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[bookmark: _Ref521334010]Introduction
[bookmark: OLE_LINK1]At the RAN1#104-e meeting, the following issues on URLLC UCI enhancement were discussed and text proposals for issue 1 and 2 were endorsed while no agreements on issue 3 and 5 were made [1]. 
· Issue 1: Timing for secondary cell activation / deactivation
· Issue 2: Limitation on the number of PUCCHs carrying HARQ-ACK in a slot/subslot
· Issue 3: Conflict between the first PUCCH repetition and semi-static configuration
· Issue 5: Correction for sub-slot based PUCCH

Agreement
The text proposal for 38.213 is endorsed in R1-2002104 (TS38.213, Rel-16, CR#0197, Cat. F).
Agreement
The text proposal for 38.213 is endorsed in R1-2002105 (TS38.213, Rel-16, CR#0198, Cat. F).

In this contribution, we discuss the remaining issues for UL control enhancements for URLLC.
Discussion
Conflict between the first PUCCH repetition and semi-static configuration
In RAN1#104-e, the issue of conflict between the first PUCCH repetition and semi-static DL symbol(s) or SSB symbols was discussed. During the discussion, companies have different understandings on the intended UE behavior. The following 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 for RRC configured UCI transmission) is postponed to the next available UL slot if the PUCCH repetition collides with DL symbol(s) (including semi-static DL symbol(s)) or SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.


More companies think that the PUCCH repetitions are deferred to be started from the next available UL slot if the first PUCCH repetition collides with semi-static DL symbol(s) or SSB symbols, and this understanding was agreeable before the end of the meeting. The only divergence is whether the PUCCH deferring of the first repetition is also applied to a dynamic PUCCH transmission. In our understanding, gNB should not schedule a dynamic transmission with first repetition conflict with semi-static DL symbols or SSB symbols, but in order to have a unified UE behavior for both configured and dynamic PUCCH transmission, we agree to delete ’for RRC configured UCI transmission’ in the potential conclusion.
Proposal 1: 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.
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. But in our understanding, slot should be replaced by sub-slot for UCI multiplexing in clause 9.2.5 not only for HARQ-ACK transmission, but also for other UCI and PUSCH transmissions. It seems the TP below cannot cover this case. Hence, it is proposed to adopt the TP above.
	In the remaining of this Clause, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH resource for HARQ-ACK transmission, includes a number of symbols indicated by subslotLengthForPUCCH, unless stated otherwise.



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 ------------------------------------------------------
PUCCH resource for CSI and SR
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]In RAN1#100bis-e meeting, the following was agreed: 
	Agreements:
· SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0).
· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
         If a PUCCH-Config is provided with a subslotLengthFor PUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.


The third bullet of the above agreement was captured in latest Rel-16 NR specification, however, only the case when UE is provided two PUCCH-configs is considered in the specification. It is possible that UE is provided one PUCCH-config and subslotLengthForPUCCH-r16 is provided in the PUCCH-Config, the PUCCH configuration restriction should also be captured for this case. 
Proposal 3: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc45699190][bookmark: _Toc52208352]9	UE procedure for reporting control information
<Unchanged text omitted>
If a UE is provided one PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH symbols in the PUCCH-Config
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the first PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the second PUCCH-Config
----------------------------------------------------- End of text proposal ------------------------------------------------------

Type-1 codebook for sub-slot based HARQ-ACK
It was agreed that Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback. This should be reflected in the specification, since section 9 of TS38.213 includes following description: “In the remaining of this Clause, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.” It would be better to adopt the following text proposal to avoid potential misunderstanding that section 9.1.2 can be applied for sub-slot based HARQ-ACK. 
Proposal 4: Adopt the following TP for Type- 1 HARQ-ACK codebook in TS38.213 section 9.1.2.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293]9.1.2	Type-1 HARQ-ACK codebook determination
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
----------------------------------------------------- End of text proposal ------------------------------------------------------
Editorial clarifications related to DCI format 1_2
In RAN1#102-e, the following TP for section 9.1.2.1 of 38.213 was approved [3]. However, the second modification was not reflected in the specification. In addition, a similar correction is needed for section 9.1.4 of 38.213.
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged text is omitted>
[bookmark: _Hlk47633912]If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if
[bookmark: _GoBack]-	the UE is configured with one serving cell, and
-	[image: ], and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if
-	the UE is configured with more than one serving cells, or
-	[image: ], and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: ] times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.
<Unchanged text is omitted>



---------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174][bookmark: _Toc45699200][bookmark: _Toc60601317]9.1.4	Type-3 HARQ-ACK codebook determination 
<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------

Proposal 5: Adopt the following TP for DCI format 1_2.
---------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if
-	the UE is configured with more than one serving cells, or
-	[image: ], and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: ] times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.
<Unchanged text omitted>
9.1.4	Type-3 HARQ-ACK codebook determination 
<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we analyse the remaining issues for UL control enhancements for URLLC and give the following proposals:
Proposal 1: 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.
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 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
<Unchanged text omitted>
If a UE is provided one PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH symbols in the PUCCH-Config
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the first PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the second PUCCH-Config
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 4: Adopt the following TP for Type- 1 HARQ-ACK codebook in TS38.213 section 9.1.2.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2	Type-1 HARQ-ACK codebook determination
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 5: Adopt the following TP for DCI format 1_2.
---------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if
-	the UE is configured with more than one serving cells, or
-	[image: ], and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: ] times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.
<Unchanged text omitted>
9.1.4	Type-3 HARQ-ACK codebook determination 
<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
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