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

In this contribution, we provide our views on enhancements for unlicensed band URLLC/IIoT.
2 Discussion
[bookmark: _Hlk861261]Offset for UE-initiated FFP
The starting position of a UE-FFP can be determined based on the configured periodicity and offset value. It was agreed the offset value has a symbol level granularity.
TA and CP extension, if any, may affect the starting position of an UL transmission which are used to initiate a UE-FFP. If TA or CP extension are different for the UL transmission used for initiating different UE-FFPs, the time differences between the starting positions of different UE-FFPs may vary, which breaks the periodic frame structure.
[bookmark: _Hlk79157689]RAN1 needs to discuss whether different starting positions caused by different TA or CP extension for different UE-FFPs violates the regulation that the fixed frame period shall not be changed more than once every 200 ms.
Proposal 1: RAN1 to discuss whether different starting positions caused by different TA or CP extension for different UE-FFPs violates the regulation that the fixed frame period shall not be changed more than once every 200 ms.

Cross-FFP scheduling
[bookmark: _Hlk79177306]It was agreed that the gNB can schedule UL transmission in a later gNB-FFP that is different from the gNB-FFP that carries the scheduling DCI and the UL transmission can occur only if the corresponding channel access requirements are met. To transmit the UL transmission in the later gNB-FFP, the UE needs to first detect DL transmission in the later gNB-FFP before performing the UL transmission. If gNB fails to initiate the gNB-FFP or if UE does not detect DL transmission, UE does not perform the UL transmission.
To provide more opportunities to transmit the scheduled UL transmission, UE should be allowed to perform the UL transmission even when UE does not detect DL transmission for the following cases.
In a case where the start of the UL transmission is aligned with a UE-FFP and the end of UL transmission is before the idle period of the UE-FFP, the UL transmission should still be enabled even when UE does not detect DL transmission.
In a case where the start of the UL transmission is following a CG PUSCH with starting symbol aligned with a UE-FFP and the end of the UL transmission is before the idle period of the UE-FFP, and the CG PUSCH has been used to initiate the UE-FFP, the UL transmission should still be enabled even when UE does not detect DL transmission.
Proposal 2: When gNB schedules UL transmission in a later gNB-FFP that is different from the gNB-FFP that carries the scheduling DCI, if the start of the UL transmission is aligned with a UE-FFP and the end of the UL transmission is before the idle period of the UE-FFP, the UL transmission can be performed based on the UE-FFP if DL transmission is not detected in the later gNB-FFP.
Proposal 3: When gNB schedules UL transmission in a later gNB-FFP that is different from the gNB-FFP that carries the scheduling DCI, if the start of the UL transmission is following a CG PUSCH that has been used to initiate a UE-FFP and the end of the UL transmission is before the idle period of the UE-FFP, the UL transmission can be performed based on the UE-FFP if DL transmission is not detected in the later gNB-FFP.

PUSCH repetition type B
If PUSCH repetition type B is allowed to transmit across more than one FFP, segmentation can be performed to reduce the number of symbols that are dropped as a result of overlapping with the idle period of a FFP. If UE can initiate a UE-FFP with an actual repetition of PUSCH repetition type B, PUSCH repetition type B can be segmented around the idle period of the previous UE-FFP. On the other hand, if PUSCH repetition type B is segmented around the idle period of a gNB-FFP, the actual repetitions in the front of the next gNB-FFP may be dropped before DL transmission is detected. The number of symbols that are dropped may be larger for the latter case. As such, it should be supported that UE can initiate a UE-FFP with an actual repetition with starting symbol aligned with the UE-FFP.
Proposal 4: PUSCH repetition type B can be segmented around the idle period of a UE-FFP, and UE can initiate the next UE-FFP with an actual repetition.


3 Conclusions
In this contribution, we discussed the issues regarding enhancements for unlicensed band URLLC/IIoT. Based on the discussion in section 2, we have proposal as follows.
Proposal 1	RAN1 to discuss whether different starting positions caused by different TA or CP extension for different UE-FFPs violates the regulation that the fixed frame period shall not be changed more than once every 200 ms.
Proposal 2	When gNB schedules UL transmission in a later gNB-FFP that is different from the gNB-FFP that carries the scheduling DCI, if the start of the UL transmission is aligned with a UE-FFP and the end of the UL transmission is before the idle period of the UE-FFP, the UL transmission can be performed based on the UE-FFP if DL transmission is not detected in the later gNB-FFP.
Proposal 3	When gNB schedules UL transmission in a later gNB-FFP that is different from the gNB-FFP that carries the scheduling DCI, if the start of the UL transmission is following a CG PUSCH that has been used to initiate a UE-FFP and the end of the UL transmission is before the idle period of the UE-FFP, the UL transmission can be performed based on the UE-FFP if DL transmission is not detected in the later gNB-FFP.
Proposal 4	PUSCH repetition type B can be segmented around the idle period of a UE-FFP, and UE can initiate the next UE-FFP with an actual repetition.
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