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Introduction 
In 3GPP TSG RAN Meeting #88 [1], a new WID related to enhancements to industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) was approved. As part of the objectives of this working item (WI), the following aspects were included:
	· [bookmark: _Hlk26864288][bookmark: _Hlk47418307]Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
·  Specify support for UE-initiated COT for FBE with minimum specification effort
·  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum 



In this contribution, in the context of enhancements to enable URLLC to operate in the sub-6 GHz unlicensed band, based on the agreements and conclusions made during the previous RAN1 meetings along this WI [2-8], the following aspects will be discussed:	
a. Clarification to the configured grant (CG) Initiating COT Assessment Procedure;
b. Clarification related to Cross-Carrier DG Transmissions;
c. Extension of Segmentation Across Idle Period;
d. Correction for Global Harmonize to account for Latest Regulatory Requirements in China. 

Clarification to the CG Initiating COT Assessment Procedure
In previous RAN1 meetings [2-8] the general procedure on how a UE determines the COT initiator for a CG UL transmission has been established, and Sec. 4.3.1.2.3 of TS 37.217 provides its description. In this matter, the following agreement was reached during RAN1 #107 meeting [8]:
	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.



 
For the case when a CG UL transmission falls within a u-FFP  and would end after its idle period, the specification indicates that if the CG UL transmission falls within a g-FFP  and ends before its idle period and regardless of other conditions, then the UE should perform presence detection to determine whether the g-FFP has been acquired by the gNB, and in this case the UE assumes that this transmission can be performed as if the UE operated as a responding device. However, this description is not proper for two main reasons:
· It does not separate the UE’s behaviour between the case when the CG UL transmission may be actually a transmission belonging to a burst, for which the UE has previously been able to initiate its own COT and it is already operating as initiating device within the u-FFP  (as illustrated in scenario #1 within Figure 1), and the case when the CG UL transmission may belong to a different burst (as illustrated in scenario #2 within Figure 1). It is important to note that for scenario #1, if the UE assumes that it should operate as if the UE is the initiating device at the beginning of the burst, the CG UL transmission overlapping with the u-FFP idle period should be dropped, since same assumption should be made for all transmission belonging to the same burst. 
[image: ]
Figure 1 – Illustration of two scenarios: 1) scenario #1 depicts an UL burst composed of multiple CG-PUSCH transmission where CG-PUSCH #4 overlaps with the u-FFP’s idle period; 2) scenario #2 depicts the case when a UE initially acquires the u-FFP but a later CG-PUSCH transmission overlaps with the u-FFP’s idle period.    

· For the case when the CG UL transmission that overlaps with the UE’s idle period may belong to a different burst than that which possibly aligns with that u-FFP (which is further illustrated in Figure 2), it should be clarified whether the UE should first perform presence detection and then assess whether to drop or not that transmission and therefore overwrite any possible assumptions that the UE has already made in terms of initiating device, or instead the UE should first verify/assess whether based on the assumptions already made it shall perform as an initiating device and in this case drop the transmission, even before performing presence detection. In this matter, the latter seems a better option in terms of power consumption given while in both cases dropping of the transmission is unavoidable, based on latter option presence detection would not be required by the UE. Furthermore, the latter option may allow the UE to use pre-knowledge of the COT initiator assumptions and make a more consistent assumption across the whole FFP.
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Figure 2 – Illustration of a scenario depicting the case when a UE initially acquires the u-FFP but a later CG-PUSCH transmission overlaps with the u-FFP’s idle period, which may belong to another u-FFP for which the UE may not have performed yet presence detection.     

In order to capture the above intent and in order to correct a few typos, the following text should be captured in Sec. 4.3.1.2.3 of TS 37.213:
	------------------------------   TP#1: TS 37.213 Sec. 4.3.1.2.3 -----------------------------------
*** Unchanged text is omitted ***
4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a channel occupancy that is initiated by the gNB.
· Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the UE.
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then if the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB;
·  Ootherwise, the UE drops the configured UL transmission(s).
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2:
· If the configured UL transmission would occur within a period of duration  and end would end before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· Otherwise, the UE drops the configured UL transmission.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8]. 




Proposal 1: When a CG transmission does not align with a u-FFP, but overlaps with the UE’s idle period, the UE should use its pre-knowledge of the COT initiator, and for instance in this case if it has already initiated its own FFP, it could skip the process of presence detection of a DL burst, and drop that transmission.
Proposal 2: TP#1 should be captured in TS 37.213.

Clarification related to Multi-Carrier DG Transmissions 
In previous RAN1 #107 meeting [8], the UE’s behaviour in terms of COT initiation assumptions for dynamic grant (DG) UL transmission within the same carrier have been defined and the following agreement was reached:
	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.



 
However, the UE’s behaviour in case of multi-carrier operation with cross-carrier scheduled UL transmissions was not discussed and was not currently captured within the CRs. In this matter, based on whether a scheduled UL transmission and the corresponding scheduling DCI are confined or not within the same g-FFP of duration  within which the scheduling DCI was transmitted, different consideration must be made:
· When a scheduled UL transmission and the corresponding scheduling DCI are confined within the same g-FFP of duration  corresponding to the carrier(s) over which the UL transmission may occur (notice that this clarification is necessary for cross-carrier transmissions since in principle both a UE and a gNB may have different FFP’s configurations among carriers, as shown in Figure 3), but different RB sets across different carriers, with similar rationale as for the case when the UL transmission is scheduled over different RB sets within the same carrier, if the DCI indicates that the UE should operate as responding device, the UE can skip validating the COT assumptions and follow that indicated by the DCI. 
[image: ]
Figure 3 – Illustration of a scenario depicting intra-FFP scheduling across multiple carriers, where both a UE and a gNB may have different FFP’s configurations across different carriers.     
· However, when a scheduled UL transmission and the corresponding scheduling DCI are not confined within the same g-FFP of duration  corresponding to the carrier over which the UL transmission may occur, and is scheduled across different RB sets across different carriers, a UE must always validate the gNB’s initiated COT within the UL carrier(s) given that in this case the gNB may not always be able to guarantee that at the time the UL transmission may occur the COT will be indeed initiated by the gNB.   
Proposal 3: In semi-static channel access mode, when the gNB schedules by a DCI an UL transmission and the scheduling DCI and the scheduled UL transmission are confined within the same g-FFP corresponding to the carrier(s) over which the UL transmission may occur, but different RB sets across different carriers, the UE can skip the validation of the gNB-initiated COT if the scheduling DCI indicates so. However, the validation of gNB-initiated COT cannot be skipped even if the scheduling DCI indicates so when the scheduling DCI and the scheduled UL transmission are not confined within the same g-FFP.

In order to capture the above intent and in order to correct a few typos, the following text should be captured in Sec. 4.3.1.2.4 of TS 37.213:
	------------------------------   TP#2: TS 37.213 Sec. 4.3.1.2.4 -----------------------------------
*** Unchanged text is omitted ***
4.3.1.2.4	Association with initiated channel occupancy for scheduled UL transmissions
When a UL transmission(s) is scheduled by a DCI, the scheduling DCI indicates the channel access parameters for the UL transmission(s) as described in [10]. Based on the DCI, the UE determines if the scheduled UL transmission(s) is associated with a channel occupancy that is initiated by the gNB or the UE, and whether sensing and CP extension are applicable. 
4.3.1.2.4.1	Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  corresponding to the carrier(s) within which the UL transmission is scheduled in and regardless of whether they are confined within the same or different carrier(s).

*** Unchanged text is omitted ***
4.3.1.2.4.2	Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration  corresponding to the carrier(s) within which the UL transmission is scheduled in and regardless of whether they are confined within the same or different carrier.

If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission without sensing, the following are applied:
· If the scheduled UL transmission starts after the beginning of a period of duration  corresponding to the carrier(s) within which the UL transmission is scheduled in and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the that period is initiated by the gNB as described in Clause 4.3.1.2.1, the UE applies CP extension if applicable and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
· Otherwise, the UE drops the scheduled UL transmission.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
· If the scheduled UL transmission starts after the beginning of a period of duration  corresponding to the carrier(s) within which the UL transmission is scheduled in and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the that period is initiated by the gNB as described in Clause 4.3.1.2.1,
· if the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1 where the UE is expected to transmit the scheduled UL transmission if the channel is sensed to be idle and drop the scheduled UL transmission otherwise.
· Otherwise, the UE drops the scheduled UL transmission.

If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE the following are applied:
· If the UL transmission would start at the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
· If the UL transmission would start after the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, 
· if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2 the following is applied:
· If the UL transmission follows a previous UL transmission after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UE is expected to transmit otherwise.
· If the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing.
· Otherwise, the UE drops the transmission.
*** Unchanged text is omitted ***



Proposal 4: TP#2 should be captured in TS 37.213.

Extension of Segmentation Across Idle Period 
In previous RAN1 #107 meeting [8], it was agreed that for PUSCH repetition Type B, segmentation of a nominal repetition would be performed if this overlaps with a set of symbols associated to the idle period of a g-FFP in case the UE shares the g-FFP, or associated to the idle period of a u-FFP in case the UE assumed UE’s initiated COT:
	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



 
However, with the same technical reasons discussed for PUSCH repetition type B, the principle of segmentation across the idle period should be also extended when the NR-U PUSCH repetition scheme is used. In this case, if segmentation across the idle period is not used, then a nominal repetition overlapping with the idle period would need to be dropped, which may lead to unwanted latencies and poor spectrum utilization.
[image: ]
Figure 4 – Illustration of a case when contiguous repetitions occur across two u-FFPs: option 1 illustrates the case when segmentation is applied over a CG-PUSCH transmission overlapping with the UE’s idle period, while option 2/3 illustrate the case when in similar conditions the entire overlapping CG-PUSCH will be dropped.     

Proposal 5: The concept of segmentation across the idle period should be also extended for the NR-U PUSCH repetition scheme.

Correction for Global Harmonization 
[bookmark: _Hlk68078578]As discussed during the prior RAN1 meeting [8], on September 8th, 2021 the Ministry of Industry and Information Technology (MIIT) in China published the regulatory requirements [9] to operate in the sub-6 GHz band. According to the published material, these rules, which are already effective in China, mandate the use of LBT with same constrains as those enforced by the ETSI BRAN [10] with the exception for semi-static channel access mode where some more stringent constraints are imposed. In fact, for semi-static channel access mode MIIT mandates a minimum of 16 us observation period the clear channel assessment (CCA) procedure compare to 9 us required by ETSI BRAN [10]. In this matter, while this issue has been tackled and addressed for Rel.16 maintenance, this should be also considered for Rel.17 together with some small editorial contained in the related sections. In this matter, the following text should be captured in TS 37.213:

	------------------------------   TP#3: TS 37.213 Sec. 4.3.1.2.1, Sec. 4.3.1.2.2 and Sec. 4.3.1.2.4 ----------------------------------
*** Unchanged text is omitted ***
4.3.1.2.1	Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration   if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the DL transmission burst(s) and any previous DL transmission burst in that period is more than , the DL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   immediately before the DL transmission.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is more than , the UL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the UL transmission.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
4.3.1.2.2	Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration  if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the UL transmission burst(s) and any previous UL transmission burst in that period is more than , the UL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   immediately before the UL transmission.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is more than , the DL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the DL transmission.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
When a DL transmission burst(s) is associated with a channel occupancy that is initiated in a period of duration  by a UE, the DL transmission burst(s) shall include unicast user plane data or control information intended for the UE initiating the channel occupancy in that period. The gNB may include in the DL transmission burst(s) an additional transmission(s) intended to other UEs than the UE that has initiated the channel occupancy in that period or broadcast transmission(s), only if the gNB satisfies the condition that the detection of the additional DL transmission(s) at any UE will not be associated with a channel occupancy that is initiated by gNB following the procedures described in Clause 4.3.1.2.3 and 4.3.1.2.4.
When a UE is configured with a configured grant for which cg-RetransmissionTimer-r16 is provided and if the UE is provided cg-COT-SharingList-r16 by higher layers, the UE is configured with a table wherein each row is given by higher layer parameter CG-COT-Sharing-r16. One row of the table is configured for indicating that the channel occupancy sharing is not available and other rows of the table each provides a channel occupancy sharing information. In this case, each configured grant PUSCH transmission includes 'COT sharing information' in CG-UCI as described in [10] that indicates a row index to the table, which is chosen by the UE independently of the CAPC information that the row may carry. If the gNB shares a channel occupancy initiated by the UE and detects a CG-UCI in slot  that includes 'COT sharing information', the gNB may transmit a transmission that follows the configured grant PUSCH transmission starting from slot , where  offset-r16 slots, for a duration of duration-r16 slots where duration-r16 and offset-r16 are higher layer parameters provided by CG-COT-Sharing-r16. 
*** Unchanged text is omitted ***

*** Unchanged text is omitted ***
4.3.1.2.4	Association with initiated channel occupancy for scheduled UL transmissions
When a UL transmission(s) is scheduled by a DCI, the scheduling DCI indicates the channel access parameters for the UL transmission(s) as described in [10]. Based on the DCI, the UE determines if the scheduled UL transmission(s) is associated with a channel occupancy that is initiated by the gNB or the UE, and whether sensing and CP extension are applicable. 
4.3.1.2.4.1	Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  and the same carrier.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB, and the UE is indicated to perform the UL transmission without sensing, the UE applies CP extension if applicable following the procedures described in [11] and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
· If the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1. If the channel is sensed to be idle, the UE is expected to transmit the scheduled UL transmission, and drop otherwise.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE, the following are applied:
· If the UL transmission would occur at the beginning of a period of duration , the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2. If the channel is sensed to be idle, the UE is expected to transmit the UL transmission, and drop otherwise.
· If the UL transmission would occur after the beginning of a period of duration   
· if the UE has not initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE is expected to drop the transmission; 
· otherwise, if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2: 
· if the UL transmission would follow a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing;
· otherwise, if the UL transmission would follow a previous UL transmission, if any, after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
4.3.1.2.4.2	Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration .
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission without sensing, the following are applied:
· If the scheduled UL transmission starts after the beginning of a period of duration  and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the period is initiated by the gNB as described in Clause 4.3.1.2.1, the UE applies CP extension if applicable and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
· Otherwise, the UE drops the scheduled UL transmission.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
· If the scheduled UL transmission starts after the beginning of a period of duration  and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the period is initiated by the gNB as described in Clause 4.3.1.2.1,
· if the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1 where the UE is expected to transmit the scheduled UL transmission if the channel is sensed to be idle and drop the scheduled UL transmission otherwise.
· Otherwise, the UE drops the scheduled UL transmission.

If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE the following are applied:
· If the UL transmission would start at the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
· If the UL transmission would start after the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, 
· if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2 the following is applied:
· If the UL transmission follows a previous UL transmission after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UE is expected to transmit otherwise.
· If the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing.
· Otherwise, the UE drops the transmission.




Proposal 6: TP#3 should be captured in TS 37.213.
Conclusion
In this contribution, we discussed several aspects related to the UL enhancements for URLLC operating in unlicensed spectrum, and made the following proposals:
Proposal 1: When a CG transmission does not align with a u-FFP, but overlaps with the UE’s idle period, the UE should use its pre-knowledge of the COT initiator, and for instance in this case if it has already initiated its own FFP, it could skip the process of presence detection of a DL burst, and drop that transmission.

Proposal 2: TP#1 should be captured in TS 37.213.
Proposal 3: In semi-static channel access mode, when the gNB schedules by a DCI an UL transmission and the scheduling DCI and the scheduled UL transmission are confined within the same g-FFP, but different RB sets across different carriers, the UE can skip the validation of the gNB-initiated COT even if the scheduling DCI indicates so. However, the validation of gNB-initiated COT cannot be skipped even if the scheduling DCI indicates so when the scheduling DCI and the scheduled UL transmission are not confined within the same g-FFP.
Proposal 4: TP#2 should be captured in TS 37.213.
Proposal 5: The concept of segmentation across the idle period should be also extended for the NR-U PUSCH repetition scheme.
Proposal 6: TP#3 should be captured in TS 37.213.
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