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1 Introduction
In RAN1 #92bis, UCI multiplexing on PUCCH was discussed. However, the following two issues are still opened:
· When HARQ-ACK/SR PUCCH resource determined by ARI and configured CSI PUCCH resources have the same starting symbols in a slot, if the UE is configured with only one PUCCH resource set and simultaneous transmission of HARQ-ACK/SR and CSI is enabled, the UE behavior is not defined.
· Multiplexing of up to 2-bit HARQ-ACK and K SRs.

In this contribution, we show our views on above two open issues.
2 Discussion
(1). Collision of CSI and ACK/NACK/SR with only one PUCCH resource set
In RAN1 #92bis, the following three alternatives have been proposed to solve this issue:
· Alt 1: The UE is not expected to transmit the corresponding HARQ-ACK/SR and the CSI report in a PUCCH resource in that slot.
· Alt 2: HARQ-ACK/SR and CSI are transmitted together by PUCCH resource for CSI.
· Alt 3: HARQ-ACK/SR is transmitted on the HARQ-ACK/SR PUCCH resource and CSI reporting is dropped in that slot.
For Alt 2, ambiguity of UCI payload between the UE and the gNB, caused by DL grant missing, may exist. gNB has to perform blind decoding to avoided such ambiguity. Furthermore, if the gNB wants to reduce the PUCCH overhead, i.e. no additional PUCCH resources are configured to the UE only supporting up to 2-bit HARQ-ACK. Alt 2 can be implemented by gNB scheduling without any specification. For example, the PUCCH resource for CSI is configured in the second PUCCH resource set, and is indicated by ARI in the slot when CSI collides with HARQ-ACK/SR. 
In our opinion, Alt 3 is not a reasonable configuration. On one side, gNB expects the simultaneous transmission of HARQ-ACK/SR and CSI, therefore the higher layer parameter simultaneousHARQ-ACK-CSI is TRUE. On the other side, once CSI collides with HARQ-ACK/SR, CSI is always dropped. It means HARQ-ACK/SR and CSI completely cannot be simultaneously transmitted. 
Based on the above analyses, we propose that if simultaneous transmission of HARQ-ACK/SR and CSI is enabled for one UE, the UE is not expected to be configured only one PUCCH resource set. 

Proposal 1: If simultaneous transmission of HARQ-ACK/SR and CSI is enabled for one UE, the UE is not expected to be configured only one PUCCH resource set.

(2). Multiplexing of up to 2-bit HARQ-ACK and SR.
The current agreements on multiplexing of up to 2-bit HARQ-ACK and SR are summarized in Table 1.
Table 1: Agreements on multiplexing of up to 2-bit HARQ-ACK and SR
	
	HARQ-ACK

	
	PF0
	PF1

	One SR
	PF0
	Resource selection
	Only HARQ-ACK is transmitted

	
	PF1
	No agreement
	HARQ-ACK is transmitted on SR resource when SR is positive

	More than one SRs
	PF0
	No agreement
	No agreement

	
	PF1
	No agreement
	No agreement


During the last RAN1 meeting, the following two alternatives are proposed:
· Alt 1: If a HARQ-ACK transmission from a UE using PUCCH format 1 determined by ARI overlaps with K SR occasions each using PUCCH format 1, in case of negative SR, the HARQ-ACK is transmitted on the HARQ-ACK resource. In case of positive SR, the HARQ-ACK is transmitted on the SR resource corresponding to the positive SR.
· Alt 2: PUCCH format 2 or 3 or 4 is used to carry L = 1 or 2 bits HARQ-ACK and K > 1 SR.  

The mainly advantage of Alt 1 is lower PUCCH overhead, since the semi-statically configured SR resources may not be efficiently used by other UEs when HARQ-ACK and SR are simultaneously transmitted on HARQ-ACK resource for Alt 2. However, Alt 1 is not a unique solution for multiplexing of up to 2-bit HARQ-ACK and more than one SRs. In the other words, once Alt 1 is supported, the other solution has to been defined for the case of overlap between more than one SRs with PF 0 and up to 2-bit HARQ-ACK with PF0/1. From this point of view, we support that when up to 2-bit HARQ-ACK collides with more than one SRs, UE determine a PUCCH resource set based on 
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. The PUCCH resource indicated by ARI is used to transmit HARQ-ACK and SRs.
When up to 2-bit HARQ-ACK with PF1 collides with one SR with PF0, HARQ-ACK should be transmitted on SR resource when SR is positive, and on HARQ-ACK resource when SR is negative.
Proposal 2: When up to 2-bit HARQ-ACK collides with more than one SRs, 
· UE determine a PUCCH resource set based on 
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· The PUCCH resource indicated by ARI is used to transmit HARQ-ACK and SRs.
Proposal 3: When up to 2-bit HARQ-ACK with PF1 collides with one SR with PF0, HARQ-ACK should be transmitted on SR resource when SR is positive, and on HARQ-ACK resource when SR is negative.
3 Conclusions
In this contribution, we show our views on the open issues on UCI multiplexing with following proposals:
Proposal 1: If simultaneous transmission of HARQ-ACK/SR and CSI is enabled for one UE, the UE is not expected to be configured only one PUCCH resource set.

Proposal 2: When up to 2-bit HARQ-ACK collides with more than one SRs, 
· UE determine a PUCCH resource set based on 
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· The PUCCH resource indicated by ARI is used to transmit HARQ-ACK and SRs.
Proposal 3: When up to 2-bit HARQ-ACK with PF1 collides with one SR with PF0, HARQ-ACK should be transmitted on SR resource when SR is positive, and on HARQ-ACK resource when SR is negative.
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