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Introduction
One of the remaining issues with respect to the PUCCH transmission in cases that a PUCCH transmission includes SR together with other UCI types, is how to indicate to the gNB the SR ID. In such cases, SR PUCCH resource is overlapped with the PUCCH resource for other UCI. This issue is resolved when the PUCCH resource for UCI transmission is based on PUCCH format 2, 3 or 4. In this contribution, we provide solutions for the remaining cases when the PUCCH resource for UCI transmission is based on PUCCH format 0 or 1. 
Another remaining issue is to define the UE behaviour for the case when configured CSI PUCCH and HARQ-ACK/SR PUCCH resources overlap and the UE is configured with only one PUCCH resource set. We present our view in this contribution for such configurations. 
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SR Identity for multiplexing SR with other UCI types
SR and HARQ-ACK on PUCCH Format 0
From our perspective, it is important to have a unified design and frame work in general, including the transmission of the HARQ-ACK and SR on a PUCCH format 0. Based on the agreement for simultaneous transmission of HARQ-ACK and SR on PUCCH format 0, the increase of the initial cyclic shift is used as an indication for the presence of an SR as illustrated in Figure 1. This frame work can be extended by additional increase of the initial cyclic shift as illustrated in Figure 2 when more than one SR PUCCH resource overlaps with a HARQ-ACK PUCCH resource using format 0. It can be observed from the figure that for 2 HARQ-ACK bits, 2 configured SR IDs can be indicated while in case of 1 HARQ-ACK bit, this number is increased to 5.  However, due to the probability of miss detection, only 2 SR ID configuration can be considered.  Please note that from our perspective, solutions that suggest allocating more resources, for example more PRBs to accommodate more overlapping SR PUCCH configurations with a HARQ-PUCCH transmission based on format 0 should not be considered. These approaches result in utilizing the resources very inefficiently in general for accommodating minor use cases. The network by proper configuration can avoid such situations if necessary.
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Based on the above discussion, we propose the following:
Proposal:
· If a UCI transmission on a PUCCH format 0 from a UE that conveys HARQ-ACK information and SR, overlaps in time with K=2 configured SR PUCCH resources, the HARQ-ACK PUCCH resource is used for transmission of HARQ-ACK and SR where
· The initial CS of the HARQ-ACK PUCCH resource is increased by one or two, respectively, if SR corresponding to the highest or the second highest priority configured SR ID is positive.
· If K>2, two configured SR resources with the highest priority are considered.
SR and HARQ-ACK on PUCCH Format 1
As we discussed in [1], the only condition that an SR can be transmitted with HARQ-ACK simultaneously using PUCCH format 1 is when the following two conditions are met:
1) The PUCCH resource indicated for HARQ-ACK is based on format 1 and the configured PUCCH resource for the SR is format 1.
2) The SR PUCCH resource is confined within the HARQ-ACK PUCCH resource. 
 In this case, if the SR is present, the HARQ-ACK is transmitted using the SR PUCCH resource, otherwise the HARQ-ACK is transmitted using the HARQ-ACK PUCCH resource. Since the SR PUCCH resource is used when SR is present, the gNB by detecting the SR PUCCH resource can determine the ID of the scheduling request.
Proposal: 
· If a UCI transmission on a PUCCH format 1 from a UE that conveys HARQ-ACK information and SR, overlaps in time with K configured PUCCH SR resources that are confined within the HARQ-ACK PUCCH resource, 
· If an SR is present, the UE indicates the corresponding SR resource ID by using the configured SR PUCCH resource for transmission of HARQ-ACK.
· If the SR is absent, the UE indicates the absence of the SR by using the HARQ-ACK PUCCH resource for transmission of HARQ-ACK.
· Note: PUCCH format 1 is used for both HARQ-ACK PUCCH resource and SR PUCCH resource.
Overlapping HARQ-ACK/SR and CSI PUCCH resources
The following agreement with respect to overlapping HARQ-CK/SR and CSI PUCCH resources with the same starting symbol was made at the previous meetings:
Agreement (RAN1#91):
· When AN/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of AN/SR and CSI.
· If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of AN/SR and CSI. The PUCCH resource is determined based on ARI.
· FFS on UE assumption on the CSI part 2 is present
· FFS if/how to multiplex CSI and AN/SR in case PUCCH format indicated by ARI for AN/SR and CSI is different from the configured PUCCH format for CSI.
· If the UE is configured with only one PUCCH resource set,
· FSS how to determine the PUCCH resource for transmission of UCI

Agreements (RAN1#92bis):
· When AN/SR and configured CSI PUCCH resources based on PF3 or 4 have the same starting symbols in a slot, when the UE determines the PUCCH resource set is based on the total number of AN/SR and CSI and the PUCCH resource based on ARI, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is determined to PF2, 
· Drop CSI part 2 (if present). Transmit jointly encoded AN/SR and CSI part 1 on the determined PUCCH format 2 resource indicated by ARI using the mapping rules for PF2.

Agreements (RAN1#92bis):
· When AN/SR and CSI PUCCH resources have the same starting symbols in a slot, for a wideband semi-persistent/periodic CSI reporting based on a PUCCH format 2, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is based on format 3:
· CSI (only CSI part 1) is jointly encoded with HARQ-ACK/SR, following the existing procedure of encoding and mapping on resources for PUCCH format 3 or 4 to transmit the UCI.

In the following, we address the remaining open issues related to the above agreement to clarify the UE behavior.
When HARQ-ACK/SR and CSI are intended to be transmitted on a PUCCH resource, the number of UCI bits is more than 2 bits. That implies that the corresponding PUCCH resource set to convey the UCI is obtained from a PUCCH resource set for more than 2 bits. Hence the set is available if the UE is configured with at least 2 PUCCH resource sets. 
Firstly, the case the UE is configured with only one PUCCH resource set but has more than 2 HARQ-ACK bits to transmit on PUCCH, should be considered as a poor configuration and an error case. Secondly, it could be scenarios that a UE is transmitting only 1-2 HARQ-ACK bits on PUCCH. But based on the agreement, when the HARQ-ACK and CSI PUCCH resource overlap, the UE has to determine a new PUCCH resource based on the total number of UCI being more than 2 bits. Based on this rule, the gNB has to provide the UE with the proper PUCCH resource sets for more than 2 bits. Otherwise, it is again a poor configuration and it is not reasonable to enforce another UE behavior for such a reason when it can be simply avoided by proper configuration. Therefore, we propose the following:
Proposal:
· When AN/SR and CSI PUCCH resources have the same starting symbols in a slot, and if the UE is configured with only one PUCCH resource set, the UE is not expected to transmit the corresponding HARQ-ACK/SR and the CSI report in a PUCCH resource in that slot.
Conclusion
In this contribution we addressed the issues that are needed to be resolved in order to clarify properly a UE behavior for multiplexing UCI on a PUCCH resource. Based on the discussion the following are proposed:
Proposal:
· If a UCI transmission on a PUCCH format 0 from a UE that conveys HARQ-ACK information and SR, overlaps in time with K=2 configured SR PUCCH resources, the HARQ-ACK PUCCH resource is used for transmission of HARQ-ACK and SR where
· The initial CS of the HARQ-ACK PUCCH resource is increased by one or two, respectively, if SR corresponding to the highest or the second highest priority configured SR ID is positive.
· If K>2, two configured SR resources with the highest priority are considered.
Proposal: 
· If a UCI transmission on a PUCCH format 1 from a UE that conveys HARQ-ACK information and SR, overlaps in time with K configured PUCCH SR resources that are confined within the HARQ-ACK PUCCH resource, 
· If an SR is present, the UE indicates the corresponding SR resource ID by using the configured SR PUCCH resource for transmission of HARQ-ACK.
· If the SR is absent, the UE indicates the absence of the SR by using the HARQ-ACK PUCCH resource for transmission of HARQ-ACK.
· Note: PUCCH format 1 is used for both HARQ-ACK PUCCH resource and SR PUCCH resource.
Proposal:
· When AN/SR and CSI PUCCH resources have the same starting symbols in a slot, and if the UE is configured with only one PUCCH resource set, the UE is not expected to transmit the corresponding HARQ-ACK/SR and the CSI report in a PUCCH resource in that slot.
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