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1. Introduction & Background

In the RAN1#103 e-Meeting [1], following agreements were made for supporting UE-initiated COT for FBE mode and harmonizing UL configured-grant enhancements for URLLC/IIoT operation in unlicensed band with controlled environments:
	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. 

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. 


In this contribution, we further discuss the potential enhancements to the channel access mechanisms for UE initiated COT with FBE and harmonizing UL configured grant for URLLC/IIoT in unlicensed spectrum.
2. Enhanced channel access mechanisms
UE-initiated COT for FBE should be specified to support URLLC in unlicensed band with controlled environment. The related details such as enabling of this functionality, the length and offset of the FFPs for gNB and UE, etc. need to be further studied.
1.1. FFP configuration
In the last meeting, is was agreed that the FFP period for UE-initiated COT is separately provided from the FFP period for gNB-initiated COT and the FFP period value should be selected from the range of [1ms, 10ms]. Based on some discussions, there are some concerns from the UE complexity perspective, if the FFP period for UE-initiated COT and FFP period for gNB-initiated COT are independently configured without any restrictions/relations. The totally flexible selection of the FFP period for UE/gNB-initiated COT would increase UE complexity for deriving many patterns for COT/idle periods interactions. However, in our view, for each scheduled or configured transmission and receptions, UE only refers to the FFP period that is being used and prioritizes the corresponding idle period. It is not necessary for UE to derive the combination of FFP period and idle period for gNB and UE jointly. Therefore, there should be no further restrictions on the value of the FFP period for UE-initiated COT and gNB-initiated COT. 
Proposal 1: The FFP period of the UE-initiated COT should be configured without referring to the FFP period of gNB-initiated COT.
1.2. Scheduled UL transmission in FBE mode 

The scheduled UL transmission in FBE mode has been discussed in the last meeting, and five alternatives have been identified. Among them, the simplest and most efficient way is to apply a predetermined rule without additional indication. For example, if the scheduled UL transmission resources are aligned with the boundary of the FFP associated to UE, UE initiates a COT and transmits the scheduled UL transmission. Otherwise, UE can share the gNB-initiated COT. If the scheduled UL transmission follows a CG UL transmission transmitted in the UE-initiated COT, UE can transmit the schedule UL transmission within a UE-initiated COT. Therefore, the alternatives with signaling overhead such as Alt. 1 with additional bit field in scheduling DCI, Alt. 4 with RRC signaling, and Alt. 3 with MAC CE are not preferred. For Alt. 2 by reusing the ChannelAccess-CPext field, reinterpretation is needed, which will possibly revert the previous agreement in RAN1#99 [5]. 
Agreement:
At least for LBE operation:

· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:
	LBT Type
	CP extension

	Cat1 16 µs
	C2*symbol length – 16 us – TA

	Cat2 25 µs
	C3*symbol length – 25 us – TA

	Cat2 25 µs
	C1*symbol length – 25 us

	Cat4
	0


· CAPC is not indicated explicitly: 

· For the UL grants 

· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 

· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.

· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.

· Note: For PUCCH associated with DL assignments may use the highest priority CAPC when CAT4 LBT is used, as agreed earlier.
· If the network indicates FBE operation, for an indication of LBT type of Cat 2 25 us or Cat4 the UE follows the mechanism whereby one 9 microsecond slot is measured within a 25 microsecond interval as in 37.213.
All infeasible LBT types have already been reinterpreted, e.g. the indication of Type 2A or Type 1 LBT for FBE mode should be viewed as one 9 microsecond slot measured within a 25 microsecond interval. Besides, ChannelAccess-CPext field is only applicable for fallback DCI, which cannot be used to schedule transmission with non-fallback DCI.
Observation 1: Predetermined rules should be used for UE to determine whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT.
1.3. Configured UL transmission in FBE mode
In the last meeting, the configured UL transmission has been discussed for different scenarios. 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, it is preferred that the UE assumes that the configured UL transmission corresponds to UE-initiated COT. One of the motivations to support UE-initiated COT is that for configured UL transmission, let UE decide the transmission opportunity based on the configuration and its buffer status can reduce the latency and improve resource usage efficiency. Therefore, when UE initiated COT is supported, that additional indication from gNB as in Alt-c to indicate the UE-initiated COT is NOT allowed for configured UL transmission obviously deviates from the intention of supporting UE initiated COT. For Alt-a, UE always needs to detect the existence of the gNB-initiated COT firstly and then decides whether to transmit in an UE-initiated COT or not, it causes unnecessary power consumptions at the UE side. In addition, gNB-initiated COT may not accommodate the CG transmission profile better than the UE-initiated COT for CG transmission. Prioritizing the gNB-initiated COT may make the UE stop the CG transmission before gNB’s idle period although UE does not finish the CG transmission. To reduce the complexity and make a uniform design, it is simple and effective to use the same rule to determine using gNB-initiated or UE-initiated COT for all transmissions including the CG and DG.
Proposal 2: UE assumes that the configured UL transmissions corresponds to UE-initiated COT if it is aligned with the UE FFP boundary.
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Figure 1 configured UL transmission overlaps with idle period
If there is no restriction on the CG periodicity and the FFP period for UE-initiated COT; or the UL transmission uses gNB-initiated COT, there may be some scenarios that the configured UL transmission does not end before any idle period, i.e., the configuration of the UL transmission overlaps with the idle period of the FFP associated to either gNB or UE as shown in Figure 1. In this case, if PUSCH repetition type B is used, the PUSCH segmentation should take into account the idle period. As an example, gNB configures four nominal repetitions as indicated by the red dashed box. The nominal repetition 1 is aligned with the UE FFP boundary, while the nominal repetition 3 overlaps with the idle period of the FFP associated to UE. When UE initiates a COT, it cannot transmit all repetitions within one FFP. Therefore, segmentation regarding the idle period should be considered. As shown in Figure 1, the nominal repetition 3 is split into two parts, the one overlaps with idle period is dropped, the one within FFP 2 will be transmitted by using UE-initiated COT. Similarly, when the UE shares a gNB-initiated COT, if the configured UL transmission overlaps with the idle period of the FFP associated to gNB, UE should also split the PUSCH with regard to the idle period of the FFP associated to gNB.
Proposal 3: PUSCH segmentation should take into account the idle period of a FFP.
1.4. COT sharing detection
gNB can share the COT initiated by the UE in an FFP. As in the case that UE shares the COT initiated by gNB in a FFP，gNB can determine whether a UE initiated COT by detecting the UL transmission from the beginning of the FFP associated to the UE. E.g., gNB can detect the possible CG UL transmission according to the configuration from the beginning of the FFP or detect the DG UL transmission according to the scheduling from the beginning of the FFP.  The detection of any UL transmission indicates that the UE has initiated a COT. No additional indication is needed to indicate that UE has initiated a COT in an FFP. The gNB can then share the COT of the UE regardless of the gap between the UL transmission and the DL transmission. If the gap is larger than 16us, an additional CCA should be made. 
In Rel-16, since only gNB is allowed to initiate COT, any DL signal within the FFP can indicate that gNB has initiated a COT, no matter the DL signal is sent from the beginning of the FFP or in the later part of the FFP. E.g., gNB schedules UE1 at the beginning of FFP associated to gNB, UE1 receives DL signals and knows that gNB has initiated the COT. After DL transmission to UE1, gNB may schedule UE2 or transmit group common (GC) or broadcast signals. Although the (GC-) PDCCH or PDSCH or broadcast signals received by UE2 are not from the beginning of the FFP, UE2 can still assume that gNB has initiated a COT. Therefore, UE2 can share the gNB-initiated COT. However, in Rel-17, UE2 cannot make such assumption if it receives GC-PDCCH or broadcast signals that are not from the beginning of the FFP associated to gNB, they may be sent from the COT that the gNB shares from another UE, e.g., UE3 as shown in Figure 2. Therefore, to ensure that DL signal detection is still valid to indicating the COT is initiated by gNB, , gNB should send GC-DCI or broadcast signals as the COT sharing indication.
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Figure 2 COT sharing detection
Besides, the indication can be done in an opposite way. The UE assumes that any detected DL signals indicate a COT initiated by gNB, unless an explicit COT sharing indication indicates that the UE is not allowed to share the COT initiated by gNB. The UEs received this indication will not share the COT. The COT sharing or non-sharing indication can be a dedicated field in DCI, e.g., remaining COT indication. If gNB indicates zero remaining COT, it means that gNB has not initiated a COT, no more remaining COT is available. 
In summary, for gNB-to-UE COT sharing, UE can differentiate between gNB initiating the COT and gNB sharing other UE’s COT by following options:

· Option 1: UE detects group-common or broadcast signalling from the beginning of the FFP associated to gNB.

· Option 2: gNB indicates the remaining COT information signalling.

Proposal 4: gNB can detect either configured or scheduled transmissions from the beginning of the FFP to determine if the UE has initiated a COT.

Proposal 5: For gNB-to-UE COT sharing, the following options can be further considered:

· Option 1: UE detects group-common or broadcast signalling from the beginning of the FFP configured for gNB.
· Option 2: gNB indicates the remaining COT information signalling.

1.5. PRACH

To be systematically consistent, the IDLE mode UE should also be able to operate as a COT-initiating device based on semi-static channel access. Otherwise, to support UE initiated-COT used for random access, e.g. PRACH, Msg.3 transmission, UE needs to implement additional LBT scheme e.g. LBE mode, which increase UE complexity unnecessarily for such unlicensed controlled environment. To support IDLE mode UE as COT-initiating device using semi-static channel access scheme, the UE should obtain FFP parameters from SIB-1. In this case, only the ROs that align with the start boundary of the FFP can be used for PRACH transmission. To allow more transmission opportunities for PRACH, it is better to let the UE make the decision. If the FFP associated with gNB is known, and the ROs are within the COT of the gNB, UE shares the gNB initiated COT. If the ROs are outside the COT of the gNB, UE initiates the COT for PRACH transmission.
Proposal 6: UE-initiated COT should be supported for IDLE mode UE.
3. Harmonizing UL CG enhancements in NR-U and URLLC
Following agreements were achieved for harmonization of UL Configured Grant (CG) in the RAN1#103-e meeting:

	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.


In addition, it is noticed that RAN2#112-e meeting also made some agreements for CG operation in unlicensed band for URLLC

	Agreements:

From RAN2 perspective

3
When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.

4
When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.

5
As a baseline, HARQ processes sharing between multiple CGs are allowed when cg-RetransmissionTimer is configured as in Rel-16 NR-U.

6
HARQ processes sharing between multiple CGs are not allowed when cg-RetransmissionTimer is not configured.


From above, it can be seen that RAN2 have indicated their preference that by using the cg-RetransmissionTimer RRC parameter, CG-UCI based procedure is enabled or disabled for CG operation in unlicensed band. In RAN1, there are different views and options on whether and how to separate the “CG-UCI based procedures” and “CG-DFI based procedures”. 

Firstly, we would like to understand better the necessity and benefits for separating the “CG-UCI based procedures” and “CG-DFI based procedures”. The CG-UCI based procedures include the NDI/HARQ ID/RV selection by the UE, the main motivation for this flexibility at the UE side is to give higher priority for a re-transmission compared to a new transmission as agreed in Rel-16 NR-U for a given CG resource when UE performs automatous retransmission [2, 38.321], so that gNB can know this CG resource is used by a re-transmission rather than a new transmission. In Rel-16 NR-U, UE automatous retransmission is triggered when CG-Retransmission timer is expired but CG-DFI/UL grant is not received by the UE and CG-DFI indicating NACK or and UE automatous retransmission is performed by CG-UCI, informing gNB of the NDI/HARQ ID/RV. Therefore, UE automatous retransmission requires to support CG-Retransmission timer, CG-UCI and CG-DFI. It is straightforward to use the RRC parameter CG-Retransmission timer to enable/disable both “CG-UCI based procedures” and “CG-DFI based procedures”. It was pointed out that one benefit to have separate CG-DFI procedure is that CG-DFI indicating ACK can be used to support the early termination. As noticed in [3, 38.214] the application time to terminate the repetition is at least N2 symbols between the end of PDCCH of symbol i and the start of the PUSCH transmission in symbol j. The early termination may be beneficial for coverage enhancement when large number of repetition is indicated/configured. However, for URLLC traffic, the feasibility and necessity of the early termination in reality is questionable. We believe the main motivation for the CG-DFI is to support UE automatous re-transmission, it does not make sense to support separate the CG-DFI procedure only for early termination of the repetitions for URLLC type of service. Separating CG-UCI based procedures and CG-DFI based procedures will make the features less useful and complex.
Based on above analysis and taking into account RAN2’s agreements, our preference is option 1. 

Proposal 7: Support option 1 as the framework for harmonization of UL Configured Grant (CG).

· 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.

In the following, we provide our views on the necessary enhancements for CG using Rel-16 URLLC designed features for operation in unlicensed band and the necessary enhancements for CG using Rel-16 NR-U designed features to support URLLC requirements in terms of latency and reliability.

It was agreed in the RAN1#102-e meeting that 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. In Rel-16 NR-U, although the cg-RetransmissionTimer is configured under ConfiguredGrantConfig, implying each CG configuration can have separate values for cg-RetransmissionTimer, the field is mandated to be configured for operation with shared spectrum channel access together with harq-ProcID-Offset. Therefore, for Rel-16 CG operation in unlicensed band, the configuration of cg-RetransmissionTimeri is actually per cell. In Rel-17, given the configuration of cg-RetransmissionTimer becomes optional, it is not clear that when multiple CG configurations are configured for a serving cell, whether the configuration (i.e., presence or absence) for cg-RetransmissionTimer is per CC or per configured grant. Per CG configuration of cg-RetransmissionTimer provides more flexibility. However, the benefits are not clear by allowing one CG using NR-U scheme and the other CG using URLLC mechanism on the same carrier. Rather, it may complicate some configurations and/or procedures: HARQ ID conflicts, CG retransmission etc.

Proposal 8: Clarify the configuration of cg-RetransmissionTimer is per CG or per cell when multiple CGs are configured for an unlicensed carrier. 

For operation of CG using NR-U feature to support URLLC traffic, following modifications/enhancements should be discussed:

· Adding the field of phy-PriorityIndex per configuration
· Clarify that the field of pusch-RepTypeIndicator is not configured when cg-RetransmissionTimer is configured for Type 1 CG.

· Enhancement on the field of “cg-UCI-Multiplexing”  
· Enhancement on the field of “startingFromRV0”
For phy-PriorityIndex, it is introduced in Rel-16 URLLC. It is clear that the parameter is necessary to distinguish the CG is for high priority or low priority traffic and useful for intra-UE prioritization and multiplexing.

For pusch-RepTypeIndicator, it is introduced in Rel-16 URLLC and used for Type 1CG, indicating the PUSCH repetition is PUSCH repetition type A or PUSCH repetition type B. This field is not needed since it is more straightforward to re-use the cg-nrofPUSCH-InSlot and cg-nrofSlots for CG PUSCH repetitions in unlicensed band. 

Proposal 9: 
· Support configuration of phy-PriorityIndex field for CG operation in unlicensed band.

· The field of pusch-RepTypeIndicator is NOT configured for operation with shared spectrum channel access for Type 1 CG.
For cg-UCI-Multiplexing, it is introduced in Rel-16 NR-U. When the field is configured, it supports the CG-UCI and HARQ-ACK are jointly encoded and multiplexed in CG-PUSCH in the case the PUCCH overlaps with CG-PUSCH within a PUCCH group. When the field is not configured, in the case of PUCCH overlapping with CG-PUSCH within a PUCCH group, and if the PUCCH carries HARQ-ACK feedback, configured grant PUSCH is skipped. However, in Rel-16 URLLC, for the case of PUCCH with HARQ-ACK colliding with CG-PUSCH, which UL transmission i.e., CG-PUSCH or the PUCCH carrying HARQ-ACK is dropped or the UCI is multiplex on CG-PUSCH depends on the priority for the CG-PUSCH and PUCCH. If CG-PUSCH has higher priority than the PUCCH, CG-PUSCH will not be skipped, and the PUCCH is dropped. If CG-PUSCH has the same priority of PUCCH, then the UCI can be multiplexed on the CG-PUSCH. Only when the CG-PUSCH has lower priority than the PUCCH, the CG-PUSCH will be skipped.

In Rel-16, for the UCI and PUSCH with different prioritizes, the multiplexing is not supported. In Rel-17, the multiplexing for high priority HARQ-ACK on low priority PUSCH or low priority HARQ-ACK on high priority PUSCH will be supported based on following agreements made in RAN1#102 [4].

	Agreements:
Support multiplexing for following scenarios in R17:
· Multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only).
· Multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only)
· Multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
· Multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.


Therefore, some enhancements on the parameter is necessary to take into account the priorities between CG-PUSCH and PUCCH, Rel-16 supported prioritization only rule and/or Rel-17 multiplexing rule that will be supported. One simple enhancement is that the parameter and associated mechanism is only applicable for the PUCCH and CG-PUSCH with the same priority; for the PUCCH and CG-PUSCH with different priorities, Rel-16 rule is used.  

Proposal 10: It is necessary to enhance the cg-UCI-Multiplexing field to support CG using NR-U like mechanism for URLLC traffic by taking into account intra-UE prioritization/multiplexing.  

For field of startingFromRV0, it was introduced in Rel-16 URLLC. If it is set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a TB starts at the occasion associated with the RV=0. This field can be used to control the tradeoff between reliability (e.g. initial transmission can only start at the first transmission occasion of the K repetitions) and latency (e.g. allow more transmission opportunities for the initial transmission so that it can start at the occasion associated with the RV=0). For Rel-16 NR-U, the RV for CG PUSCH is determined by UE-self. Therefore, it is possible the transmission(s) may not include any RV equaling to 0. For CG using NR-U mechanism to support URLLC traffic, some enhancement is necessary to ensure the reliability of CG PUSCH. For example, the parameter can be reused to control whether the RV for initial CG-PUSCH determined by the UE should be 0. 
Proposal 11: To ensure the URLLC reliability for CG PUSCH using NR-U mechanism, startingFromRV0 can be used to control whether the RV for initial CG-PUSCH determined by the UE should be 0.
4. Conclusion

In this contribution, we discussed potential enhancements to channel access mechanism for URLLC/IIoT in unlicensed spectrum. The following proposals are given:
Proposal 1: The FFP period of the UE-initiated COT should be configured without referring to the FFP period of gNB-initiated COT.
Observation 1: Predetermined rules should be used for UE to determine whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT.
Proposal 2: UE assumes that the configured UL transmissions corresponds to UE-initiated COT if it is aligned with the UE FFP boundary.
Proposal 3: PUSCH segmentation should take into account the idle period of a FFP.
Proposal 4: gNB can detect either configured or scheduled transmissions from the beginning of the FFP to determine if the UE has initiated a COT.
Proposal 5: For gNB-to-UE COT sharing, the following options can be further considered:
· Option 1: UE detects group-common or broadcast signalling from the beginning of the FFP configured for gNB.
· Option 2: gNB indicates the remaining COT information signalling.

Proposal 6: UE-initiated COT should be supported for IDLE mode UE.
Proposal 7: Support option 1 as the framework for harmonization of UL Configured Grant (CG).
Proposal 8: Clarify the configuration of cg-RetransmissionTimer is per CG or per cell when multiple CGs are configured for an unlicensed carrier.
Proposal 9:
· Support configuration of phy-PriorityIndex field for CG operation in unlicensed band.

· The field of pusch-RepTypeIndicator is NOT configured for operation with shared spectrum channel access for Type 1 CG.
Proposal 10: It is necessary to enhance the cg-UCI-Multiplexing field to support CG using NR-U like mechanism for URLLC traffic by taking into account intra-UE prioritization/multiplexing.
Proposal 11: To ensure the URLLC reliability for CG PUSCH using NR-U mechanism, startingFromRV0 can be used to control whether the RV for initial CG-PUSCH determined by the UE should be 0.
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