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1. Introduction
In this contribution, some corrections and clarifications are proposed for Subclause 9.2 “UCI reporting in PUCCH” in TS 38.213.
2. [bookmark: _Ref228947482]Discussion 
2.1  Corrections on PUCCH resource sets
For the PUCCH resource determination before a UE has a dedicated PUCCH resource configuration, [image: ] is the number of CCEs in a CORESET of a PDCCH reception conveying the DCI format 1_0 or DCI format 1_1. However, only DCI format 1_0 is described in the related texts of Subclause 9.2.1 of TS 38.213.
The suggested corrections are highlighted in text proposal 1 below.
------------ Start of text proposal 1 ----------
[bookmark: _Ref498101660][bookmark: _Toc517265062]9.2.1	PUCCH Resource Sets
--- Unchanged texts are omitted ---
If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format 1_0 or DCI format 1_1, the UE determines a PUCCH resource with index [image: ],  [image: ], as [image: ], where [image: ] is thea number of CCEs in thea control resource set of thea PDCCH reception conveying the DCI format 1_0 or DCI format 1_1, as described in Subclause 10.1, [image: ] is the index of thea first CCE for the PDCCH reception, and [image: ] is thea value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1. 
--- Unchanged texts are omitted ---
------------ End of text proposal 1 ----------
Proposal 1: Adopt the typo revision in Subclause 9.2.1 (see text proposal 1).

2.2  Corrections on PUCCH formats
For the conditions used to determine the PUCCH format for UCI transmission, they overlap with each other in terms of that one set of conditions can qualify more than one PUCCH format simultaneously. Some clarifications/improvements can be made to avoid any misinterpretation. 
For spatial configuration of PUCCH, the names of several higher layer parameters are not consistent with each other within the same Subclause 9.2.2. These can be easily modified.
The related clarifications are suggested in text proposal 2 below.
------------ Start of text proposal 2 ----------
9.2.2	PUCCH Formats for UCI transmission
If a UE is not transmitting PUSCH, and the UE is transmitting UCI, the UE transmits UCI in a PUCCH using
-	PUCCH format 0 if 
-	the transmission is over 1 symbol or 2 symbols,
-	the number of HARQ-ACK information bits with positive or negative SR (HARQ-ACK/SR bits) is UCI consists of 1 or 2 bits HARQ-ACK/SR only
-	PUCCH format 1 if 
-	the transmission is over 4 or more symbols,
-	the number of HARQ-ACK/SR bits is UCI consists of 1 or 2 bits HARQ-ACK/SR only
-	PUCCH format 2 if 
-	the transmission is over 1 symbol or 2 symbols,
-	the number of UCI bits is more than 2 
-	PUCCH format 3 if 
-	the transmission is over 4 or more symbols,
-	the number of UCI bits is more than 2 
-	the PUCCH resource does not include an orthogonal cover code
-	PUCCH format 4 if 
-	the transmission is over 4 or more symbols,
-	the number of UCI bits is more than 2,
-	a the PUCCH resource includes an orthogonal cover code 
A spatial setting for a PUCCH transmission is provided by higher layer parameter PUCCH-SpatialRelationInfoPUCCH-Spatialrelationinfo if the UE is configured with a single value for higher layer parameter pucch-SpatialRelationInfoIdpucch-SpatialrelationinfoId; otherwise, the spatial setting is provided by higher layer parameter PUCCH-SpatialRelationInfo from a set of multiple values provided by respective higher layer parameters pucch-SpatialRelationInfoId [11, TS 38.321]. The UE applies corresponding actions in [10, TS 38.321] and a corresponding setting for a spatial domain filter to transmit PUCCH 3 msec after the slot where the UE transmits HARQ-ACK information corresponding to a PDSCH reception providing the PUCCH-SpatialRelationInfo.
-	If PUCCH-SpatialRelationInfoPUCCH-Spatialrelationinfo provides higher layer parameter ssb-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a SS/PBCH block with index provided by ssb-Index; else if PUCCH-SpatialRelationInfoPUCCH-Spatialrelationinfo provides higher layer parameter csi-RS-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a CSI-RS with resource index provided by csi-RS-Index; else PUCCH-SpatialRelationInfoPUCCH-Spatialrelationinfo provides higher layer parameter srs, and the UE transmits the PUCCH with a same spatial domain filter used as for a transmission of a SRS with resource index provided by srs.
--- Unchanged texts are omitted ---
------------ End of text proposal 2 ----------
Proposal 2: Consider the clarifications/improvements to Subclause 9.2.2 (see text proposal 2).

2.3  Corrections on PUCCH multiplexing


The pseudo-code in Subclause 9.2.5 of TS 38.213 is targeted to multiplexing UCI from overlapping PUCCH resources and determine a set of non-overlapping PUCCH resources. However, when the last PUCCH resource ( in the pseudo-code) overlaps with a few PUCCH resources ( in the pseudo-code) ahead of it, UCI cannot be multiplexed according to the current pseudo-code. Corrections are needed to solve this inconsistency.
The suggested modifications are in text proposal 3 below.
------------ Start of text proposal 3 ----------	
[bookmark: _Toc517265066]9.2.5	UE procedure for reporting multiple UCI types
--- Unchanged texts are omitted ---




If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and PUCCHs with HARQ-ACK that satisfies the above  and  timing conditions and does not overlap with any other PUCCH or PUSCH that does not satisfy the above  and  timing conditions, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code.

Set  to the set of resources for transmission of corresponding PUCCHs in a slot where
-	a resource with an earlier first symbol is placed before a resource with later first symbol
-	for two resources with same first symbol, the resource with longer duration is placed before the resource with shorter duration
-	for two resources with same first symbol and same duration, the placement is arbitrary

-	the above three steps for the set [image: ] are according to a subsequent pseudo-code for a function 

-	if the UE is not provided with higher layer parameter simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided with higher layer parameter simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information


Set  to the cardinality of 


Set to be the first symbol of resource  in the slot


Set   to be the number of symbols of resource  in the slot

Set [image: ] - index of first resource in set 
Set [image: ] - counter of overlapped resources

while 
if any of resources [image: ] overlaps with resource [image: ] 




end if


elseif none of resources [image: ] overlaps with resource [image: ] or any of resources  overlaps with resource 
if [image: ]
multiplex UCI for resources [image: ] in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2 
set the index of the single resource to [image: ] 
[image: ]

  % start from the beginning after reordering unmerged resources at next step




 % function that re-orders resources in current set 
else


end if
end if
end while

The function  performs the following pseudo-code
{



while  % the next two while loops are to re-order the unmerged resources



while   


if  OR 






end if


end while


end while
}



For each PUCCH resource in the set  that satisfies the aforementioned  and  timing conditions
-	the UE transmits a PUCCH using the resource if the resource does not overlap with a PUSCH, or if the resource is associated with repetitions of a PUCCH over multiple slots
-	the UE multiplexes HARQ-ACK information and/or CSI in a PUSCH if the resource overlaps with the PUSCH, as described in Subclause 9.3, and does not transmit SR. In case the resource overlaps with multiple PUSCHs, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in Subclause 9.
--- Unchanged texts are omitted ---
------------ End of text proposal 3 ----------	
Proposal 3: Consider the corrections on the pseudo-code in Subclause 9.2.5 (see text proposal 3).

2.4  Corrections on simultaneous transmission of HARQ-ACK and SR
For simultaneous transmission of SR and HARQ-ACK using PUCCH format 1, the following agreements have been achieved in RAN1 #91 meeting.
Agreements:
· For simultaneous transmission of SR and HARQ-ACK using Format 1, it is done similarly to LTE PUCCH Format 1a/1b.
· In case of negative SR, PUCCH Format 1 is transmitted using the resource for HARQ-ACK.
· In case of positive SR, PUCCH Format 1 is transmitted using the resource for SR.
According to the agreements, in case of positive SR, HARQ-ACK will be transmitted in the SR resource so that both positive SR and HARQ-ACK can be transmitted to the gNB. However, the wording in Subclause 9.2.5.1 of the current TS 38.213 is that “the UE transmits in the PUCCH resource using PUCCH format 1 for SR transmission as described in Subclause 9.2.4”. This would be interpreted as that only SR is transmitted to the gNB and thus is inconsistent with the agreements.
The suggested modifications are in text proposal 4 below. A paragraph within Subclause 9.2.5.1 seems to be redundant and is also deleted.
------------ Start of text proposal 4 ----------	
[bookmark: _Ref500749986][bookmark: _Toc517265067]9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
--- Unchanged texts are omitted ---
If the UE would transmit positive SR in a resource using PUCCH format 1 and at most two HARQ-ACK information bits in a resource using PUCCH format 1 in a slot, the UE transmits a PUCCH the HARQ-ACK in the SR PUCCH resource using PUCCH format 1 for SR transmission as described in Subclause 9.2.4. If a UE would transmit negative SR in a resource using PUCCH format 1 and at most two HARQ-ACK information bits in a resource using PUCCH format 1 in a slot, the UE transmits a PUCCH in the resource using PUCCH format 1 for HARQ-ACK information as described in Subclause 9.2.3.
--- Unchanged texts are omitted ---
If a UE would transmit periodic/semi-persistent CSI in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot , [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId , are prepended to the periodic/semi-persistent CSI information bits as described in Subclause 9.2.5.2 and the UE transmits a PUCCH with the combined UCI bits in a resource using the PUCCH format 2 or PUCCH format 3 or PUCCH format 4 resource for CSI reporting. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs.
If a UE would transmit periodic/semi-persistent CSI in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId , are prepended to the periodic/semi-persistent CSI information bits as described in Subclause 9.2.5.2 and the UE transmits a PUCCH with the combined UCI bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs.	Comment by Author: This paragraph seems to be a redundant duplicate
--- Unchanged texts are omitted ---
------------ End of text proposal 4 ----------	
Proposal 4: Consider the corrections on simultaneous transmission of HARQ and SR in Subclause 9.2.5.1 (see text proposal 4).

2.5	Corrections on multiplexing HARQ-ACK/SR and CSI

A typo has been spotted in Subclause 9.2.5.2 where  is missing. 
The suggested modifications are in text proposal 5 below.
------------ Start of text proposal 5 ----------	
[bookmark: _Ref500185963][bookmark: _Toc517265068]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI in a PUCCH
--- Unchanged texts are omitted ---
If a UE has CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH



-	if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with  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 , and configured code rate ;



-	if [image: ], the UE uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource ;




-	else if [image: ] and [image: ], , 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 , or the PUCCH format 3 resource , or the PUCCH format 4 resource ; 



-	else the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK/SR, when any, in ascending priority order as described in [6, TS 38.214]. 
--- Unchanged texts are omitted ---
------------ End of text proposal 5 ----------	
Proposal 5: Adopt the typo revision in Subclause 9.2.5.2 (see text proposal 5).

3. Conclusions
The following proposals are made for TS 38.213 Subclause 9.2.
Proposal 1: Adopt the typo revision in Subclause 9.2.1 (see text proposal 1).
Proposal 2: Consider the clarifications/improvements to Subclause 9.2.2 (see text proposal 2).
Proposal 3: Consider the corrections on the pseudo-code in Subclause 9.2.5 (see text proposal 3).
Proposal 4: Consider the corrections on simultaneous transmission of HARQ and SR in Subclause 9.2.5.1 (see text proposal 4).
Proposal 5: Adopt the typo revision in Subclause 9.2.5.2 (see text proposal 5).
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