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Introduction
[bookmark: _Ref129681832]In RAN1#104b-e, the following conclusions and agreements were achieved:
	Agreements:
· Support explicit RRC configuration for the UE-FFP parameters including period and offset in RRC connected mode.

Agreements:
· For semi-static channel access mode, the offset value for configuration of a UE-FFP for a serving cell has a symbol level granularity.

Agreement:
· For semi-static channel access mode, in addition to the agreed set of period values for configuration of a UE-FFP for a serving cell:
· Do not support any additional period value
Agreement:
· For semi-static channel access mode, the starting point of first UE FFP for a serving cell
· is relative to the boundary of the radio frame of even index number (i.e. X=even indexed number in RAN1#104-e agreement).
Agreement:
· In semi-static channel access mode, the gNB can schedule by a DCI UL transmission(s) in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. 
· The UL transmission can occur only if the corresponding channel access requirements are met.
· FFS on details.
Agreement:
· In semi-static channel access mode, the gNB can schedule by a DCI  DL transmission(s) in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. 
· The DL transmission can occur only if the corresponding channel access requirements are met.
· FFS on details.
Agreement:
· Select one of the following options (aiming for RAN1#105-e):
· Option 1: Do not support PUSCH repetition Type Bwhen using based on NR-U Rel-16 based CG for unlicensed band operation.
· Option 2: Support enhancements of PUSCH repetition Type B when using based on NR-U Rel-16based CG for unlicensed band operation. FFS whether/how to enhance
 Agreements
· For PUSCH repetition Type B enhancements on unlicensed spectrum, further study whether PUSCH segmentation should take into account the idle period of an FFP. 
· FFS on details
 
Agreements
· For PUSCH repetition Type B enhancements on unlicensed spectrum, further study whether orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted. FFS on details
Conclusion:
· In semi-static channel access mode, a UE as an initiating device, is allowed to transmit during the idle period of any FFP associated with the serving gNB if the UE transmission is based on UE initiated COT 
· Note: the gNB may disallow UL transmission during symbols of the idle period by configuring them either as semi-static DL symbols, or indicating them as DL with SFI. 
Agreement:
· Option 2-b and option 3 are not considered further for the agreement in RAN1#103-e regarding CG harmonization



However, in RAN1#105-e, in accordance with Chairman’s agenda, only the selected issues related to determination of COT initiator and the choice between Option 1 and Option 2-a for harmonizing the UL configured grant (CG) were discussed. The following agreement was made on those issues:
	Agreement: 
· Option 1 is taken in the following agreement:
Agreement:
Down-select one of the following options (target RAN1#104-e):
· Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
· Option 2-a: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and cg-RetransmissionTimer-r16, respectively.
· If cg-RetransmissionTimer-r16 is configured, “CG-UCI based procedures” should also be enabled by X.
· Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.
· Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions
· Alt-a is taken in the following agreement:
Agreement:
In semi-static channel access mode when a UE can operate as UE-initiated COT,
· Select one of the following alternatives to determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT.
· Alt-a is taken in the following agreement:
Agreement:
In semi-static channel access mode when a UE can operate as initiating device,
· Select one of the following alternatives to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: Determination based on the content in the scheduling DCI
· FFS on whether the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
· FFS whether/how to handle the case when the gNB schedules an UL transmission in the next gNB’s FFP period
· Alt-b: Determination based on the rules applied for a configured UL transmission



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 as an FBE
On UE-initiated CO in IDLE/INACTIVE mode 
With the objective of enabling the operation of IIoT/URLLC in a controlled unlicensed environment in mind, it should be noted that UL transmission with CG is the highest priority use case, mainly to overcome the latency associated with scheduled UL. Nevertheless, initiating a semi-static CO using scheduled UL was also supported since it is not precluded by regulations and potentially improves the resource utilization when a CG transmission is not ready before the start of the UE’s FFP or a retransmission is scheduled for CG. Therefore, it was agreed in RAN1#102-e to support initiating a CO by a UE using scheduled/configured UL in RRC_CONNECTED mode. 
[bookmark: _GoBack]In meeting RAN1#103-e an FFS point was discussed on the case when the UE is in IDLE/INACTIVE mode. We note that providing the UE with an FFP while in an IDLE/INACTIVE mode only targets the transmission of PRACH and UL, e.g. Msg3/MsgB, in the initial access procedure, which is not a typical use case for URLLC. There is no need to support the UE initiated COT in IDLE/INACTIVE mode in this WI as it is deemed out of scope. This also implies that there is no need for common signaling of the FFP parameters for RACH related purposes.
Observation 1: For IIoT/URLLC operation in unlicensed spectrum, transmission of initial access signals/channels is not an adequate use case for UE-initiated CO and it should be rather conducted within the gNB-initiated CO. 
Observation 2: For IIoT/URLLC operation in unlicensed spectrum, enhancements in RRC_CONNECTED mode are needed whereas enhancements only useable for IDLE/INACTIVE are not needed.
Proposal 1: For IIoT/URLLC operation in unlicensed spectrum, providing the UE with FFP parameters by SIB-1 is not supported.
In addition to that there is no need for common signaling for RACH related purposes, introducing it would cause significant complications. For instance, if a UE would be provided with a common FFP and then with a different dedicated FFP later, the following issues are observed:
· Due to the fact that the start of the PRACH transmission may not be aligned with the beginning of the common FFP, the UE may not be able to use that common FFP to initiate a CO using PRACH, even though the ROs would be configured to match the common FFP parameters    
· Since the UE would not be able to use both FFPs simultaneously as per the regulations, once the UE is connected and using the dedicated FFP, it would be difficult to transmit PRACH (e.g., for CFRA) in UE initiated COT if the ROs provided match the common FFP.
· As agreed in meeting RAN1#103-e, the FFP configuration that is used for initiating CO shall not be changed for at least 200 ms in accordance with FBE regulations from Section 4.2.7.3.1.4 in [2], Therefore, the UE would have to observe at least a 200 ms waiting period to switch from the common FFP to the dedicated FFP or vice versa, which adversely impacts the latency for IIoT/URLLC.
· Adding up to the previous drawbacks, if the UE would switch between the FFPs, the gNB would not know which FFP currently is applied, which would complicate substantially scheduling, determination of COT initiator, observing idle periods and coordinating FFPs of different UEs.

This in fact affirms that transmitting initial access signals/channels is not an adequate use case for UE-initiated CO and it should be rather conducted within the gNB-initiated CO. On that note, it was agreed in in Rel-16 NR-U maintenance that the RO is valid only when SSB, RMSI or paging is detected in the same gNB-initiated semi-static CO which further enhances the predictability of PRACH transmission within gNB-initiated CO. Based on the previous discussion, we make the following observations and proposal.
Proposal 2: For IIoT/URLLC operation in unlicensed spectrum, UE-initiated semi-static CO is not supported when the UE is in IDLE/INACTIVE mode.
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 1 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 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).
It should also be noted that the existing mechanism for UL cancellation cannot be applied in such a case since it is cell-specific group common signaling, and thus would result in cancelling the UL resources to be used by (group) UE2. 
[image: ]
Figure 1. 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.
     
Observation 3: 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 UE/interlaced UE group 

Observation 4: For gNB to control the collisions/blocking between UEs on the same channel, the existing mechanism for UL cancellation cannot be applied since it is cell-specific group common signaling and would result in cancelling the UL resources to be used in the subsequent frame for another UE/interlaced UE group.
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, , such that the COT ends before the idle period/CCA of a subsequent frame of that UE FFP.
Determination of semi-static CO initiator 
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:
	· Alt-a is taken in the following agreement:
Agreement:
In semi-static channel access mode when a UE can operate as UE-initiated COT,
· Select one of the following alternatives to determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT.

· Alt-a is taken in the following agreement:
Agreement:
In semi-static channel access mode when a UE can operate as initiating device,
· Select one of the following alternatives to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: Determination based on the content in the scheduling DCI
· FFS on whether the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
· FFS whether/how to handle the case when the gNB schedules an UL transmission in the next gNB’s FFP period
· Alt-b: Determination based on the rules applied for a configured UL transmission




For scheduled UL transmissions, it remains to study the following issues;
a) Extending the Rel-16 channel access fields to DCI formats X_2:
In Rel-16 both fallback and non-fallback DCIs would always carry 2 bits for semi-static channel access mode and there is no strong technical motivation for changing this procedure. We note that extending the channel access fields as in Rel-16 DCI 0_1/1_1 in Rel-17 DCI 0_2/1_2 means in the first place, mandating the presence of 2-bit field for FBE which is not aligned with the purpose of introducing compact DCI formats for the URLLC use cases. Secondly, such an extension also means supporting the presence of up to 6/4 bits field for LBE, in these compact DCI formats. Besides, we think that discussing whether or not to support such an extension for LBE is not within the scope of this WID. Therefore, we do not support extending the Rel-16 channel access fields to the compact DCI formats X_2.
Proposal 4: Extending the Rel-16 channel access fields to the compact DCI formats X_2 is not supported in Rel-17.
a) Whether the COT initiator indication field can be absent in the scheduling DCI:
In our understanding, the proponents of indicating the COT initiator for scheduled UL in the scheduling DCI aim at reusing the reserved 4th code point in Table 7.3.1.1.1.4A of TS 38.212 which is used with the fields ChannelAccess-CPext/ChannelAccess-CPext-CAPC in the UL scheduling DCI in the semi-static channel access mode. This was also motivated by saving the dynamic overhead compared to adding a separate indication bit to UL scheduling DCI formats. 
The COT initiator indication field would be always present as such in the DCI formats X_0 and X_1 in the semi-static channel access mode (2 bits). However, since UL scheduling using the compact DCI formats X_2 has not been precluded in the semi-static channel access mode, it cannot be concluded that the COT initiator indication field would be always present in the scheduling DCI. 
Proposal 5: The COT initiator indication field may not be always present in the scheduling DCI, at least considering the case of UL scheduling using compact DCI formats X_2.
c) When DCI indicates an UL transmission belongs to gNB COT in the next gNB FFP: 
It is important to note that the COT initiator indication in the UL scheduling DCI would have to be disregarded by the UE in some cases unless they are precluded by imposing scheduling restrictions. One such case is that gNB can schedule by a DCI UL transmission(s) in a later g-FFP that is different from the g-FFP that carries the scheduling DCI as shown in Figure 2. However, the scheduled UL transmission can occur only if the corresponding channel access requirements are met. This condition actually means that either the gNB successfully initiates the COT in the later g-FFP and the UE performs the applicable channel access procedure, or otherwise, the UE should disregard the DCI indication and apply a determination based on the rules applicable to configured UL (similar to the case when the field is absent) to check whether the UE COT has been/can be initiated, or else, the UE gives up scheduled UL transmission.   


[image: ]
Figure 2. DCI indicates an UL transmission belongs to gNB COT in the next gNB FFP but gNB fails to initiate that COT.
Another case needs to be discussed as well is the case in which the scheduling DCI indicates that an UL transmission not aligned with the UE FFP belongs to UE COT in the next UE FFP but the UE fails to initiate that COT. In such a case, the UE has to disregard the DCI indication and assume the UL transmission shares the concurrent gNB COT if the UE determines that it was initiated following agreed Alt a applicable to configured UL, or else, the UE gives up the scheduled UL transmission.  
Proposal 6: if the scheduling DCI indicates that an UL transmission belongs to gNB COT in the next gNB FFP but gNB fails to initiate that COT, select between the following options
· Opt 1: UE disregards the DCI indication and applies the rules applicable to configured UL to determine whether the UL transmission can belong to UE COT. If the UE COT has not been initiated, the gNB cancels the scheduled UL transmission
· Opt 2: UE gives up the scheduled UL transmission

Proposal 7: Discuss the case in which the scheduling DCI indicates that an UL transmission not aligned with the UE FFP belongs to UE COT in the next UE FFP but the UE fails to initiate that COT.
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 agreement was made in RAN1#104b-e:
	Agreement:

· In semi-static channel access mode, sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is not supported.



 
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. 
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. Assuming that such a case is not precluded by regulations, some observations are worth taking into consideration before supporting it given the operation in unlicensed controlled environment in which inter-operator coexistence is not a concern while intra-operator coexistence could be a concern in absence of tight synchronization between the cells operating on the same channel(s). 
For instance, although 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 an impact to intra-operator coexistence. As such, this condition on adjusting the EDT for dynamic channel access can be relaxed for semi-static channel access in unlicensed controlled environments.
However, if the gNB is allowed to share that UE-initiated CO for transmitting unicast user plane data to other UEs as well, it would be advantageous for the gNB to often rely on sharing a UE initiated CO, especially without LBT, leading to intra-operator coexistence issues as such.   
Observation 5: In semi-static channel access mode, the calculation of ED threshold is the same as in dynamic channel access mode. Given the operation is intended for unlicensed controlled environment;
· 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 much of an impact to intra-operator coexistence.
· However, if the gNB is allowed to share the CO initiated by the UE, without the UE adjusting the EDT, for transmitting unicast user plane data to other UEs as well, it would be advantageous for the gNB to often rely on sharing a UE initiated CO, especially without LBT, thus leading to intra-operator coexistence issues. 

Proposal 8: 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 the same UE.
· FFS transmitting unicast user plane data to other UEs as well if the UL-to-DL gap is more than 16us

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 last meeting whether to support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum. 
Given that the cg-RetransmissionTimer-r16 is also not configurable simultaneously with the harq-ProcID-Offset2, and given the dependency on cg-RetransmissionTimer-r16 for enabling/disabling NR-U CG features as discussed in the previous section, we propose to support configuration of the harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.
Proposal 9: 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
In the following we discuss the CG enhancements in Rel-16 for NR-U and URLLC and whether a combination of such enhancements needs to be supported in Rel-17.
PUSCH Repetition: Due to the requirements on time domain resource allocation to avoid gaps between the consecutive UL transmissions in the unlicensed channel, either PUSCH repetition type B introduced for Rel-16 URLLC, or NR-U multi-slot and multi-PUSCH per slot allocation under PUSCH repetition type A, are suitable for configuring the time domain resources. We note that gaps due to potential ‘orphan symbols’ resulting from segmenting a nominal repetition across the slot boundary in PUSCH repetition type B could be avoided by proper configuration. In Rel-16 URLLC CG, the determination of HARQ ID is coupled with the allocated time-domain resource of the first transmission occasion which means that only a single TB is transmitted in K repetitions in a given period. Such a limitation can be overcome however by configuring shorter CG periodicities.  
Observation 6: Either PUSCH repetition type B, or NR-U multi-slot and multi-PUSCH per slot allocation under PUSCH repetition type A, are suitable for configuring consecutive PUSCH transmissions without gaps.

Proposal 10: Combination of Rel-16 PUSCH repetition and NR-U multi-slot allocation is not supported, no further enhancements are needed for PUSCH repetition Type B when using NR IIoT Rel-16 based CG.
Flexibility for initial transmission and RV:  More flexibility is optionally provided to the CG UE in Rel-16 URLLC compared to Rel-15 in terms of which transmission occasion the initial transmission can start at. Although LBT failure is less likely to occur in a controlled environment, such a flexibility allows the UE to start the initial transmission at any transmission occasion associated with RV0 if LBT fails before the first transmission occasion. However, for the UE to initiate semi-static CO using CG, neither URLLC nor NR-U mechanisms can benefit from the flexibility in starting the CG transmission since the whole FFP would be skipped if LBT fails at the beginning of an FBE frame. 
Observation 7: For UE-initiated semi-static CO using CG, neither URLLC nor NR-U can benefit from the flexibility in starting the CG transmission since the whole FFP would be skipped if LBT fails at the beginning of an FBE frame.
Observation 8: Rel-16 URLLC and NR-U CG mechanisms related to HARQ procedures are comparable when operating in an unlicensed controlled environment where LBT failures are unlikely to occur.
Based on the above discussion and observations, it can be concluded that for supporting IIoT/URLLC transmission with CG in the unlicensed spectrum in Rel-17, there is no need to support a combination of the Rel-16 NR-U and URLLC enhancements. It is rather intuitive, and aligned with Option 1 agreed in the last meeting, to use the cg-RetransmissionTimer-r16 to differentiate which CG features, from URLLC or NR-U, are applicable in the unlicensed band. If the higher-layer parameter cg-RetransmissionTimer-r16 is provided in ConfiguredGrantConfig, NR-U CG enhancements shall be adopted, Otherwise, URLLC CG enhancements shall be used instead.
Observation 9: For supporting IIoT/URLLC transmission with CG in unlicensed controlled environment in Rel-17, there is no need to support a combination of the Rel-16 NR-U and URLLC enhancements.
Proposal 11: For harmonizing remaining UL CG enhancements in Rel-16, if the higher-layer parameter cg-RetransmissionTimer-r16 is provided in ConfiguredGrantConfig, NR-U CG enhancements shall be adopted, otherwise, URLLC CG enhancements shall be used instead.

Conclusions
Based on the discussions, the following observations and proposals were made:
Observation 1: For IIoT/URLLC operation in unlicensed spectrum, transmission of initial access signals/channels is not an adequate use case for UE-initiated CO and it should be rather conducted within the gNB-initiated CO. 
Observation 2: For IIoT/URLLC operation in unlicensed spectrum, enhancements in RRC_CONNECTED mode are needed whereas enhancements only useable for IDLE/INACTIVE are not needed.
Proposal 1: For IIoT/URLLC operation in unlicensed spectrum, providing the UE with FFP parameters by SIB-1 is not supported.
Proposal 2: For IIoT/URLLC operation in unlicensed spectrum, UE-initiated semi-static CO is not supported when the UE is in IDLE/INACTIVE mode.
Observation 3: 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 UE/interlaced UE group 

Observation 4: For gNB to control the collisions/blocking between UEs on the same channel, the existing mechanism for UL cancellation cannot be applied since it is cell-specific group common signaling and would result in cancelling the UL resources to be used in the subsequent frame for another UE/interlaced UE group.
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, , such that the COT ends before the idle period/CCA of a subsequent frame of that UE FFP.

Proposal 4: Extending the Rel-16 channel access fields to the compact DCI formats X_2 is not supported in Rel-17.
Proposal 5: The COT initiator indication field may not be always present in the scheduling DCI, at least considering the case of UL scheduling using compact DCI formats X_2.
Proposal 6: if the scheduling DCI indicates that an UL transmission belongs to gNB COT in the next gNB FFP but gNB fails to initiate that COT, select between the following options
· Opt 1: UE disregards the DCI indication and applies the rules applicable to configured UL to determine whether the UL transmission can belong to UE COT. If the UE COT has not been initiated, the gNB cancels the scheduled UL transmission
· Opt 2: UE gives up the scheduled UL transmission

Proposal 7: Discuss the case in which the scheduling DCI indicates that an UL transmission not aligned with the UE FFP belongs to UE COT in the next UE FFP but the UE fails to initiate that COT.
Observation 5: In semi-static channel access mode, the calculation of ED threshold is the same as in dynamic channel access mode. Given the operation is intended for unlicensed controlled environment;
· 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 much of an impact to intra-operator coexistence.
· However, if the gNB is allowed to share the CO initiated by the UE, without the UE adjusting the EDT, for transmitting unicast user plane data to other UEs as well, it would be advantageous for the gNB to often rely on sharing a UE initiated CO, especially without LBT, thus leading to intra-operator coexistence issues. 

Proposal 8: 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 the same UE.
· FFS transmitting unicast user plane data to other UEs as well if the UL-to-DL gap is more than 16us

Proposal 9: Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.
Observation 6: Either PUSCH repetition type B, or NR-U multi-slot and multi-PUSCH per slot allocation under PUSCH repetition type A, are suitable for configuring consecutive PUSCH transmissions without gaps.
Proposal 10: Combination of Rel-16 PUSCH repetition and NR-U multi-slot allocation is not supported, no further enhancements are needed for PUSCH repetition Type B when using NR IIoT Rel-16 based CG.
Observation 7: For UE-initiated semi-static CO using CG, neither URLLC nor NR-U can benefit from the flexibility in starting the CG transmission since the whole FFP would be skipped if LBT fails at the beginning of an FBE frame.
Observation 8: Rel-16 URLLC and NR-U CG mechanisms related to HARQ procedures are comparable when operating in an unlicensed controlled environment where LBT failures are unlikely to occur.
Observation 9: For supporting IIoT/URLLC transmission with CG in unlicensed controlled environment in Rel-17, there is no need to support a combination of the Rel-16 NR-U and URLLC enhancements.
Proposal 11: For harmonizing remaining UL CG enhancements in Rel-16, if the higher-layer parameter cg-RetransmissionTimer-r16 is provided in ConfiguredGrantConfig, NR-U CG enhancements shall be adopted, otherwise, URLLC CG enhancements shall be used instead.
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