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Introduction
A work item on enhanced IIoT and URLLC was approved [1]. One of objectives of this work item is uplink enhancements for URLLC in unlicensed controlled environments such as
· Specify support for UE-initiated COT for FBE with minimum specification effort
· Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel.16 to be applicable for unlicensed spectrum
This document provides our view on potential enhancements related to unlicensed band URLLC/IIoT.
Support of UE-initiated COT for FBE
Starting offsets for UL configured grant
In Rel.16, for operation in unlicensed band, when a UE is performing first uplink transmission with CGs in contiguous OFDM symbols on all resource blocks of an RB set, the UE determines a duration of a cyclic prefix extension. The value of cyclic prefix extension (i.e., starting offset) is chosen randomly from a set of values configure by higher layers. On the other hand, when a UE is performing the first uplink transmission with CGs in contiguous OFDM symbols on fewer than all resource blocks of an RB set, the UE determines a duration of a cyclic prefix extension to fixed value indicated by higher layers. In RAN#102e, it was agreed that for operation with semi-static channel access, the Rel.16 random starting offsets for UL CG with full bandwidth allocation when UE initiates a COT, is not supported. The remaining discussion point would be whether/how to support the Rel.16 fixed (configured) starting offsets for UL CG with resource allocation fewer than full bandwidth when UE initiates a COT.
In our view to reuse the multiple starting time offset for CG would be useful for the prioritization among devices especially between gNB and UEs. Figure 1 shows an example to reuse multiple starting offset for CG in FBE. FFP as OFDM symbol level is common among gNB and UEs. The location of CP extension can be immediately before the beginning of FFP (or immediately after the beginning of FFP). The amount of CP extension for each UE which can initiate COT is configured by CG configuration. Any device (gNB or UEs) who transmits faster can initiate COT based on the amount of CP extension. Since LBT is necessary to initiate COT, collision can be avoided depending on the different amounts of CP extension for each UE.
According to the above mechanism, the prioritization among UEs can be configured by the amount of CP extension. If a high priority UE has data, the high priority UE can initiate COT. If a high priority UE has no data and a low priority UE has data, the low priority UE can initiate COT. gNB can also initiate COT if gNB transmit faster than UEs. Even if no UE initiates COT due to no data, if at least gNB initiates COT, the FFP can be utilized. Therefore, by reusing the configured starting time offset for CG, UE-initiated COT can be supported.
Proposal 1: Multiple starting time offset for configured grant, which is configured as the amount of CP extension, can be reused to support UE-initiated COT.
[image: ]
Figure 1: Reusing multiple starting time offset for CG

If the multiple starting time offset for configured grant is reused for UE-initiated COT, whether/how to support UE-initiated COT by DG PUSCH needs to be considered. For the case where gNB knows that UE still has UL data at the end of the FFP and the UL data should be transmitted as soon as possible, UE-initiated COT by DG PUSCH would also be useful to reduce delay across idle period. If UE-initiated COT by DG PUSCH is supported together with CG PUSCH, one potential issue would be that CP extension for multiple starting offsets as in CG PUSCH is not supported for DG PUSCH (CP extension for DG PUSCH is used to adjust gap between transmissions for LBT). Then, even if gNB wants to prioritize DG PUSCH over CG PUSCH (of gNB wants to priority CG PUSCH over DG PUSCH), gNB might not control the prioritization of transmission because CP extension for DG PUSCH does not have sufficient granularity (i.e., 9 us granularity). Therefore, to support multiple starting time offsets as in CG PUSCH for DG PUSCH is also beneficial.
Although to support multiple starting time offset as in CG PUSCH for DG PUSCH is beneficial, if the amount of CP is different between CG PUSCH and DG PUSCH, and/or the amount of CP is dynamically changed, it may not meet the requirement that “an equipment may change its Fixed Frame Period but it shall not do more than once every 200 ms”. Then, it should be clarified that whether the difference of CP extension is called as the change of FFP or not. If the change of CP extension is not called as the change of FFP, the amount of CP extension for a UE can be different between CG PUSCH and DG PUSCH and it could be dynamically changed by dynamic grant. On the other hand, if the change of CP extension is called as the change of FFP, the start of FFP might be always CG PUSCH if DG PUSCH does not have CP extension. If DG PUSCH has CP extension, the amount of CP extension for DG PUSCH would be same as that configured to CG PUSCH.
Proposal 2: It should be clarified that whether the difference of CP extension is called as the change of FFP or not.
Proposal 3: If DG PUSCH is used for UE-initiated COT together with CG PUSCH, to support CP extension for multiple starting time offset as in CG PUSCH for DG PUSCH could be considered.
Proposal 4: If the difference of CP extension is called as the change of FFP, the start of FFP might be always CG PUSCH if DG PUSCH does not have CP extension. If DG PUSCH supports CP extension, the amount of CP extension for DG PUSCH should be same as that configured to CG PUSCH.

Harmonizing UL configured-grant enhancements in NR-U and URLLC
Segmentation issue
In RAN1#106e, following proposal was discussed.
· For PUSCH repetition Type B on unlicensed spectrum, select one of the following.
· Alt.1: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel.16.
· Segmentation before and/or after idle period is applied when applicable
· FFS on handling the misalignment between gNB and UE on the COT initiator associated to an idle period
· Alt.2: 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).
Dropping the nominal repetition may not be good for URLLC. Therefore, Alt.1 is preferred. On the other hand, when segmentation before and/or after idle period is supported, in case when UE has initiated COT in a UE-FFP, then the UE would perform PUSCH segmentation including the idle period of gNB-FFP (within the UE-FFP) as valid symbols. However, in this case, if gNB has initiated COT in the gNB FFP (which is misaligned with UE for COT initiator), then UE-to-gNB interference would occur. For the scheduled UL transmission, the above situation could be avoided by DCI, but to handle it would be hard for the configured UL transmission case. 
Firstly, such misalignment issue is critical or not should be clarified. If the idle period misalignment issue is not critical, Alt.1 should be supported, which provides efficient UL resource usage and increase of reliability. If the idle period misalignment is critical issue, the solution on handling the misalignment between gNB and UE on the COT initiator associated to an idle period should be introduced if Alt.1 is taken. Alt.2 would also be possible way for simplicity. In our view, misalignment between gNB and UE on the COT initiator would not be critical issue. If gNB wants to avoid blind detections for both assumptions, gNB can properly configure gNB FFP / UE FFP and CG-PUSCH repetitions to avoid the overlapping with the idle periods. In addition, whether the probability of dropping is smaller than the probability of ambiguity caused by miss-detection on DL channels should be considered. 
Proposal 5: For PUSCH repetition Type B on unlicensed spectrum, if a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel.16.

Orphan symbol issue
In RAN1#106e, following proposal was discussed.
· For PUSCH repetition Type B on unlicensed spectrum, select one of the following options.
· Option 1: Orphan symbol(s) are dropped as in Rel.16
· Option 2: Orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted. FFS on details.
The motivation of Option 2 is to avoid another LBT between the repetitions. Its absence would always constrain a UE from mandating it to perform LBT even in cases when no-LBT procedure could be used.
The identified details on Option 2 are as follows.
· Option 2-1: DMRS is transmitted.
· Option 2-2: Orphan symbol is generated as an actual repetition while UCI multiplexing is not applied to the actual repetition.
· Option 2-3: Extending the CP of the next symbol (if the orphan symbol is between two actual repetitions that are transmitted)
Our preference is Option 1 for less specification impact, but we are open to consider Option 2 if simple solution is agreeable.
Proposal 6: For PUSCH repetition Type B on unlicensed spectrum, orphan symbol(s) are dropped as in Rel.16.

Conclusion
In this contribution, we provide our view on potential enhancements related to unlicensed band URLLC/IIoT. We made following proposals.
Proposal 1: Multiple starting time offset for configured grant, which is configured as the amount of CP extension, can be reused to support UE-initiated COT.
Proposal 2: It should be clarified that whether the difference of CP extension is called as the change of FFP or not.
Proposal 3: If DG PUSCH is used for UE-initiated COT together with CG PUSCH, to support CP extension for multiple starting time offset as in CG PUSCH for DG PUSCH could be considered.
Proposal 4: If the difference of CP extension is called as the change of FFP, the start of FFP might be always CG PUSCH if DG PUSCH does not have CP extension. If DG PUSCH supports CP extension, the amount of CP extension for DG PUSCH should be same as that configured to CG PUSCH.
Proposal 5: For PUSCH repetition Type B on unlicensed spectrum, if a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel.16.
Proposal 6: For PUSCH repetition Type B on unlicensed spectrum, orphan symbol(s) are dropped as in Rel.16.

Reference
[1] 	RP-201310, “Revised WID: Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR,” Nokia, Nokia Shanghai Bell, RAN#88e.

Appendix: Agreements in the previous meetings
RAN1#102e
Agreement:
· 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 bandwidth allocation when UE initiates a COT, is not supported.

Agreement:
· 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 initiates 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 initiates 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 FFP in which the gNB shares the COT initiated by the UE.
· FFS: Whether/how to support additional restrictions to the idle period

Agreement:
· 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

Agreement:
· 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 9 us immediately before the UL transmission burst.

Agreement:
· Conditions on the channel access procedures with respect to sensing during 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.

Agreement:
· 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 UE 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 >16 us.

Agreement:
· For semi-static channel access mode.
· Start of FFP for UE-initiated COT can be different from the start of FFP for gNB-initiated COT.
· FFS: FFP periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT

Agreement:
· 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 SIB1
· FFS whether the UE FFP periodicity is explicitly configured, or implicitly determined based on other higher layer parameters

Agreement:
· 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#103e
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.

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 device 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.

Agreement:
· 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 200 ms.

Agreement:
· In semi-static channel access mode, FFP period for UE-initiated COT is separately provided from FFP period for gNB-initiated COT.
· Note: Any value for the period, shall be at least 1 ms and at most 10 ms.
· Note: Aim for low complexity operation to handle gNB and UE COT interactions

Agreement:
· 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.

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

Agreement:
· 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.

Agreement:
· 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.

Agreement:
· Down select one of the following options (target RAN1#104e).
· 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 retransmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for retransmissions.
RAN1#104e
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.
· FFS 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 transmission 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.

Agreement:
· PUSCH repetition Type B is supported for unlicensed band operation when using NT IIoT Rel.16 based CG.
· FFS whether/how to enhance

RAN1#104bis-e
Agreement:
· Support explicit RRC configuration for the UE-FFP parameters including period and offset in RRC CONNECTED mode.

Agreement:
· 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#104e).

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:
· 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 carriers 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 carriers the scheduling DCI.
· The DL transmission can occur only if the corresponding channel access requirements are met.
· FFS on details

Agreement:
· Option 2-b and Option 3 are not considered further for the agreement in RAN1#103e regarding CG harmonization.

Agreement:
· Select one of the following options (aiming for RAN1#105e).
· Option 1: Do not support PUSCH repetition Type B based on NR-U Rel.16 CG for unlicensed band operation.
· Option 2: Support enhancements of PUSCH repetition Type B based on NR-U Rel.16 CG for unlicensed operation. FFS whether/how to enhance.

Agreement:
· 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

Agreement:
· 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.

RAN1#105e
Agreement:
· Alt.a is taken in the following 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:
· Alt.a is taken in the following 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 transmission 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:
· Option 1 is taken in the following agreement.
· Down select one of the following options (target RAN1#104e).
· 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 2a: “CG-UCI based procedures” and “CG-DGI 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 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 retransmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for retransmissions.

RAN1#106e
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 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 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 format 0-1 and 1-1 in Rel.17 DCI format 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 0-1/1-0, 0-1/1-1, 0-2/1-2 is 2 bits.

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 a table from the options below. Down select between the options.
· Option 1: Table 1 with Alt.1
· Option 2: Table 1 with Alt.2
· Option 3: Table 2
· Option 4: Table 3
· Note 1: The last column and last row in Table 1 and Table 2 are only applicable when the UE can operate as an initiating device as configured by gNB.
· Note 2: Description of Condition A for Alt.2 in Table 1 is as the following
· The UE has previously received explicit indication to operate as initiating device within a specific u-FFP, it was able to succeed LBT, and the time domain resources for the current UL burst fall within the same u-FFP.
· Note 3: In Table 2, the CP extension column is not applicable when the UE can operate as an initiating device as configured by gNB.
· Note 4: In Table 3, Condition B means consecutive UL transmission.
· Table 1
	Bit field mapped to index 
	Channel Access Type
	The CP extension T_”ext” index defined in Claus e5.3.1 of [4, TS38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause X.X in TS37.213

	0
	No sensing as defined in Clause 4.3 in TS37.213
	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 TS37.213
	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 TS37.213
	0
	gNB

	3
	9us sensing [within a 25us interval] as defined in Clause 4.3 in TS37.213
	0
	UE


· Table 2
	Bit field mapped to index 
	Channel Access Type
	The CP extension T_”ext” index defined in Claus e5.3.1 of [4, TS38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause X.X in TS37.213

	0
	No sensing as defined in Clause 4.3 in TS37.213
	0
	gNB

	1
	No sensing as defined in Clause 4.3 in TS37.213
	2
	UE

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS37.213
	0
	gNB

	3
	9us sensing [within a 25us interval] as defined in Clause 4.3 in TS37.213
	0
	UE


· Table 3
	Bit field mapped to index 
	Channel Access Type
	The CP extension T_”ext” index defined in Claus e5.3.1 of [4, TS38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause X.X in TS37.213

	0
	No sensing as defined in Clause 4.3 in TS37.213
	0
	gNB

	1
	No sensing as defined in Clause 4.3 in TS37.213
	2
	gNB

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS37.213
	0
	gNB

	3
	No sensing as defined in Claus e4.3 in TS38.213, if Condition B, otherwise, 9us sensing [within a 25us interval] as defined in Clause 4.3 in TS37.213
	0
	UE


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

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 38.213” 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 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  us if the gap between the UL transmission burst(s) and any previous transmission burst is more than  us.

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, select one of the following alternatives.
· Alt.1: The UE assumes UE-initiated COT for the UL transmission irrespective of the indicated COT initiator.
· If the UE validates the UE-initiated COT assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.
· Alt.2: The COT determination rules for configured UL transmission is applied for the scheduled UL transmission irrespective of the indicated COT initiator.
· Alt.3: 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.
· Alt.4: 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,
· If the indicated COT initiator is gNB-Initiated COT, the UE assume UE-initiated COT.
· If the UE validates the UE-initiated COT assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, it is dropped.
· Otherwise, the transmission is dropped.
· Alt.5: 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,
· If the indicated COT initiator is UE-initiated COT, the UE assume gNB-initiated COT.
· If the UE validates the gNB-initiated COT assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.
· Otherwise, the transmission is dropped.
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:
· 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.

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.
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