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1 Introduction
RAN1#114 and #114bis discussed the question of the correct UE behaviour when PUCCHs carrying different CSI reports collide and when the multi-CSI-PUCCH-ResourceList is not provided, identifying (at least) two different understandings of the specification. This document and accompanying CR [3] aim to close the discussion and converge into a single 3GPP-agreed UE behaviour.
2 Discussion
[bookmark: _Hlk118288340]The TS38.213 text in subclause 9.2.5 defines how to select the PUCCH resource when two (or more) PUCCHs with CSI reports collide and multi-CSI-PUCCH-ResourceList is not configured:
	[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206][bookmark: _Toc129774573]9.2.5	UE procedure for reporting multiple UCI types
This clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 



This establishes that the case where PUCCHs with CSI reports collide is a valid case and the PUCCH resource determination for this is clearly defined
Observation 1: The PUCCH resource selection for colliding PUCCHs with CSI reports is clearly defined as the PUCCH that corresponds to the CSI report with the highest priority

The difference in views is that what is done to the UCI in this case, i.e. would the chosen PUCCH resource transmit the single CSI report that was originally mapped to that PUCCH resource, or whether the colliding CSI reports are multiplexed on the chosen PUCCH resource.
Observation 2: Two interpretations exist for the UCI multiplexing when two (or more) PUCCHs with CSI reports collide and multi-CSI-PUCCH-ResourceList is not configured:
· Alt 1: Colliding CSI reports are multiplexed on the selected PUCCH resource
· Alt 2: The single CSI report that was originally mapped to the selected PUCCH resource is transmitted, other CSI report(s) are dropped

Our understanding of the specification’s intent, when read together with the subclause 9.2.5.2 is that this procedure is for PUCCH resource selection when multi-CSI-PUCCH-ResourceList is not configured while it does not take any stand on the UCI multiplexing, and the same multiplexing procedure is to be used regardless of whether the PUCCH resource to be used was picked from the multi-CSI-PUCCH-ResourceList or from the PUCCH-CSI-ResourceList. I.e. our interpretation is according to alternative 1. 

A specification clarification according to Alt 1 as below is provided in an accompanying draft CR in [3]:
	9.2.5	UE procedure for reporting multiple UCI types
This clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in clause 9.2.6. 
-	If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports,
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214],
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting, 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting.
-	then the UE multiplexes the CSI reports in the PUCCH resources overlapping with the first resource into the first resource, and the UE multiplexes the remaining CSI reports in the PUCCH resources overlapping with the second resource into the second resource.
-	iIf the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in clause 9.2.5.2. 
A UE multiplexes DL HARQ-ACK information, with or without SR, and CSI report(s) in a same PUCCH if the UE is provided simultaneousHARQ-ACK-CSI; otherwise, the UE drops the CSI report(s) and includes only DL HARQ-ACK information, with or without SR, in the PUCCH. If the UE would transmit multiple PUCCHs in a slot that include DL HARQ-ACK information and CSI report(s), the UE expects to be provided a same configuration for simultaneousHARQ-ACK-CSI each of PUCCH formats 2, 3, and 4. 
< unchanged parts not copied >
[bookmark: _Ref500185963][bookmark: _Toc12021482][bookmark: _Toc20311594][bookmark: _Toc26719419][bookmark: _Toc29894854][bookmark: _Toc29899153][bookmark: _Toc29899571][bookmark: _Toc29917308][bookmark: _Toc36498182][bookmark: _Toc45699209][bookmark: _Toc129774576]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
For a transmission occasion of a single CSI report, a PUCCH resource is provided by pucch-CSI-ResourceList. For a transmission occasion of multiple CSI reports, corresponding PUCCH resources can also be provided by multi-CSI-PUCCH-ResourceList. If a UE is provided first and second PUCCH-Config, multi-CSI-PUCCH-ResourceList is provided by the first PUCCH-Config, and PUCCH-ResourceId in pucch-CSI-ResourceList or multi-CSI-PUCCH-ResourceList indicates a corresponding PUCCH resource in PUCCH-Resource provided by the first PUCCH-Config.
< unchanged parts not copied >




A specification clarification according to Alt 2 as below should be considered if Alt 2 is seen as the correct UE behaviour:
	9.2.5	UE procedure for reporting multiple UCI types
This clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in clause 9.2.6. 
-	If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports,
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214],
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting, 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting.
-	then the UE transmits the highest priority CSI report of the CSI reports in the PUCCH resources overlapping with the first resource on the first resource, and the UE transmits the highest priority CSI report of the CSI reports in the PUCCH resources overlapping with the second resource on the second resource.
-	iIf the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in clause 9.2.5.2. 
A UE multiplexes DL HARQ-ACK information, with or without SR, and CSI report(s) in a same PUCCH if the UE is provided simultaneousHARQ-ACK-CSI; otherwise, the UE drops the CSI report(s) and includes only DL HARQ-ACK information, with or without SR, in the PUCCH. If the UE would transmit multiple PUCCHs in a slot that include DL HARQ-ACK information and CSI report(s), the UE expects to be provided a same configuration for simultaneousHARQ-ACK-CSI each of PUCCH formats 2, 3, and 4. 
< unchanged parts not copied >
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
For a transmission occasion of a single CSI report, a PUCCH resource is provided by pucch-CSI-ResourceList. For a transmission occasion of multiple CSI reports, corresponding PUCCH resources can are be provided by multi-CSI-PUCCH-ResourceList. If a UE is provided first and second PUCCH-Config, multi-CSI-PUCCH-ResourceList is provided by the first PUCCH-Config, and PUCCH-ResourceId in pucch-CSI-ResourceList or multi-CSI-PUCCH-ResourceList indicates a corresponding PUCCH resource in PUCCH-Resource provided by the first PUCCH-Config.
< unchanged parts not copied >



Proposal 1: Agree that alternative 1 is the correct interpretation
· when two (or more) PUCCHs with CSI reports collide and multi-CSI-PUCCH-ResourceList is not configured: Colliding CSI reports are multiplexed on the selected PUCCH resource

Proposal 2: Agree on the corresponding CR in [3].
Proposal 3: If alternative 2 is agreed as the correct UE behaviour instead, agree to a corresponding clarification CR along the lines suggested in this contribution
3 Conclusion
The following observations and proposals are made:
Observation 1: The PUCCH resource selection for colliding PUCCHs with CSI reports is clearly defined as the PUCCH that corresponds to the CSI report with the highest priority
Observation 2: Two interpretations exist for the UCI multiplexing when two (or more) PUCCHs with CSI reports collide and multi-CSI-PUCCH-ResourceList is not configured:
· Alt 1: Colliding CSI reports are multiplexed on the selected PUCCH resource
· Alt 2: The single CSI report that was originally mapped to the selected PUCCH resource is transmitted, other CSI report(s) are dropped

Proposal 1: Agree that alternative 1 is the correct interpretation
· when two (or more) PUCCHs with CSI reports collide and multi-CSI-PUCCH-ResourceList is not configured: Colliding CSI reports are multiplexed on the selected PUCCH resource

Proposal 2: Agree on the corresponding CR in [3].
Proposal 3: If alternative 2 is agreed as the correct UE behaviour instead, agree to a corresponding clarification CR along the lines suggested in this contribution
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