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Introduction
RAN1#114bis and RAN1#115 discussed the question of what is transmitted on a PUCCH when two PUCCHs with CSI reports collide and the UE is not configured with multi-CSI-PUCCH-ResourceList. The final summaries of RAN1#114bis and RAN1#115 discussion can be found in [1] and [2]. 
The discussion revealed that two interpretations of the current specification exist:
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

In the earlier RAN1 discussions there were no grounds for finding an agreeable way forward, and the subsequent proposals to RAN1#116 [3], [4] suggest not trying anymore to agree on a single behaviour, but leave this within the network to handle. 

A proposal in [3] suggests to explicitely capture in the standard that the UE is provided with multi-CSI-PUCCH-ResourceList if the CSI reports can collide, and that if it is not provided, then the UE behaviour is undefined.

A proposal in [4] suggest capturing in the chair’s notes that the configuration that circumvents the ambiguity can be left to the network to ensure.

	Alternative
	Proposal

	Nokia 
[3]
	Clarify in the TS38.213 subclause 9.2.5.2 that the behaviour is up to UE implementation, implying that the UE should be configured with multi-CSI-PUCCH-ResourceList if a known UE behaviour is to be expected as below:
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 beis 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. If multi-CSI-PUCCH-ResourceList is not provided, the CSI multiplexing for a transmission occasion of multiple CSI reports is up to the UE implementation.


	QCOM
[4]
	Capture the following conclusion in the RAN1 chair’s notes:

Proposed conclusion: For the UE behavior of CSI multiplexing when multi-CSI-PUCCH-ResourceList is not provided, no specification change is needed. The potential discrepancy in different understandings of the specification can be removed by gNB implementation. 
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Discussion, round #1
Question 1
Question 1: Do you prefer a specification clarification or a RAN1 conclusion, or do you prefer a third alternative (which?)
Please provide your comment on the question to the table below
	Company
	Comments

	Nokia, NSB
	Prefer a specification change to make the situation clear but can accept a conclusion as well.

	QC
	Prefer a RAN1 conclusion. 

The justification of the interpretation of spec as Alt 1 is based on the following highlighted (cyan and purple) text. 
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
*** Unrelated text is skipped ***
Denote as
…






-	, where  is a number of Part 1 CSI report bits for CSI report with priority value ,  is a number of Part 2 CSI report bits, if any, for CSI report with priority value  [6, TS 38.214], and  is a number of CSI reports that include overlapping CSI reports
…
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH



-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with  PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Subclause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order , and configured code rate ;




-	if , the UE uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource 






-	else if  and , , the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  




-	else the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  and the UE selects  CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 

[bookmark: _Hlk534904159]-	else, the UE transmits the  bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Subclause 9.2.5 

[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417]9.2.5	UE procedure for reporting multiple UCI types
*** Unrelated text is skipped ***
-	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



	DCM
	We prefer to have clear spec rather than conclusion.

	vivo
	Considering the current situation, we are ok to close the issue with a conclusion. We think a conclusion is sufficient, no spec change is needed.

	Huawei, HiSilicon
	Our original thinking is the current spec is clear, nether CR or TP is needed. If companies really think clarifications are necessary, we can consider to have a conclusion.

	ZTE
	No spec change is needed. We are ok for a conclusion if it is majority view. 

	Spreadtrum
	We prefer to have clear spec rather than conclusion.

	Samsung
	Same view as Huawei. We think the spec. is clear. If companies insist, we may clarify that with conclusion for Alt2. 

	MTK
	We prefer to have spec change but can live with a conclusion for Alt 2.

	CLOSED



Question 2
Question 2: Please provide detailed comments to the TP and/or to the conclusion proposal
Please provide your comment on the question to the table below
	Company
	Comments

	Nokia, NSB
	If we go with a conclusion, would prefer a more specific conclusion that spells out the fact that the UE beaviour is unclear, e.g. along the lines below:

For the UE behavior of CSI multiplexing when multi-CSI-PUCCH-ResourceList is not provided, no specification change is needed. The UE may multiplex the colliding CSI reports, or it may only report the higher priority report and drop the lower priority report. The potential discrepancy in different understandings of the specification can be removed by gNB implementation.

	QC
	We are fine with Nokia’s addition to the conclusion. 

	DCM
	We prefer to capture in spec the above red text proposed by Nokia.

	Vivo
	We are fine with QC’s proposed conclusion and can accept Nokia’s version if company insist.

	Huawei, HiSilicon
	If deemed really necessary, we prefer to have a conclusion based on Alt.2, and consider realizing Alt.2 based on gNB implementation. So, we suggest to have following update on QC’s original proposal.

Proposed conclusion: For the UE behavior of CSI multiplexing when multi-CSI-PUCCH-ResourceList is not provided, no specification change is needed. The potential discrepancy in different understandings of the specification can be removed by gNB implementation. The single CSI report that was originally mapped to the selected PUCCH resource is transmitted, other CSI report(s) are dropped. Note, this procedure can be implemented by gNB scheduling.

	ZTE
	If a conclusion is needed, we are fine with QC’s proposed conclusion. 

	Spreadtrum
	We prefer to have clear spec rather than conclusion. Fine with Nokia’s version.

	Samsung
	Support Huawei’s version.  

	QC
	We don’t agree with Huawei’s conclusion. 

	MTK
	We prefer Huawei’s version. Open to discuss QC’s version.

	CLOSED




Summary after round #1
Even though several companies indicated a clear preference to clarify the specification, several companies indicate reluctance in pursuing a specification change, so it seems unlikely that a specification change would be agreeable.

Several versions of a possible RAN1 conclusion were posted. As per the RAN1#114, #114bis and #115 discussion history, it is evident that there is no consensus on what the correct UE behaviour is. There is no point to propose clarifying this one way or another yet again in this meeting when such proposals failed in the past three meetings. The situation is that different UE behaviours exist if the multi-CSI-PUCCH-ResourceList is not configured, and RAN1 is not capable of agreeing what the standard should be. The implicit conclusion already is that the gNB is better to configure the multi-CSI-PUCCH-ResourceList if it operates the UE so that CSI-carrying PUCCHs collide.

Moderator proposal: record the following conclusion in the RAN1 chair’s notes:

Conclusion: For the UE behavior of CSI multiplexing when multi-CSI-PUCCH-ResourceList is not provided, no specification change is needed. It is up to the UE whether to multiplex CSI reports, or report the single CSI report that was originally mapped to the selected PUCCH resource. It is up to the gNB implementation to handle the different behaviours. 
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