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1 Introduction
In RAN1 #104-e, enhancements for unlicensed band URLLC/IIoT were discussed and the following agreements were made [1].
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.
In this contribution, we provide our views on UE feedback enhancements for HARQ-ACK.
2 Discussion
[bookmark: _Hlk861261]Periodicity and offset for UE-initiated FFP
It was agreed that periodicity for UE-initiated FFP is chosen from the following set of values in ms: {1, 2, 2.5, 4, 5,10}, and other values are still FFS. Since the main use case for UE-initiated FFP is for transmission of configured UL transmission such as configured grant, it is beneficial that other periodicities that match the periodicities of configured grant are also supported.
On the other hand, offset of FFP for UE-initiated COT is the starting point of first UE FFP relative to the radio frame X boundary, and X may be 0 or even radio frame. Whether X is 0 or even radio frame should depend on the perioricities of FFP. In other words, if 20 ms can be devided by the periodicities of UE-initiated FFP, X can be defined as even radio frame. Otherwise, X should be defined as a fixed radio frame to align the FFPs determined by UE and gNB.
Observation 1: Definition of offset of UE-initiated FFP depends on the periodicities of UE-initiated FFP.
Since TA and CP extension, if any, may affect the starting position of an UL transmission which are used to initiate a UE FFP, it needs to be clarified that whether TA and CP extension, if any, are considered as part of the definition of offset of FFP for UE-initiated COT, and whether it is under the restriction that it shall not be changed for at least 200ms.
Proposal 1: Clarify TA and CP extension, if any, are considered as part of the definition of offset of FFP for UE-initiated COT.

COT-initiator determination
For a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, there are two alternatives (Alt-a and Alt-b) to determine whether it is based on UE-initiated COT or sharing a gNB-initiated COT. Alt-a is preferable since it provides gNB more control on the COT-initiator of next FFPs. In other words, if gNB wants to initate the next FFP, it can configure the UL transmission to end before the idle period of the previous FFP. On the other hand, when Alt-b is used, if gNB wants to initiate the next FFP, it needs to configure the FFP initiated by UE to end before the start of the next FFP initiated by gNB. Alternatively, a RRC configuratioin is needed to forbid UE from transmitting in the idle period of the previous FFP if gNB wants to initiate the next FFP.
Proposal 2: For a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, 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 has 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.
For a scheduled UL transmission, there are two alternatives (Alt-a and Alt-b) to determine whether it is based on UE-initiated COT or sharing a gNB-initiated COT. For Alt-a, it is based on the content in the scheduling DCI. For Alt-b, it is based on the same rule for a configured UL transmission. In our view, Alt-a is preferable since gNB can control whether the scheduled transmission should be based on UE-initiated COT or sharing a gNB-initiated COT. For example, if a scheduled transmission aligned with a UE FFP boundary and ends before the idle period of that UE FFP, gNB can indicate UE to initiate the UE FFP when gNB does not intend to initiate a FFP that starts after the start of the UE FFP or when gNB does not intend to initiate a FFP that starts before the start of the UE FFP (if cross-FFP scheduling is supported). For the FFS point, we think cross-FFP scheduling should be supported to avoid additional delay for gNB to wait until the next FFP when data arrives in a late part of the previous FFP. Whether and how UE determines if gNB succesfully initiated the next FFP should be FFS.
Proposal 3: For a scheduled UL transmission, whether the scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT is determined based on the content in the scheduling DCI.
Proposal 4: It is supported that gNB transmits a UL grant in a gNB’s FFP period to schedule an UL transmission in the next gNB’s FFP period. FFS whether and how UE determines if gNB succesfully initiated the next FFP.

Additional constraints on transmission during idle periods
The following FL proposal regarding additional constraints on transmission during idle periods was proposed by FL, but it was not agreed in the end.
· In semi-static channel access mode, decide among the following alternatives:
· Alt-1: The UE is not allowed to transmit during the idle period of any FFP associated with the serving gNB 
· Alt-2: As an initiating device, the UE is allowed to transmit during the idle period of any FFP associated with the serving gNB
· Note: In case Alt.2 is supported, it should be captured as conclusion due to previous agreement. 
· Alt-3: A UE as an initiating device, “by default”, is not allowed to transmit during the idle period of any FFP associated with the serving gNB.
· The UE transmission during the idle period of any FFP associated with the serving gNB can be enabled by RRC.
· Note: In case of no agreement on selection of one of the alternatives above, it should be captured as conclusion that Alt-2 is supported due to previous agreement. 

In our understanding, when a UE is acting as an initiating device, there is no restriction on UE transmission except the UE is not allowed to transmit in the idle periods of UE-initiated FFP. Therefore, Alt-2 or Alt-3 should be adopted. The intention of Alt-3 is to allow gNB to initiate a FFP during an UE-initiated FFP. However, the effect of using RRC to configure whether UE is allowed to transmit in idle periods of gNB-initiated FFP is already achievable by properly configuring slot formats. Unless a more dynamic way is introduced, Alt-3 provides no obvious gain over Alt-2.
Proposal 5: As an initiating device, the UE is allowed to transmit during the idle period of any FFP associated with the serving gNB.
It was agreed that UE is not allowed to transmit during the idle period of any FFP associated with the UE in which the UE initates a COT. It is unclear if UE is allowed to transmit based on gNB-initiated COT during idle period of a UE FFP if UE initiates the next UE FFP. From coexistence point of view, if UE acts as an initiating device, it should not be allowed to transmit based on gNB-initiated COT during the idle period of a UE FFP if UE initiates the next UE FFP.
Proposal 6: gNB should ensure UE does not transmit based on gNB-initiated COT during the of a UE FFP if UE initiates the next UE FFP.

Harmonizing UL configured-grant enhancements in NR-U and Rel-16 URLLC
The following agreement was made in RAN1 #103-e.
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. 
On the other hand, it was agreed in RAN2 #112-e that when cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection. In other words, CG-UCI based procedures should be enabled when cg-RetransmissionTimer is configured. Except option 1, other options are not aligned with the RAN2 agreement. 
Proposal 7: 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.

PUSCH repetition type B
It was agreed that PUSCH repetition Type B is supported for unlicensed band operation when using NR IIoT Rel-16 based CG. Aspects related to FBE operation should be considered for enhancement of PUSCH repetition type B. For example, whether it is allowed to configure PUSCH repetition type B to be transmitted across more than one FFP. If it is allowed, how to handle nominal repetition and actual repetition in the idle period of a FFP. For example, whether a nominal repetition should be segemented around the idle period of a FFP.
Proposal 8: FFS whether it is allowed to configure PUSCH repetition type B to be transmitted across more than one FFP. If it is allowed, FFS how to handle nominal repetition and actual repetition in the idle period of a FFP.

3 Conclusions
In this contribution, we discussed the issues regarding UE feedback enhancements for HARQ-ACK. Based on the discussion in section 2, we have observations and proposal as follows.
[bookmark: _Toc4685928]Observation 1	Definition of offset of UE-initiated FFP depends on the periodicities of UE-initiated FFP.
Proposal 1	Clarify TA and CP extension, if any, are considered as part of the definition of offset of FFP for UE-initiated COT.
Proposal 2	For a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, 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.
Proposal 3	For a scheduled UL transmission, whether the scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT is determined based on the content in the scheduling DCI.
Proposal 4	It is supported that gNB transmits a UL grant in a gNB’s FFP period to schedule an UL transmission in the next gNB’s FFP period. FFS whether and how UE determines if gNB succesfully initiated the next FFP.
Proposal 5	As an initiating device, the UE is allowed to transmit during the idle period of any FFP associated with the serving gNB.
Proposal 6	gNB should ensure UE does not transmit based on gNB-initiated COT during the of a UE FFP if UE initiates the next UE FFP.
Proposal 7	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.
Proposal 8	FFS whether it is allowed to configure PUSCH repetition type B to be transmitted across more than one FFP. If it is allowed, FFS how to handle nominal repetition and actual repetition in the idle period of a FFP.
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