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1 Introduction
In RAN1 #92, the following agreement for CSI reporting was made in MIMO section:
Agreement:
· When multiple PUCCH-based CSI reports collide with HARQ-ACK/SR

· The colliding CSI reports are first managed according to the CSI only collision mechanism, (potentially multiplexing CSI reports on a multi-CSI PUCCH resource and applying associated dropping rules) outputting a single PUCCH resource carrying one or more CSI reports

· In the second step, collision between the CSI PUCCH resource and HARQ-ACK/SR collision is managed and CSI dropping/omission rules for PUSCH is applied

In this contribution, we show our views on the remaining issues on multiplexing of CSI report(s) and HARQ-ACK without a corresponding PDCCH in one PUCCH.
2 Discussion
2.1 PUCCH resource ordering
In order to determine a PUCCH resource with the smallest capacity to transmit UCIs, in TS 38.213 (section 9.2.5.2), “the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order 
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, and configured code rate 
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”. Such resource ordering is not applicable for PUCCH format 4, since the block-wise spreading is used by PUCCH format 4.
Proposal 1: Spreading factor of PUCCH format 4 shall be used for PUCCH resource ordering.
----------------------------------------------Text proposal for TS38.213---------------------------------------------------
9.2.5.2
UE procedure for multiplexing HARQ-ACK/SR and CSI

< Unchanged parts are omitted >
then
-
if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with 
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 PUCCH resources 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 
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,  configured code rate 
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, and the reciprocal of 
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 (if any);
< Unchanged parts are omitted >
---------------------------------------------------End of text proposal-----------------------------------------------------------
2.2 Determination of PUCCH resource 
Based on the agreement of CSI reporting made in RAN1#92, UE performs the following two steps when CSI reports collide with HARQ-ACK/SR:
· Step 1: UE determines a single PUCCH resource carrying CSI report(s) from J multi-CSI PUCCH resource(s), where J ≤ 2. 
· Step 2: Based on the determined PUCCH resource after step 1, UE determines the multiplexing of CSI and HARQ-ACK/SR

In the other word, before multiplexing of CSI reports collide with HARQ-ACK/SR without a corresponding PDCCH, the UE has determined only one CSI PUCCH resource instead of multiple (J ≤ 2) CSI PUCCH resources. Therefore, CSI and HARQ-ACK without a corresponding PDCCH should be transmitted on the determined CSI PUCCH resource.
Based on the current description in TS 38.213 (section 9.2.5.2), the UE determines one PUCCH resource to transmit CSI report(s) and HARQ-ACK without a corresponding PDCCH from J (≤ 2) multi-CSI PUCCH resources based on the total number of CSI and HARQ-ACK/SR, which is not aligned with the agreements. The text proposal can be found in the appendix.
	If 
-
a UE has periodic/semi-persistent CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH, and
-
the HARQ-ACK information, if any, is in response to a PDSCH reception without a corresponding PDCCH and simultaneousHARQ-ACK-CSI = TRUE, and

-
the UE is configured to transmit periodic/semi-persistent CSI report(s) in a PUCCH using PUCCH format 2 or PUCCH format 3 or PUCCH format 4
then
-
if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with 
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 PUCCH resources 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 
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, and configured code rate 
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;
-
if 
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, the UE uses PUCCH format 2 resource 
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, or the PUCCH format 3 resource 
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, or the PUCCH format 4 resource 
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;
-
else if 
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, the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource 
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, or the PUCCH format 3 resource 
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, or the PUCCH format 4 resource; 
-
else the UE uses PUCCH format 2 resource 
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, or the PUCCH format 3 resource 
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, or the PUCCH format 4 resource 
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 and the UE selects 
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 CSI report(s) for transmission together with HARQ-ACK/SR, when any, in ascending priority order as described in [6, TS 38.214], where


Proposal 2: Change the description of multiplexing of CSI and HARQ-ACK/SR without a corresponding PDCCH in 9.2.5.2 of TS 38.213 to align with the agreement in RAN1#92.
3 Conclusions
In this contribution, we show our views on the remaining issues on multiplexing of HARQ-ACK/SR and CSI on PUCCH with following proposal:
Proposal 1: Spreading factor of PUCCH format 4 shall be used for PUCCH resource ordering.
Proposal 2: Change the description of multiplexing of CSI and HARQ-ACK/SR without a corresponding PDCCH in 9.2.5.2 of TS 38.213 to align with the agreement in RAN1#92.
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