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Introduction
RAN1#114bis 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 summary of RAN1#114bis discussion is in [4]. 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


Contribution [1] refers to a RAN1 agreement below and states that the specification is clear, the UE should not multiplex the CSI reports if it is not configrued with multi-CSI-PUCCH-ResourceList and no action in RAN1 is needed:
Proposal 1 [1]: If the UE is not provided multi-CSI-PUCCH-ResourceList, the UE behavior on CSI reporting is clear according to current specification, and no further RAN1 action is needed. 

	[bookmark: _Hlk147911395]Agreements:
· On a per PUCCH group basis:
· If a UE is configured with overlapping PUCCH resources for CSI-only reporting in a slot,
· If  a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting.
· If a UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the highest priority.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2. 
· For CSI-only reporting in a slot, if a UE is configured with more than two non-overlapping CSI reports in a slot, the UE selects the maximum two PUCCH resources with the highest priority CSI repots.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.




Contribution [2] presents the two implementation interpretations identified in RAN1#114bis in observaation 2, and proveeds proposing to adopt the 1st alternative. 
Observation 1 [2]: 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 [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 [2]: 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 [2]: Agree on the corresponding CR in [3].
Proposal 3 [2]: If alternative 2 is agreed as the correct UE behaviour instead, agree to a corresponding clarification CR along the lines suggested in this contribution

Contribution [3] is a CR corresponding to alternative 1).
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Discussion, round #1
Question 1
Which interpretation is the correct interpretation for 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 [2, 3]
· Alt 2: The single CSI report that was originally mapped to the selected PUCCH resource is transmitted, other CSI report(s) are dropped [1]

Please provide your comment on the question to the table below
	Company
	Comments

	Samsung
	Alt 2

	ZTE
	Alt 2 as we analyzed in our contribution. 

	Sharp
	Alt 2

	MTK
	Alt 2

	Apple
	Alt2

	Nokia, NSB
	Prefer Alt.1 and our read of the ZTE analysis is that it is not entirely clear if the agreement is supposed to prevent multiplexing CSIs on a PUCCH without multi-CSI-PUCCH-ResourceList. That said, we’d also be OK with Alt.2. The most important thing to us is that there is a unified and commonly understood behaviour.

	DCM
	Alt 2

	QC
	Alt 1. 
For P-CSI on PUCCH, it does not make sense for gNB to configure a P-CSI overlap with other P-CSI then always drop it. If UE can multiplex, UE should multiplex. 

The agreement/following spec only describe how UE selecting PUCCH resources. It does not prevent multiplexing other PUCCH overlapping with the two high priority PUCCHs. 

%-------------------------213 spec -------------------------%
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

 

	Huawei, HiSilicon
	Alt.2

	CATT
	Alt. 2

	CLOSED



Question 2
Should the correct interpretation (whichever RAN1 determines it to be) be clarified in the specifications or recorded as a RAN1 conclusion?

Please provide your comment on the question to the table below
	Company
	Comments

	Samsung
	The current spec is clear based on Alt. 2 of Question 1. So, any spec update or conclusion is not necessary. If the majority view is that a conclusion is needed for having common understanding on the UE behavior, we are fine with it.

	ZTE
	Similar view as Samsung. We don’t see a need for a conclusion or spec update. 

	Sharp
	Similar view with Samsung and ZTE.

	MTK
	Similar view with Samsung and ZTE.

	Apple
	Spec is clear, no need to further make clarification. If there are different UE behavior, we are ok to work on solutions that will result a unified UE behavior but it will be mainly on the NW (like always configure UE with multi-CSI-PUCCH-ResourceList)

	Nokia, NSB
	As we have identified that different interpretations exist, not saying anything in RAN1 can be understood as being OK with two interpretations. We would prefer agreeing a CR either clarifying Alt.1 or Alt.2, or if that is not acceptable, record in the meeting minutes which interpretation is the RAN1 understanding of the situation.

	DCM
	Similar view with Samsung and ZTE.

	QC
	Based on companies’ input, there are already two different UE behaviors in the fields. The solution to this maybe as Apple suggested: always configure a UE with multi-CSI-PUCCH-ResourceList if NW configured multiple P-CSIs in one slot for the UE. 

	Huawei, HiSilicon
	Same view as Samsung/ZTE/Sharp/MTK/DCM. 

	CATT
	We share the view from other companies that no spec change is needed.

	CLOSED




Summary, round #1
On question 1 on which interpretation is correct, the following comments were made:
· 2 companies consider Alt.1 as the correct interpretation
· One of the two is also OK with either alternative as long as RAN1 can agree to one correct interpretation
· 8 companies consider Alt.2 as the correct interpretation

On question 2 on whether a RAN1 conclusion or specification clarification should made

· 2 companies think that the specification is not clear as different interpretations exist.
· 8 companies consider that the specification is clear and no further actions is needed
· 2 companies suggest that the network can handle the situation by always configuring multi-CSI-PUCCH-ResourceList if CSI report collisions may happen

From moderator’s perspective maintaining the status quo without any RAN1 action is a tacit acknowledgement that the TS38.213 specification for PUCCH resource selection when the CSI-carrying PUCCHs collide. The network is to always configure multi-CSI-PUCCH-ResourceList if CSI-carrying PUCCHs may collide.

Moderator proposal for on-line: Select one of the two alternatives:
· Alt.1: When two (or more) PUCCHs with CSI reports collide and multi-CSI-PUCCH-ResourceList is not configured the single CSI report that was originally mapped to the selected PUCCH resource is transmitted, other CSI report(s) are dropped.
· Alt 2: The network should always configure multi-CSI-PUCCH-ResourceList if CSI-carrying PUCCHs may collide.




