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Introduction
[bookmark: _Ref129681832]In RAN1#106-e, the following conclusions and agreements were made:
	Agreement
In semi-static channel access mode, the content in a scheduling DCI that indicates the assumption on the COT-initiator for the scheduled transmission is determined based on the channel access field in the DCI.

Agreement
In semi-static channel access mode, 
· The inclusion of the channel access field in Rel-16 DCI 0_1 and 1_1 in Rel-17 DCI 0_2 and 1_2, respectively, is supported.

Agreement
In semi-static channel access mode, the size of channel access field in a scheduling DCI with format 0_0/1_0, 0_1/1_1, 0_2/1_2 is 2 bits.

Conclusion
Any UL or DL transmission that is expected to occur, should be associated to a Channel Occupancy (CO) with a corresponding FFP. When a transmission is associated to a CO with a corresponding FFP:
· The association of the transmission to a CO with corresponding FFP is based on either of the following assumption:
· “Initiating COT”: This assumption implies that the transmission would initiate a CO corresponding the FFP.
· “Sharing COT”: This assumption implies that the transmission would share a CO corresponding to the FFP.
· The association assumption is validated as follows:
· “Initiating COT” assumption is validated if the transmission would start at the FFP boundary and would end before idle period of the FFP.
· “Sharing COT” assumption is validated if the transmission would start after the FFP boundary and would end before idle period of the FFP and the CO corresponding to the FFP is initiated.
· A transmission based on a CO association assumption can occur if the CO association assumption is validated and if the following sensing conditions are met:
· For CO association assumption as “Initiating COT”:
· If a CCA is successful before the transmission.
· For CO association assumption as “Sharing COT”
· If the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is more than 16us and if a CCA is successful before the transmission.
· IF the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is at most 16us

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 at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission

Agreement
In semi-static channel access mode, the content of the channel access field in a DCI scheduling a UL transmission for a UE determines an index to a row in Table 1 with Alt-1 (Option 1)
TABLE 1
	Bit field mapped to index
	Channel Access Type
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, TS 38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause x.x in TS 37.213

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	Alt-1:gNB
Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	Alt-1:gNB
Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213
	0
	UE


Note: The last row in Table 1 is only applicable when the UE can operate as an initiating device as configured by gNB. 

Agreement
In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later g-FFP that is different from the g-FFP that carries the scheduling DCI:
· The UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Conclusion
There is no consensus in RAN1 to support UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode.

Agreement
Do not support PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation.

Agreement
Replace “9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213” with “9us sensing as defined in Clause x.x in TS 37.213” in the last row of Table 1 in the previous agreement and add the following notes to Table 1:
· Note 1: The intention of Clause x.x above is to describe the LBT procedure from a UE perspective when this operates as initiating device.  
· Note 2: A UE operating as initiating device may transmit an UL transmission burst(s) within its u-FFP immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the UL transmission burst(s) and any previous transmission burst is more than 

Agreement
When a UE operates as an initiating device, and the gNB shares a UE’s FFP for DL transmission, regardless of the gap between any UL and DL bursts, no restriction is imposed on the maximum duration of each of the DL bursts such that each can continue until the UE FFP idle period starts.
· Note: The applicability of the EDT calculation based on the UE’s transmit power to the UE COT initiation in accordance to the UL-DL gap duration and/or the content of the DL burst is separately discussed



In this contribution, we further discuss the remaining issues related to the support for UE-initiated Channel Occupancy (CO) and harmonizing the UL configured grant (CG) enhancements in Rel-16 for NR-U and URLLC to support the operation in the controlled unlicensed environment.
Discussion
Support for a UE initiating semi-static channel occupancy
Determination of semi-static CO initiator for scheduled UL 
The determination of the COT initiator was further discussed in the last meeting to align the understanding of applicable COT and idle period between the UE and the gNB for both configured and scheduled UL transmissions. The following agreements were thus achieved:
	Agreement
In semi-static channel access mode, the content in a scheduling DCI that indicates the assumption on the COT-initiator for the scheduled transmission is determined based on the channel access field in the DCI.

Agreement
In semi-static channel access mode, 
· The inclusion of the channel access field in Rel-16 DCI 0_1 and 1_1 in Rel-17 DCI 0_2 and 1_2, respectively, is supported.

Agreement
In semi-static channel access mode, the size of channel access field in a scheduling DCI with format 0_0/1_0, 0_1/1_1, 0_2/1_2 is 2 bits.

Conclusion
Any UL or DL transmission that is expected to occur, should be associated to a Channel Occupancy (CO) with a corresponding FFP. When a transmission is associated to a CO with a corresponding FFP:
· The association of the transmission to a CO with corresponding FFP is based on either of the following assumption:
· “Initiating COT”: This assumption implies that the transmission would initiate a CO corresponding the FFP.
· “Sharing COT”: This assumption implies that the transmission would share a CO corresponding to the FFP.
· The association assumption is validated as follows:
· “Initiating COT” assumption is validated if the transmission would start at the FFP boundary and would end before idle period of the FFP.
· “Sharing COT” assumption is validated if the transmission would start after the FFP boundary and would end before idle period of the FFP and the CO corresponding to the FFP is initiated.
· A transmission based on a CO association assumption can occur if the CO association assumption is validated and if the following sensing conditions are met:
· For CO association assumption as “Initiating COT”:
· If a CCA is successful before the transmission.
· For CO association assumption as “Sharing COT”
· If the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is more than 16us and if a CCA is successful before the transmission.
· IF the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is at most 16us

Agreement
In semi-static channel access mode, the content of the channel access field in a DCI scheduling a UL transmission for a UE determines an index to a row in Table 1 with Alt-1 (Option 1)
TABLE 1
	Bit field mapped to index
	Channel Access Type
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, TS 38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause x.x in TS 37.213

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	Alt-1:gNB
Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	Alt-1:gNB
Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213
	0
	UE


Note: The last row in Table 1 is only applicable when the UE can operate as an initiating device as configured by gNB. 

Agreement
In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later g-FFP that is different from the g-FFP that carries the scheduling DCI:
· The UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Agreement
Replace “9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213” with “9us sensing as defined in Clause x.x in TS 37.213” in the last row of Table 1 in the previous agreement and add the following notes to Table 1:
· Note 1: The intention of Clause x.x above is to describe the LBT procedure from a UE perspective when this operates as initiating device.  
· Note 2: A UE operating as initiating device may transmit an UL transmission burst(s) within its u-FFP immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the UL transmission burst(s) and any previous transmission burst is more than 




For scheduled UL transmissions, it remains to study the following issues:
Channel access type for scheduling consecutive UL transmissions in semi-static mode 
It is understood from the last agreement quoted above that the Channel Access Type “9us sensing as defined in Clause x.x in TS 37.213” indicated by the last row of Table 1 can be used for scheduling an UL transmission associated with UE-initiated COT in the following cases:
-	UL transmission aligned with UE FFP boundary and ending before its idle period (UE COT initiating)
- 	UL transmission within the UE FFP if the gap between the UL transmission and any previous transmission burst is more than 16us
The cases of scheduling consecutive UL transmissions in which the indicated 9us sensing would not be applicable to transmissions following the transmission of a first scheduled UL (single or multiple UL/DL grants), or applicable to the next scheduled UL if the first scheduled UL has not been transmitted (single UL/DL grant), were discussed by email to follow the procedures specified in Rel-16 for LBE. 
Although it seemed that the common understanding was that these Rel-16 procedures are to be reused in Rel-17 for FBE as well, the current specifications in TS 37.213 [1] limit these procedures to ChannelAccessMode = ‘dynamic’ or not provided. In absence of an explicit agreement to extend these procedures to FBE, it may not be possible to support these cases in Rel-17 specifications for semi-static channel occupancy.
Proposal 1: It should be agreed in RAN1#106bis-e to extend the channel access procedures for consecutive UL transmissions specified in Rel-16 for the dynamic channel access mode to the semi-static channel access mode in Rel-17.

DCI indicates that an UL transmission not aligned with u-FFP boundary belongs to Next UE COT within the same g-FFP: 
Several alternatives were discussed in the previous meeting RAN1#106-e for the case in which the gNB schedules an UL transmission in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. Some of these alternatives considered increasing the chances of transmitting the scheduled UL if the indicated COT initiator assumption is not validated. Nevertheless, the consensus formed around the simple alternative that the UE follows the indicated COT initiator assumption as follows despite the increased chances of dropping the UL transmission: 
•	If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

However, we observe that the scope of that agreement is limited to the case in which the UL transmission is scheduled in a later g-FFP which makes it not applicable to the other ambiguous case we mentioned in our previous contributions in which the gNB schedules an UL transmission in a later u-FFP even within the same g-FFP that carries the scheduling DCI and the UL transmission is not aligned with that u-FFP boundary as illustrated in following Figure 1.  



[image: ]
Figure 1. gNB schedules UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI; the latest agreement does not apply.

In such a case, if the gNB indicates ‘UE COT’ association assumption but the UE fails to validate it, the UE can either disregard the DCI indication and assume the UL transmission shares the concurrent gNB COT (if that assumption is validated), or the UE adheres to the DCI indication and drops the scheduled UL transmission early on. Although the former behavior would increase the chance of transmitting the scheduled UL, the latter behavior is more consistent with the agreed behavior when UL is scheduled in a next g-FFP. Therefore, we propose that UE follows the DCI indication in such case and drops the scheduled UL transmission since the UE COT assumption would not be validated.  

Proposal 2: In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI and the transmission is not aligned with the later u-FFP boundary, the UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Semi-static control of a UE-initiated COT 
It was concluded in meeting RAN1#103-e that for operation on unlicensed channels and irrespective of the adopted LBT mechanism (LBE or FBE), all transmissions in DL and UL are controlled by the gNB similarly to licensed channels, and potential collisions or blocking are controlled/mitigated by gNB.
Controlling collisions/blocking between UEs by gNB configuration: 
In fact, it can be left to implementation for the gNB to end its COT before the start of the CCA of the earliest UE FFP frame. As it can be seen though from Figure 2 below, UE1 (could be also a group of UEs with frequency interlaced resources) would be able to use the UL resources configured by the gNB within the shaded part for transmission of CG, SRS, and CSI. However, if during the operation of (group) UE1, the gNB provides another UE (could be also a second group of UEs with frequency interlaced resources), say UE2, with different FFP parameters to initiate a CO in the same channel(s), (group) UE1 would be unaware of (group) UE2’s frame and associated idle period and would proceed with these UL transmissions and thus block the channel access of (group) UE2. Therefore, the gNB should further provide (group) UE1 with a parameter to limit its COT to an indicated duration such that it ends before (group) UE2’s idle period/CCA. Such a limitation on the UE-initiated semi-static COT is typically more stringent than the inherent limitation MCOT = 0.95 FFP.
Moreover, this simple configuration allows the gNB to control the collisions/blocking between UEs on the same channel without interrupting the FBE operation of (group) UE1 and without the need to reconfigure and signal updated configurations for all of impacted configured UL signals and channels (for each UE in the group).
[image: ]
Figure 2. gNB controls collisions/blocking between URLLC UEs (or group of interlaced UEs) configured with different FFP parameters without interrupting and triggering reconfiguration of impacted UL for all existing URLLC UEs through providing a COT duration parameter.
In the previous meeting, some companies argued that there is no need for this RRC parameter since existing mechanisms are sufficient to achieve that goal. These existing mechanisms can be listed as follows:
· Proper gNB configuration
· Reconfiguration of (group) UE1 FFP parameters
· Configuration of invalid symbols
· Using dynamic UL CI
· Using dynamic SFI

In the following table, we summarize the issues with these existing mechanisms and explain why they are not comparable to, or considered as substitute for, the this simple RRC parameter
	Existing Mechanism
	Issues as compared to the proposed RRC parameter ‘COT duration limit’

	Proper gNB configuration
	Not applicable to the illustrated case
Would be applicable if gNB is configuring u-FFP and UL resources for the UEs of interlaced group 1 and the UEs of interlaced group 2 at the same time.

	Reconfiguration of 
UE1 FFP periodicity/offset
	Reconfiguring u-FFP1 periodicity/offset would render remaining configured UL resources not useful for the UE COT, leading to reconfiguring UL channels/signals for each URLLC UE operating with u-FFP1.
e.g.., if the offset of u-FFP1 is shifted earlier, configured UL resources aligned with u-FFP1 boundary would no longer be used to initiate the UE COT.

	Configuration of invalid symbols
	InvalidSymbolPattern is only applicable to PUSCH and only when PUSCH Repetition Type B is used; cannot be used with configured PUCCH/SRS

	Dynamic UL CI
	Applies only to PUSCH and SRS; cannot be used with configured PUCCH
Not reliable compared to RRC: Misdetection of GC DCI 2_4, e.g., by cell edge UEs, leads to blocking/collision between UEs using u-FFP1 and UEs using u-FFP2 
Intricate mechanism to provide gNB with the flexibility to target UL resources in a dynamic manner. 
· With the target resources being semi-static and periodic in each u-FFP1, the dynamic overhead, monitoring of DCI 2_4 and complexity of procedures are not justified

	Dynamic SFI
	Not reliable compared to RRC: Misdetection of GC DCI 2_1, e.g., by cell edge UEs, leads to blocking/collision between UEs using u-FFP1 and UEs using u-FFP2 
Could only dynamically override semi-static flexible symbols as DL in u-FFP1. UEs may indicate COT sharing in CG-UCI in every PUSCH for these resources whereas gNB would not transmit DL on them to allow for UL transmissions by UEs using u-FFP2   
· With the target resources being semi-static and periodic in each u-FFP1, the dynamic overhead and monitoring of DCI 2_1 are not justified



   
Observation 1: UEs would not be aware of the FFP frame start points of each other on the same channel, avoiding mutual blocking/collisions among these UEs (or interlaced UE groups) through gNB’s semi-static configuration becomes quite intricate.
· Configuring an FFP for a second UE or interlaced UE group would trigger reconfiguration of all impacted UL resources for the first operating URLLC UE/interlaced UE group 

Observation 2: For gNB to control the collisions/blocking between UEs on the same channel, the existing mechanisms to cancel/prevent UL transmissions cannot be applied to all configured UL and/or incur increased dynamic overhead while targeting semi-static periodic resources.

Proposal 3: On the semi-static configuration of UE-initiated FFP in a given unlicensed channel, the UE should be provided with a parameter to limit its COT to an indicated duration. Configured UL resources for PUSCH/PUCCH/SRS can be masked/restored back in all u-FFP periods by providing/updating this parameter without reconfiguring all impacted UL resources.
Conditions on UE-to-gNB CO sharing 
There have been discussions in the previous meetings on further conditions on the DL transmissions sharing the UE initiated CO and the following agreements were made:
	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 at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission

Agreement
When a UE operates as an initiating device, and the gNB shares a UE’s FFP for DL transmission, regardless of the gap between any UL and DL bursts, no restriction is imposed on the maximum duration of each of the DL bursts such that each can continue until the UE FFP idle period starts.
· Note: The applicability of the EDT calculation based on the UE’s transmit power to the UE COT initiation in accordance to the UL-DL gap duration and/or the content of the DL burst is separately discussed



 
According to the following regulations in clauses 4.2.7.3.1.4 and 4.2.7.3.1.5 in [2],
	…
An Initiating Device is allowed to grant an authorization to one or more associated Responding Devices to transmit on the current channel within the current Channel Occupancy Time. A Responding Device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.5.
…



	4.2.7.3.1.5	Responding Device Channel Access Mechanism
Clause 4.2.7.3.1.4, point 3) describes the possibility whereby an Initiating Device grants an authorization to one or more associated Responding Devices to transmit on the current channel within the current Fixed Frame Period. A Responding Device that receives such a grant shall follow the procedure described in step 1) to step 3):
…



the initiating UE authorizes a responding device to transmit on the channel within the UE-initiated COT in response to the authorization/transmission from the initiating UE. Therefore, the transmission(s) by the responding gNB, unicast and/or non-unicast, should at least include a transmission intended to the initiating UE which has been captured by the first agreement quoted above.
The regulations are silent, however, on whether the responding gNB transmissions sharing the UE-initiated COT may contain unicast and/or non-unicast transmissions intended for other UEs in addition to the initiating UE, and more specifically unicast transmissions with user plane data. However, assuming that such a case is not precluded by regulations, supporting this feature raises a concern, as captured in the FFS, that other UEs could share the initiator UE’s COT through gNB DL transmission, e.g., due to the Rel-16 UE channel access procedure which validates gNB COT assumption by detecting any DL transmission intend to the UE within the g-FFP. Therefore, it seems to be a reasonable and a simple choice to restrict the content of the DL burst sharing UE-initiated COT to only transmissions intended to the initiator UE in Rel-17. 
Proposal 4: In semi-static channel access mode in Rel-17, restrict the content of the DL burst sharing UE initiated COT to only transmissions intended to the initiator UE.
As such, given that the calculation of ED threshold (EDT) based on the transmitter’s maximum transmit power is the same as in the dynamic channel access mode, if the gNB shares the CO initiated by the UE, without the UE adjusting the EDT, for transmitting unicast user plane data to the same UE, there would not be a concern that the gNB would often rely on sharing a UE-initiated CO, especially without LBT, to transmit user plane data to other UEs. Hence, adjusting the UE’s EDT for the sake of UL-DL COT sharing would not be needed..   

Proposal 5: For semi-static channel access in unlicensed controlled environment, support gNB sharing of the CO initiated by the UE, without the UE adjusting the EDT, for transmissions including unicast user plane data to only the same UE.

Harmonization of CG enhancements in Rel-16 NR-U and URLLC
Mandatory RRC parameters for unlicensed operation
The HARQ process ID and RV determination mechanism used for CG operation in licensed spectrum may be used as well in unlicensed spectrum. Whereas, the related parameter harq-ProcID-Offset2 which indicates the offset used in deriving the HARQ process ID is so far not configurable for operation in unlicensed spectrum. Therefore, it was discussed in the previous meetings whether to support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum. 
Given the dependency on cg-RetransmissionTimer-r16 for enabling/disabling NR-U CG features as agreed in RAN1#105-e, we propose to support configuration of the harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured, i.e., when CG operates according to Rel-16 URLLC enhancements.
Proposal 6: Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

Harmonization of other CG features including PUSCH repetition
Following agreement was made last meeting regarding PUSCH repetition type B: 
	Agreement
Do not support PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation.




It was discussed in the same meeting, for PUSCH repetition Type B on unlicensed spectrum, whether to support segmentation of a nominal repetition before and/or after the invalid symbols of u-idle period or g-idle period, or drop the nominal repetition. 
Our understanding is that if segmentation is supported around the g-idle period (nominal repetition is sharing gNB COT), the first actual repetition would be transmitted before the g-idle period and the second actual repetition would be transmitted after g-idle.  Hence, leading to a potential collision with gNB’s transmission if gNB initiates the next g-FFP. If gNB attempts to avoid configuring a nominal repetition overlapping with any g-idle, this would impose restriction on the CG resources that could be used with UE initiated COT. 
Moreover, segmentation around a given g-idle period would depend on whether the UE shares the associated gNB COT or initiates its own COT, thus leading to misalignment between the UE and gNB, in contrast to Rel-16, since it is a decision that gNB may not be aware of following the UE’s rules for configured UL. Therefore, we propose to drop the nominal repetition overlapping with g-idle in such case.   
It was also discussed whether orphan symbol(s) are dropped as in Rel-16 or transmitted if they are between two actual repetitions that are transmitted. Given that the operation is in unlicensed controlled environments, gaps due to orphan symbols between two actual repetitions may not pose a threat to lose the initiated COT. In our view, there is not enough motivation to change the Rel-16 behavior.  
Proposal 7: If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).
Proposal 8: Given the operation in unlicensed controlled environment, orphan symbol(s) should be dropped as in Rel-16 even if they are between two actual repetitions that are transmitted.

Conclusions
Based on the discussions, the following observations and proposals were made:

Proposal 1: It should be agreed in RAN1#106bis-e to extend the channel access procedures for consecutive UL transmissions specified in Rel-16 for the dynamic channel access mode to the semi-static channel access mode in Rel-17.
Proposal 2: In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI and the transmission is not aligned with the later u-FFP boundary, the UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Observation 1: UEs would not be aware of the FFP frame start points of each other on the same channel, avoiding mutual blocking/collisions among these UEs (or interlaced UE groups) through gNB’s semi-static configuration becomes quite intricate.
· Configuring an FFP for a second UE or interlaced UE group would trigger reconfiguration of all impacted UL resources for the first operating URLLC UE/interlaced UE group 

Observation 2: For gNB to control the collisions/blocking between UEs on the same channel, the existing mechanisms to cancel/prevent UL transmissions cannot be applied to all configured UL and/or incur increased dynamic overhead while targeting semi-static periodic resources.

Proposal 3: On the semi-static configuration of UE-initiated FFP in a given unlicensed channel, the UE should be provided with a parameter to limit its COT to an indicated duration. Configured UL resources for PUSCH/PUCCH/SRS can be masked/restored back in all u-FFP periods by providing/updating this parameter without reconfiguring all impacted UL resources.

Proposal 4: In semi-static channel access mode in Rel-17, restrict the content of the DL burst sharing UE initiated COT to only transmissions intended to the initiator UE.

Proposal 5: For semi-static channel access in unlicensed controlled environment, support gNB sharing of the CO initiated by the UE, without the UE adjusting the EDT, for transmissions including unicast user plane data to only the same UE.

Proposal 6: Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

Proposal 7: If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).

Proposal 8: Given the operation in unlicensed controlled environment, orphan symbol(s) should be dropped as in Rel-16 even if they are between two actual repetitions that are transmitted.
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