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Introduction
A work item on enhanced IIoT and URLLC was approved in RAN#86, and the WID was further updated in RP-201310 (RAN#88, June 2020) [1]. One objective is about the uplink enhancements for URLLC in unlicensed spectrum:
2. Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
a.  Specify support for UE-initiated COT for FBE with minimum specification effort
b.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
In this contribution, we discuss these aspects and share our views based on the agreements made in previous meetings (see Appendix B).
UE-initiated COT for FBE
Channel access signaling for scheduled UL transmission
For a scheduled UL transmission, the following has been agreed in RAN1#105-e on how to determine whether the UL transmission should share gNB’s COT or use 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

One of the remaining issues is whether the indication field can be absent or not in the scheduling DCI. It is straightforward to have the field always present, same as in the Rel-16.
For the case when the gNB schedules an UL transmission not in the same gNB’s FFP as the scheduling DCI, it is feasible to either (1) follow the indication in the scheduling DCI regardless (which relies on proper indication from the gNB), or (2) to follow the same rules as the configured UL transmissions. There is no fundamental difference between the two approaches. The first approach can be adopted to keep unified behavior for scheduled UL transmission.

Proposal 1-1: The indication to determine whether to share gNB’s COT or use UE-initiated COT is always present in the scheduling DCI.
Proposal 1-2: When the gNB schedules an UL transmission in the next gNB’s FFP period, the UE also follows the indication in the scheduling DCI to determine whether to share gNB’s COT or use UE-initiated COT.

In terms of the exact signaling to determine the channel access, the existing signaling is shown in Appendix A. It can be extended as follows to also cover whether the UE shares the gNB’s COT or initiates its own COT. The addition is shown in red font. Note that the reserved entry is used and there is no need to increase the bit-width of the field.
Proposal 1-3: When UE-initiated COT is enabled, the existing fields ChannelAccess-CPext in DCI format 0_0/1_0 and ChannelAccess-CPext-CAPC in DCI format 0_1/1_1 are re-interpreted as follows:
	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]
	gNB’s COT or UE-initiated COT

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	gNB’s COT

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	gNB’s COT

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

	3
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	UE-initiated COT



Configuration parameters
In terms of enabling UE-initiated COT, there are a few options, and some options may be combined:
· Option 1: it is enabled per UE.
· This can be easily done by reusing the FFP periodicity and offset configuration. That is, when the FFP periodicity and offset are configured for a UE, UE-initiated COT is enabled for the UE.
· Option 2: it is enabled per type of channel (e.g. PUSCH, PUCCH, SRS)
· Option 3: it is enabled per type of signal (e.g. PUSCH/data, HARQ-ACK, SR, P-CSI, SRS)
· Option 4: it is enabled per PHY priority
· Option 5: it is enabled per configuration for configured UL transmission.
More granularity certainly means better control of which transmissions can use UE-initiated COT. But the tradeoff between overhead and flexibility should also be considered.
It makes sense to always allow HARQ-ACK and SR to initiate a COT once UE-initiated COT is configured for the UE. However, it may be desirable to provide the flexibility to disable UE-initiated COT for P-CSI and/or SRS, for UE/gNB power saving purpose.
For PUSCH transmission, from channel access perspective, if there is no overlapping in the resources allocated to UL transmissions from different UEs (i.e., there is no collision), it always provides more channel access opportunities by enabling UE-initiated COT for all the UL transmissions, without much need to differentiate different types of transmissions.
Whether there is a need to introduce per-CG configuration to enable/disable UE-initiated COT depends on whether it makes sense to configure overlapping resources for multiple UEs. Overlapping CG PUSCH resources for multiple UEs was considered a valid use case in Rel-16, because it increases the channel utilization efficiency (larger probability that at least one of the UEs can access the channel). In Rel-16, if multiple UEs are configured with overlapping resources for UL transmissions (i.e., CG PUSCH) to increase the probability of UEs using the resources, the collision issue has been handled by random offset for UEs’ LBT so that one UE’s transmission can prevent other UEs from starting their transmission. However, for UE-initiated COT with FBE, the FFP boundary is pre-defined and cannot move. The Rel-16 mechanism does not apply any more.
Assume that we want to continue to support the configuration of overlapping resources for multiple UEs when UE-initiated COT is enabled in Rel-17. When the UEs share gNB’s COT, Rel-16 mechanism can be reused to resolve the collision. But when the UEs initiate their own COT, it would be better if only one UE or a few UEs (e.g. with orthogonal frequency resources) are allowed to initiate the COT to avoid collision. In this case, it can be useful to introduce configuration for each CG configuration to enable or disable UE-initiated COT.
With these considerations, we propose the following:
Proposal 1-4: UE-initiated COT is considered enabled once the FFP periodicity and offset are configured for a UE. Introduce a RRC parameter to disable UE-initiated COT for P-CSI and/or SRS. 
· FFS whether to introduce a RRC parameter to disable UE-initiated COT for each CG configuration, which overrides the per-UE configuration for this CG.

UE-initiated COT for idle/inactive UEs
There has been discussion on whether UE-initiated COT should be supported for idle/inactive UEs, i.e., PRACH. In Rel-16 NR-U, the idle/inactive UEs can transmit PRACH only within gNB’s COT. This means PRACH transmission is either opportunistic (when gNB has the COT), or gNB always tries to acquire the COT for each PRACH opportunity. This is very restrictive and/or inefficient. Therefore, it is beneficial to allow UE-initiated COT for PRACH in this case. In fact, this motivation is exactly the same as the motivation for configured UL transmissions in connected mode.
It has been mentioned that the FBE parameters (FFP periodicity and offset) can be changed at most every 200 ms according to the regulations. As the UE would be using the same FFP parameters in idle/inactive mode (which should be longer than 200 ms), it should not prevent the parameters to be changed after entering the RRC connected state. Therefore, we do not see this as a concern.
Proposal 1-5: Support UE-initiated COT for PRACH for idle/inactive UEs.

Enhancements to UL cancellation indication for NR-U
During the discussions, it has been mentioned that there are some existing features that can be used to cancel configured UL transmissions, such as dynamic SFI. Another such mechanism is UL cancellation indication (CI) introduced in Rel-16 URLLC. One issue of the current UL CI mechanism for NR-U is that interlaced frequency resource allocation is used in NR-U, and UL CI does not take this into account.
For example, as shown in Figure 1, the gNB schedules a high priority transmission PUSCH1 on interlace 1, which requires the cancellation of another UE having the same resource allocation (not shown in the figure) previously. The UL CI has 4 bits in frequency domain, and each bit corresponds to a set of contiguous RBs based on Rel-16 definition. Due to the interlaced structure of PUSCH1 resource allocation, all the 4 bits in UL CI needs to be set to 1. This causes all the PUSCHs using resources in the other interlaces also being cancelled unnecessarily, e.g. PUSCH2 that has resources allocated in interlace 2. This can cause a lot of unnecessary cancellation of other UL transmissions.
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Figure 1 UL cancellation indication with interlaced frequency resource allocation
Therefore, we see the need to enhance the UL CI mechanism to efficiently handle interlaced frequency resource allocation. A straightforward way is to design the bitmap based on the interlaces instead of contiguous RBs.
Proposal 1-6: Enhance the UL cancellation indication mechanism to efficiently handle interlaced frequency resource allocation in NR-U UL.
Configured grant enhancements
In RAN1#104-e, it was agreed to support PUSCH repetition Type B.
Agreement:
· PUSCH repetition Type B is supported for unlicensed band operation when using NR IIoT Rel-16 based CG
· FFS whether/how to enhance
The following was further agreed in RAN1#104b-e:
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

The remaining issue for CG enhancements is whether to enhance PUSCH repetition Type B in NR-U. One major advantage of Rel-16 NR-U CG is that it supports the flexible start of the transmission based on LBT outcome, which is a very useful feature for unlicensed band. It also allows the UE to transmit multiple TBs within one period. Therefore, we think both should also be supported for PUSCH repetition Type B. Naturally this requires CG-UCI being enabled.
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Figure 2 Illustration of PUSCH repetition Type B enhancements

Proposal 2-1: For PUSCH repetition Type B enhancements on unlicensed spectrum, support the flexible start of the transmission and multiple TBs within a period when CG-UCI is enabled.
· An additional parameter is configured for each CG configuration to indicate the total number of consecutive transmission occasions within a period.
Another issue that should be considered is the orphan symbol handling. In Rel-16 URLLC, if an actual repetition consists of a single symbol, it is not transmitted. On unlicensed spectrum, if the orphan symbol is not transmitted, the UE would need to perform another LBT when continuing the transmission of the next repetition. This behavior can be modified to avoid the LBT.
Proposal 2-2: For PUSCH repetition Type B enhancements on unlicensed spectrum, orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted.

Conclusion
In this contribution, we discussed the UE-initiated COT for FBE and potential configured grant enhancements for unlicensed spectrum, and proposed the following:
Proposal 1-1: The indication to determine whether to share gNB’s COT or use UE-initiated COT is always present in the scheduling DCI.
Proposal 1-2: When the gNB schedules an UL transmission in the next gNB’s FFP period, the UE also follows the indication in the scheduling DCI to determine whether to share gNB’s COT or use UE-initiated COT.
Proposal 1-3: When UE-initiated COT is enabled, the existing fields ChannelAccess-CPext in DCI format 0_0/1_0 and ChannelAccess-CPext-CAPC in DCI format 0_1/1_1 are re-interpreted as follows:
	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]
	gNB’s COT or UE-initiated COT

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	gNB’s COT

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	gNB’s COT

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

	3
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	UE-initiated COT


Proposal 1-4: UE-initiated COT is considered enabled once the FFP periodicity and offset are configured for a UE. Introduce a RRC parameter to disable UE-initiated COT for P-CSI and/or SRS. 
· FFS whether to introduce a RRC parameter to disable UE-initiated COT for each CG configuration, which overrides the per-UE configuration for this CG.
Proposal 1-5: Support UE-initiated COT for PRACH for idle/inactive UEs.
Proposal 1-6: Enhance the UL cancellation indication mechanism to efficiently handle interlaced frequency resource allocation in NR-U UL.
Proposal 2-1: For PUSCH repetition Type B enhancements on unlicensed spectrum, support the flexible start of the transmission and multiple TBs within a period when CG-UCI is enabled.
· An additional parameter is configured for each CG configuration to indicate the total number of consecutive transmission occasions within a period.
Proposal 2-2: For PUSCH repetition Type B enhancements on unlicensed spectrum, orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted.

Reference
[1] RP-210854, Revised WID: Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR, Nokia, Nokia Shanghai Bell, RAN#91e, March 2021.
[2] [bookmark: _Ref47562033]ETSI EN 301 893 V2.1.1, 5 GHz RLAN; Harmonised Standard covering the essential requirements of article 3.2 of Directive 2014/53/EU.


Appendix A: Excerpt from TS 38.212
Table 7.3.1.1.1-4A: Channel access type & CP extension if ChannelAccessMode-r16 = "semistatic" is provided 
	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]

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2

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

	3
	-
	-



Appendix B: Previous Agreements
RAN1#102-e
Agreements:
· For semi-static channel access mode,
· If sensing is needed, it is performed immediately before the configured/scheduled transmission opportunity.
· For operation with semi-static channel access, the Rel-16 random starting offsets for UL configured grants with Full BW allocation when UE initiates a COT, is not supported.

Agreements:
· For semi-static channel access mode,
· When gNB operates as an initiating device 
· The gNB is not allowed to transmit during the idle period of any FFP associated with the gNB in which the gNB initates a COT
· When a UE operates as an initiating device 
· The UE is not allowed to transmit during the idle period of any FFP associated with the UE in which the UE initates a COT
· When a UE shares a COT initiated by the gNB during an FFP associated with the gNB
· The UE is not allowed to transmit during the idle period of that FFP in which the UE shares the COT initiated by the gNB
· When the gNB shares a COT initiated by a UE during an FFP associated with the UE
· The gNB is not allowed to transmit during the idle period of that the FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period

Agreements:
· For semi-static channel access mode, support using the transmission of any scheduled/configured UL channel/signal to initiate a COT by a UE in RRC_CONNECTED mode
· FFS the case when the UE is IDLE/INACTIVE mode

Agreements:
· A UE initiates a COT in an FFP associated with the UE, if the UE transmits a UL transmission burst starting at the beginning of the FFP and ending at any symbol before the FFP’s idle period after a successful CCA of 9us immediately before the UL transmission burst.


Agreements:
· Conditions on the channel access procedures with respect to sensing duration and transmission gap for UE-initiated COT with UE-to-gNB COT sharing is similar as those for gNB initiated COT and gNB-to-UE COT sharing in Rel-16 by exchanging UE and gNB roles.

Agreements:
· UE-to-gNB COT sharing in semi-static channel access mode is supported.
· The gNB determines a COT in an FFP associated to a UE, that is initiated by the UE, if the gNB detects a UL transmission from the UE starting from the beginning of the FFP and ending before the idle period of the FFP.
· FFS details
· When the gNB determines a UE has initiated a COT in an FFP associated to the UE, the gNB can transmit within the FFP and before the idle period corresponding to the FFP.
· FFS whether/how UE to gNB COT sharing when the gap is >16us

[bookmark: _Hlk49462189]Agreements:
For semi-static channel access mode, 
o    Start of FFP for UE-initiated COT can be different from the start of FFP for gNB-initiated COT. 
o    FFS: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT. 

Agreements:
· For semi-static channel access mode,
· FFP parameters for UE-initiated COT can be provided to the UE by at least dedicated RRC signaling. 
· FFS on to be provided by SIB-1
· FFS whether the UE FFP periodicity is explicitly configured, or implicitly determined based on other higher layer parameters

Agreements:
· At least for FBE, configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.

Conclusion:
Further study and decide how to harmonize the CG features for Rel-16 URLLC and Rel-16 NR-U. Table 1 in R1-2005376 can be used as a starting point for the corresponding discussion and decision.

RAN1#103-e
Agreements:
· In semi-static channel access mode, a single FFP (periodicity and offset) is associated to an initiating device (gNB or UE) at a given time which can be used for the purpose of channel occupancy. The FFP configuration that is used for initiating channel occupancy purposes, is such that it shall not be changed for at least 200ms

Conclusion:
· For operation on unlicensed channels and irrespective of the adopted LBT mechanism (LBE or FBE), all transmissions in DL and UL are controlled by gNB similarly to licensed channels, and potential collisions or blocking are controlled/mitigated by gNB.

Agreements:
· UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us is supported


Conclusion:
If a device X at a given time is initiating a COT, the applicable FFP for the device X is the FFP associated with X. 
If a device X at a given time is sharing a COT initiated by a device Y, the applicable FFP for the device X  is the FFP associated with Y.
Note 1: One of the devices X and Y is a UE and the other is its serving gNB.
Note 2: Whether or not there is additional restriction on idle period is still FFS. 


Update on 11/11
Agreements:
· The gNB configures a UE to initiate semi-static CO in an unlicensed channel(s) only if the gNB configures the UE also with the higher layer parameters of the gNB’s initiating semi-static CO in the same channel(s).
· Note: UE initiated FBE configuration is configured per serving cell

Agreements:
In semi-static channel access mode,  FFP Period for UE-initiated COT is separately provided from FFP period for gNB-initiated COT.
o    Note: Any value for the period, shall be at least 1ms and at most 10ms.
o    Note: Aim for low complexity operation to handle gNB and UE COT interactions
 
 
Agreements:
In semi-static channel access mode, a UE should be able to determine whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT. 
· UE determines the initiator of a COT based on at least one of the following alternatives:
· Alt 1: Introduce additional bit field in the scheduling DCI
· Alt 2: Based on ChannelAccess-CPext field in DCI
· Alt. 3: Based on a predetermined rule(s)
· Alt. 4: Based on RRC signalling
· Alt. 5: Based on MAC CE
· FFS other alternatives
· FFS on overriding possibility and/or the assumption
· Note: A scheduled UL transmission cannot be transmitted according to both shared gNB COT and UE-initiated COT.
 
 
Agreements:
In semi-static channel access mode:
· When a configured UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE, down-select one of the following:
· 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-c: The UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration.
· When a configured UL transmission starts after a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE:
· If the UE has already initiated the UE FFP, then UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Otherwise, If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and if the UE has already determined that gNB has initiated that gNB FFP, then UE assumes that the configured UL transmission corresponds to gNB-initiated COT.
· FFS on other conditions for determining the corresponding UE or gNB initiated COT
· Note: A configured UL transmission cannot be transmitted according to both shared gNB COT and UE-initiated COT.

Agreements:
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.
· Option 2-b: “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 new parameter Y, respectively, where X and Y are different from cg-RetransmissionTimer-r16.
· Option 3: CG-UCI based procedures are supported for unlicensed. CG-DFI based procedures are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16
· 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. 

RAN1#104-e
Agreement:
· PUSCH repetition Type B is supported for unlicensed band operation when using NR IIoT Rel-16 based CG
· FFS whether/how to enhance

Agreement:
· In semi-static channel access mode, UE FFP periodicity is chosen from the following set of values in ms: {1, 2, 2.5, 4, 5,10}.
· FFS on other values 

Agreement:
· In semi-static channel access mode:
· An FFP period for UE-initiated COT is configured as the same, integer multiple of, or inter-factor of the FFP period configured for gNB-initiated COT 
· FFP period for UE-initiated COT can be configured independently from FFP period of gNB-initiated COT, if the UE indicates the corresponding capability
· FFP offset for UE-initiated COT is the starting point of first UE FFP relative to the radio frame X boundary.
· The offset value range is 0 ≤ offset ＜FFP period of UE-initiated COT
· FFS on X (e.g. X=0, or X= even index number)

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

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.


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.
RAN1#104b-e
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
RAN1#105-e
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
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