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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In the previous e-meetings, significant progress was achieved regarding UCI enhancements for URLLC. In this contribution, we share our views on remaining issues for UCI enhancements for URLLC.
[bookmark: OLE_LINK12]Discussion
[bookmark: _Hlk53075462][bookmark: _Hlk46830465]Ambiguous timing for MAC-CE command
Based on the email discussion in the previous meetings, there is one remaining issue on ambiguous timing for SCell activation or deactivation. According to the current specification, when a UE receives in a PDSCH an activation/deactivation command for a secondary cell ending in slot n, the UE applies a number of actions corresponding to SCell activation/deactivation in slot n+k, where k =[image: ], where k1 is indicated by PDSCH-to-HARQ_feedback timing indicator field in the scheduling DCI, and[image: ] is a number of slots per subframe. Here, it is notable that the indication provided by the PDSCH-to-HARQ_feedback timing indicator field is in the unit of slot.
In Rel-16, sub-slot based HARQ-ACK feedback is introduced, the indication of k1 provided by PDSCH-to-HARQ_feedback timing indicator field can be either in unit of slot or in unit of sub-slot. Then, the description of current specification would be questionable if the indication of k1 is in the unit of sub-slot.
In addition, the current specification for sub-slot PUCCH was captured in TS 38.213 section 9. For the timing of applying spatial setting for a PUCCH transmission defined in section 9.2.2, it is unclear whether slot is replaced by sub-slot based on the current specification quoted in the following [1]. 

	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc52208352]9	UE procedure for reporting control information
…
In the remaining of this Clause, if a UE is provided subslotLengthForPUCCH-r16, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH-r16.
…
[bookmark: _Toc12021477][bookmark: _Toc20311589][bookmark: _Toc26719414][bookmark: _Toc29894849][bookmark: _Toc29899148][bookmark: _Toc29899566][bookmark: _Toc29917303][bookmark: _Toc36498177][bookmark: _Toc45699203][bookmark: _Toc52208365]9.2.2	PUCCH Formats for UCI transmission
…
A spatial setting for a PUCCH transmission is provided by PUCCH-SpatialRelationInfo if the UE is configured with a single value for pucch-SpatialRelationInfoId; otherwise, if the UE is provided multiple values for PUCCH-SpatialRelationInfo, the UE determines a spatial setting for the PUCCH transmission as described in [11, TS 38.321]. The UE applies corresponding actions in [11, TS 38.321] and a corresponding setting for a spatial domain filter to transmit PUCCH in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information with ACK value corresponding to a PDSCH reception providing the PUCCH-SpatialRelationInfo and [image: ] is the SCS configuration for the PUCCH
…


In our view, there are multiple places to define the effective time of MAC-CE in specification, such as TS 38.213 and TS 38.214, in order to ensure that the effective time of MAC-CE is consistent under different situations, slot should be used for spatial setting and SCell activation/deactivation.
[bookmark: _Ref53396323]Proposal 1: Slot should be used when defining the effective time of MAC-CE when a UE is provided subslotLength-ForPUCCH.
[bookmark: _Ref53406201]Proposal 2: Adopt the following text proposal for timing for SCell activation/deactivation in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc52208325]4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending and would transmit a PUCCH with corresponding HARQ-ACK in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is  [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
With reference to slots for PUCCH transmissions, iIf a UE receives a deactivation command [11, TS 38.321] for a secondary cell and would transmit a PUCCH with corresponding HARQ-ACKending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
Text proposal for correction for timing of applying spatial setting for a PUCCH transmission is provided in the following section 2.2.
Corrections for sub-slot PUCCH
In the current specification, for sub-slot PUCCH, it is captured that in the remaining of this Clause, if a UE is provided subslotLengthForPUCCH-r16, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH-r16.
However, not all the slots in section 9 should be replaced by sub-slot when a UE is provided subslotLength-ForPUCCH. The following aspects should be considered:
· For the timing of applying spatial setting for a PUCCH transmission defined in section 9.2.2 as mentioned as above, slot should be used.
· For SR reporting in section 9.2.4, slot should not be replaced by sub-slot since slot is used as the unit for SR periodicity and offset determination;
· For handling multiple PUCCH resources in a slot to transmit CSI reports in the beginning of section 9.2.5, here, slot should not be replaced by sub-slot since sub-slot based PUCCH was introduced for HARQ-ACK and there is no enhancement for CSI report.
· For PUCCH repetition in section 9.2.6, slot should not be replaced by sub-slot according to the conclusion of not supporting sub-slot based PUCCH repetition in Rel-16 in the last meeting
[bookmark: _Ref53406608]Proposal 3: Adopt the following text proposal for sub-slot based PUCCH transmission in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause except for section 9.2.2, 9.2.4, 9.2.5 for multiple PUCCH resources in a slot to transmit CSI reports and 9.2.6, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we discuss the remaining issues about enhancements to UCI, and the following proposals are made.
Proposal 1: Slot should be used when defining the effective time of MAC-CE when a UE is provided subslotLength-ForPUCCH.
Proposal 2: Adopt the following text proposal for timing for SCell activation/deactivation in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending and would transmit a PUCCH with corresponding HARQ-ACK in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is  [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
With reference to slots for PUCCH transmissions, iIf a UE receives a deactivation command [11, TS 38.321] for a secondary cell and would transmit a PUCCH with corresponding HARQ-ACKending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 3: Adopt the following text proposal for sub-slot based PUCCH transmission in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause except for section 9.2.2, 9.2.4, 9.2.5 for multiple PUCCH resources in a slot to transmit CSI reports and 9.2.6, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
[bookmark: _Ref16527757][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref473620807]References
[bookmark: _Ref32338940]TS 38.213, Physical layer procedures for control, v16.3.0, September 2020
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