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[bookmark: _Ref521334010]Introduction
[bookmark: OLE_LINK1]At the RAN1#104b-e meeting, several issues on UCI enhancement were discussed and the following agreements and conclusion were reached [1]. 
	Agreement
Text proposal for TS38.213 is endorsed in R1-2104077 (TS38.213, Rel-16, CR#0223, Cat. F)
Agreement
Text proposal for TS38.213 is endorsed in R1-2104078 (TS38.213, Rel-16, CR#0224, Cat. F)
Agreement
Text proposal for TS38.213 is endorsed in R1-2104079 (TS38.213, Rel-16, CR#0225, Cat. F)
Conclusion
If a UE receives a RAR UL grant, and the corresponding PUSCH transmission overlaps with a transmission of a PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.


In this contribution, we discuss the remaining issues for PUCCH transmission.
Discussion
Conflict between the first PUCCH repetition and semi-static configuration
In RAN1#104-e and RAN1#104b-e meetings, the issue of conflict between the first PUCCH repetition and semi-static DL symbol(s) or SSB symbols was discussed. During the discussion, the following draft conclusion was proposed but not agreed at the end of the meeting [2]. 
	Potential conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with  SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.


The conclusion was not approved due to some question on clarification for R15 behavior. In our understanding, there may be different understandings/implementations for Rel-15. To avoid the same discussion later on, a clarification can be added for Rel-15.
Proposal 1: It is clarified that, according to the running R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There may be different understandings/implementations for Rel-15 if the first PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
Correction for sub-slot based PUCCH
In Rel-16, sub-slot based transmission was agreed for UCI on PUCCH. However, not all the slots in section 9 can be replaced by sub-slot when a UE is provided subslotLength-ForPUCCH. The following TP was discussed in last meeting and the intention was agreed by companies.
	---------------------------------Start of Text Proposal on TS 38.213 v16.4.0-----------------------
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 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, 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 on TS 38.213 v16.4.0-----------------------



A different TP as below was also proposed to reflect the same meaning. 
	In the remaining of this Clause, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.



Our understanding of what we are trying to modify is that slot is replaced by sub-slot if sub-slot is configured. The first TP excludes the cases when slot should not be replaced by sub-slot even if sub-slot is configured. For the PUCCH resource when sub-slot is configured, we already have the following text to define how to determine the PUCCH resource in time. We do not think the second TP could address the issue.
“If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331].
Proposal 2: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164]9	UE procedure for reporting control information
<Unchanged text omitted>
In the remaining of this Clause except for section 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Clarification on reference point of sub-slot based PUCCH resource
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In last meeting, an issue for reference point of sub-slot based HARQ-ACK PUCCH resource was discussed [3]. If HARQ-ACK information bits are multiplexed in a PUCCH resource in multi-CSI-PUCCH-ResourceList, the specification below is also applied to the PUCCH in multi-CSI-PUCCH-ResourceList. However, the specification intended to cover PUCCH resources configured for HARQ-ACK feedback only, but currently it also cover a PUCCH resource configured for CSI when HARQ-ACK is multiplexed in a PUCCH resource in multi-CSI-PUCCH-ResourceList or pucch-CSI-ResourceList. In addition, it also covers a PUCCH resource configured for SR when 1/2-bits HARQ-ACK is multiplexed in a PUCCH resource in SchedulingRequestResourceConfig.
	From TS 38.213 Section 9:
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with  symbols [4, TS 38.211]. 



To guarantee that only PUCCH resources configured for HARQ-ACK reference sub-slot boundary, the cases that HARQ-ACK is multiplexed on a PUCCH resource in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig should be excluded in the specification. Regarding a PUCCH resource with a same PUCCH-ResourceId is configured for both CSI/SR and HARQ-ACK, we think a PUCCH resource configuration can be interpreted differently according to where the resource is used, but to make it clear, we agree the latest TP given by moderator at the end of last meeting considering how the PUCCH resource is provided.
Proposal 3: Adopt the following TP for section 9.2.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588][bookmark: _Toc26719413][bookmark: _Toc29894848][bookmark: _Toc29899147][bookmark: _Toc29899565][bookmark: _Toc29917302][bookmark: _Toc36498176][bookmark: _Toc45699202][bookmark: _Toc66974080]9.2.1	PUCCH Resource Sets
<Unchanged text omitted>
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config except when the PUCCH resource is provided by pucch-ResourceId in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with  symbols [4, TS 38.211]. 
<Unchanged text omitted>
----------------------------------------------------- End of text proposal ------------------------------------------------------

Editorial correction for Scell activation and deactivation
There is a typo error in the formula in section 4.3 of TS38.213, in which the multiplication sign is written as a subscript point. A correction is needed as below.
Proposal 4: Adopt the following TP for section 4.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc66974041]4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions each consisting of  symbols as defined in [4, TS 38.211], when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending 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  where slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for 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 as defined in [4, TS 38.211].
With reference to slots for PUCCH transmissions each consisting of  symbols as defined in [4, TS 38.211], if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending 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.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we discuss the remaining issues for PUCCH transmission and give the following proposals:
Proposal 1: It is clarified that, according to the running R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There may be different understandings/implementations for Rel-15 if the first PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.

Proposal 2: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
<Unchanged text omitted>
In the remaining of this Clause except for section 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------

Proposal 3: Adopt the following TP for section 9.2.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1	PUCCH Resource Sets
<Unchanged text omitted>
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config except when the PUCCH resource is provided by pucch-ResourceId in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with  symbols [4, TS 38.211]. 
<Unchanged text omitted>
----------------------------------------------------- End of text proposal ------------------------------------------------------

Proposal 4: Adopt the following TP for section 4.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions each consisting of  symbols as defined in [4, TS 38.211], when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending 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  where slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for 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 as defined in [4, TS 38.211].
With reference to slots for PUCCH transmissions each consisting of  symbols as defined in [4, TS 38.211], if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending 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.
----------------------------------------------------- End of text proposal ------------------------------------------------------
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