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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

Furthermore, multiplexing HARQ-ACK/SR and CSI on the PUCCH determined by ARI was agreed as following:
Agreements:

· 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

In this contribution, we show our views on the remaining issues on CSI reporting using PUCCH.

2 Discussion
2.1 Multiple-CSI reporting using PUCCH

Based on the following agreement of CSI reporting made in RAN1#92, one PUCCH resource should be determined to transmit multiple-CSI reporting from J>=1 multi-CSI PUCCH resources, and CSI dropping may be used.
	Agreement:
· Which of the J>=1 multi-CSI PUCCH resources are used to transmit the colliding CSI reports is determined as follows:
· Choose the multi-CSI PUCCH resource with the smallest capacity but such that the CSI payload of all colliding CSI reports is not larger than the capacity
· If no such resource is configured, choose the largest multi-CSI PUCCH resource and apply dropping rules 


Such agreements for multiple CSI reports on PUCCH (e.g. determination of PUCCH resource and CSI dropping), are absent in both TS 38.213 and TS 38.214. Considering the agreements refer to the procedures of PUCCH transmission, we propose that the description of procedures for multiple-CSI reports on PUCCH should be add in TS 38.213. The text proposal can be found in the appendix.
Proposal 1: Add description of the procedures for multiple CSI reports on PUCCH in TS 36.213.
2.2 Multiplexing of CSI report(s) and HARQ-ACK without a corresponding PDCCH
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

· 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, and

· PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively,
then

· if the UE is configured with 
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 PUCCH format 2 resources, or with 
[image: image2.wmf]2

£

J

 PUCCH format 3 resources, or with 
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 PUCCH format 4 resources, 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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· if 
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, the PUCCH uses PUCCH format 2 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 PUCCH uses PUCCH format 2 resource 
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, or the PUCCH format 4 resource; 
· else the PUCCH uses PUCCH format 2 resource 
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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.
2.3 Multiplexing of CSI report(s) and HARQ-ACK with a corresponding PDCCH
When multiplexing of CSI and HARQ-ACK with a corresponding PDCCH, the following method can be considered to determined PUCCH resource set:
· If 
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, the PUCCH resource set is determined based on 
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· Else if 
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, the PUCCH resource set is determined based on 
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· Else if 
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, the last PUCCH resource set is determined.
where, 
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is the maximum total number of CSI part 2, 
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is the minimum total number of CSI part 2, 
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is the upper limit of UCI bits for the last PUCCH resource set.
The above method is also applicable for the case of only one PUCCH resource set is configured to the UE.
After determination of one PUCCH resource set, the UE uses the PUCCH format indicated by ARI to transmit HARQ-ACK/SR and CSI no matter what PUCCH format is configured for CSI.

Proposal 3: To determine PUCCH resource set for multiplexing of CSI and HARQ-ACK/SR with a corresponding PDCCH:
· If 
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, the PUCCH resource set is determined based on 
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· Else if 
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, the PUCCH resource set is determined based on 
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, the last PUCCH resource set is determined.
Proposal 4: The PUCCH format indicated by ARI to transmit HARQ-ACK/SR and CSI no matter what PUCCH format is configured for CSI
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 proposals:
Proposal 1: Add description of the procedures for multiple CSI reports on PUCCH in TS 36.213.
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.
Proposal 3: To determine PUCCH resource set for multiplexing of CSI and HARQ-ACK/SR with a corresponding PDCCH:

· If 
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, the PUCCH resource set is determined based on 
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, the PUCCH resource set is determined based on 
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, the last PUCCH resource set is determined.
Proposal 4: The PUCCH format indicated by ARI to transmit HARQ-ACK/SR and CSI no matter what PUCCH format is configured for CSI
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----------------------------------------Text proposal corresponding to proposal 1---------------------------------------------
9.2.5.2A
UE procedure for multiplexing of multiple CSI reports
A UE is configured by higher layer parameter PUCCH-F2-maximum-coderate a code rate for transmission of periodic/semi-persistent CSI report(s) in PUCCH format 2. 

A UE is configured by higher layer parameter PUCCH-F3-maximum-coderate a code rate for transmission of periodic/semi-persistent CSI report(s) in PUCCH format 3. 

A UE is configured by higher layer parameter PUCCH-F4-maximum-coderate a code rate for transmission of periodic/semi-persistent CSI report(s) in PUCCH format 4. 

· if the UE is configured with 
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 PUCCH format 2/3/4 resources, 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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· if 
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, the PUCCH uses PUCCH format 2/3/4 resource 
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· else the PUCCH uses PUCCH format 2/3/4 resource 
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· 
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 is the total number of CSI reports bits; 

· 
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 is the total number of CRC bits, if any;
· 
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 is the code rate given by higher layer parameter PUCCH-F2-maximum-coderate for PUCCH format 2, or PUCCH-F3-maximum-coderate for PUCCH format 3, or PUCCH-F4-maximum-coderate for PUCCH format 4, respectively, as in Table 9.2.5.2-1.
· 
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· 
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· 
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 for PUCCH format 2 provided by higher layer parameter PUCCH-F0-F2-number-of-symbols. For PUCCH format 3 or for PUCCH format 4, 
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 for PUCCH format 4 provided by higher layer parameter PUCCH-F1-F3-F4-number-of-symbols for PUCCH format 3 or for PUCCH format 4, respectively, after excluding a number of symbols used for DM-RS transmission for PUCCH format 3 or for PUCCH format 4, respectively [4, TS 38.211];
· 
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 if QPSK is the modulation scheme as indicated by higher layer parameter PUCCH-PF3-PF4-pi/2BPSK for PUCCH format 3 or PUCCH format 4. For PUCCH format 2, 
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If a UE has wideband periodic/semi-persistent CSI reports [6, TS 38.214] to transmit in a PUCCH format 2 or a PUCCH format 3 or a PUCCH format 4,
· if 
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, the UE shall transmit periodic/semi-persistent CSI bits using a PUCCH format 2 or a PUCCH format 3 or a PUCCH format 4 by selecting the minimum number 
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· else, the UE selects 
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If a UE has 
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 sub-band [6, TS 38.214] periodic/semi-persistent CSI reports to transmit in a PUCCH format 3 or a PUCCH format 4,
· if 
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 periodic/semi-persistent CSI report bits using either PUCCH format 3 or PUCCH format 4 by selecting the minimum number 
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· else, 
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the UE selects 
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 CSI part 2 report priority level(s), according to [6, TS 38.214], for transmission together with 
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 CSI part 1 reports using either PUCCH format 3 or PUCCH format 4, where 
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· else, the UE drops all CSI part2 reports and selects 
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-------------------------------------End of text proposal corresponding to proposal 1----------------------------------------
----------------------------------------Text proposal corresponding to proposal 2---------------------------------------------
9.2.5.2
UE procedure for multiplexing HARQ-ACK/SR and CSI

< Unchanged parts are omitted >

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

· 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, and

· PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively,
then
· the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in the PUCCH resource determined to transmit periodic/semi-persistent CSI report(s).
· 
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< Unchanged parts are omitted >
-------------------------------------End of text proposal corresponding to proposal 2----------------------------------------
PAGE  

_1579047149.unknown

_1582450860.unknown

_1584271489.unknown

_1584271542.unknown

_1584175052.unknown

_1584176321.unknown

_1584187770.unknown

_1584187861.unknown

_1584187957.unknown

_1584188035.unknown

_1584188042.unknown

_1584187976.unknown

_1584187937.unknown

_1584187787.unknown

_1584187128.unknown

_1584187266.unknown

_1584184782.unknown

_1584175852.unknown

_1584175867.unknown

_1584175154.unknown

_1584174585.unknown

_1584174660.unknown

_1584174917.unknown

_1584174621.unknown

_1582451136.unknown

_1581949065.unknown

_1582446280.unknown

_1582450475.unknown

_1582450849.unknown

_1582446271.unknown

_1582149202.unknown

_1581949050.unknown

_1579516289.unknown

_1579516291.unknown

_1581948754.unknown

_1581799459.unknown

_1579516290.unknown

_1579468863.unknown

_1574495185.unknown

_1574495359.unknown

_1574573584.unknown

_1579046559.unknown

_1579046671.unknown

_1579046821.unknown

_1574624895.unknown

_1574496181.unknown

_1574497545.unknown

_1574573576.unknown

_1574496715.unknown

_1574497534.unknown

_1574496699.unknown

_1574495885.unknown

_1574496091.unknown

_1574496146.unknown

_1574496015.unknown

_1574495851.unknown

_1574495217.unknown

_1574495320.unknown

_1570717356.unknown

_1570717403.unknown

_1570724472.unknown

_1571835276.unknown

_1570717387.unknown

_1570717337.unknown

_1570717349.unknown

_1570659248.unknown

_1570660706.unknown

_1570716774.unknown

_1570659310.unknown

_1570660664.unknown

_1570660691.unknown

_1570659368.unknown

_1570659279.unknown

_1570658996.unknown

_1570659060.unknown

_1570658466.unknown

_1570658545.unknown

_1570658605.unknown

_1570658430.unknown

