared spectrum access, a UE configured with multiple CG configurations does not expect to operate in the cell with more than one active CG configurations for which the cg-RetransmissionTimer is provided in one active CG configuration and not provided in another.
· Note: That means that the UE operates with a same CG type (i.e., Rel-16 NR-U CG type or Rel-16 URLLC CG type per previous agreements) per cell in a shared spectrum.
Agreement
EnableConfiguredUL is not applicable if cg-RetransmissionTimer is not configured in Rel-17.
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;

Discussion
COT ownership for split UL bursts
As captured in the previous section, it was agreed in the last meeting to apply a single COT ownership for all transmissions within the same transmission burst in FBE mode. gNB is responsible to not mix the gNB’s COT and the UE’s COT within the same transmission burst, and at the UE side, such mixed COT ownership case would be treated as an error case.
However, still a clarification seems needed when some UL constituting a UL burst is dropped due to overlap with idle duration. If the dropped UL is located in the middle of the UL burst, it would divide the original (i.e., nominal) UL burst into two effective (i.e., actual) UL bursts. A question is whether different COT ownerships can be applied to the two actual UL bursts or not.
Fig. 1 shows an example of split UL bursts across a gNB FFP’s idle duration. The first two CG-PUSCHs may be associated with a gNB COT based on a predefined rule. The third CG-PUSCH is dropped due to overlap with a gNB FFP’s idle duration. Then, it is unclear which COT should be applied to the last CG-PUSCH. If we regard each split UL burst as an individual transmission burst, UE’s COT may be applied to the last CG-PUSCH as UE didn’t validate the shared gNB COT yet (as illustrated). Otherwise, if the two split UL bursts are treated as a single UL burst, some discussion may be required. One option is to transmit the first two CG-PUSCHs and drop the last CG-PUSCH. Although there would be many other different cases, it looks better to allow different COT ownerships to split/actual UL bursts in terms of scheduling flexibility.
Proposal 1: Discuss whether different COT ownerships can be applied to actual UL bursts split from the same nominal UL burst.



Fig. 1. Different COT ownerships for split UL bursts

During the above discussion, it was recalled that based on the ETSI specification for frame-based equipment the receiving node should perform the 25 us LBT “immediately” before the “granted transmission” time for that transmission. Based on that, it was acknowledged that the UL allocation in Fig. 2 is an error case and the illustrated COT ownership assumption is also invalid [2].


Fig. 2. An error example for UL burst allocation
However, such LBT operation “immediately” before the transmission is not clearly captured in the current NR specification. A relevant statement in TS 37.213 is found as follows, where UE’s LBT operation is defined not per each transmission but per transmission burst:
	· If the gap between the UL and DL transmission bursts is more than , the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time after sensing the channel to be idle for at least a sensing slot duration  within a  interval ending immediately before transmission.



Based on our interpretation, the above sentence says that in Fig. 2 the UE can transmit the DG-PUSCH by doing 25 us LBT right before the CG-PUSCH (not DG-PUSCH), which may lead to a wrong UL allocation. To avoid the misinterpretation, it is proposed to reflect the above LBT behavior in the ETSI specification to TS 37.213.
Proposal 2: Reflect the behavior that UE performs 25us LBT (when the gap exists) at immediately before a scheduled UL to TS 37.213.

Validation of a shared COT (editorial issue)
In TS 37.213, general UE procedure on sharing a gNB COT is described in Clause 4.3.1.1 as follows:
	-	A UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within the channel occupancy time as follows:
-	If the gap between the UL and DL transmission bursts is at most ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time without sensing the channel.
-	If the gap between the UL and DL transmission bursts is more than ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time after sensing the channel to be idle for at least a sensing slot duration  within a  interval ending immediately before transmission.



[bookmark: _GoBack]On the other hand, Clause 4.3.1.2.1 and 4.3.1.2.2 also include operations based on COT sharing where UE shares a gNB COT and gNB shares a UE COT, respectively, for transmission. However, the above shared COT validation procedure is missing in those sections. Therefore, we propose to add the above text (with potential modification) to Clause 4.3.1.2.1, and to add a mirror case behavior (i.e., validation of shared UE COT by gNB) to Clause 4.3.1.2.2.
Proposal 3: Add a text for the shared COT validation conditions, i.e., detection of a DL burst by UE and detection of a UL burst by gNB for Clause 4.3.1.2.1 and 4.3.1.2.2, respectively, in TS 37.213.

Conclusion
In this contribution, we discuss remaining issues on enhancements for unlicensed band URLLC/IIoT, from which the following proposals are drawn:
Proposal 1: Discuss whether different COT ownerships can be applied to actual UL bursts split from the same nominal UL burst.
Proposal 2: Reflect the behavior that UE performs 25us LBT (when the gap exists) at immediately before a scheduled UL to TS 37.213.
Proposal 3: Add a text for the shared COT validation conditions, i.e., detection of a DL burst by UE and detection of a UL burst by gNB for Clause 4.3.1.2.1 and 4.3.1.2.2, respectively, in TS 37.213.
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