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1. [bookmark: _Ref521334010]Introduction
In this contribution, we discuss several issues for PUCCH resource determination based on Rel-16 TS 38.213, and provide our views for fixing such issues.
2. Discussion
Issue 1: 
As approved in R1-2202898 in RAN1#108-e, the 1st SPS PDSCH associated with the SPS activation DCI should be considered as an SPS PDSCH, and the PUCCH resource indication field (PRI) in the SPS activation DCI should be excluded from the PUCCH resource determination procedure.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK20][bookmark: OLE_LINK21]However, SPS activation DCI is still included in several paragraphs for PUCCH resource determination in Clauses 9.2.3 and 9.2.5.2 as highlight in yellow below, which is not aligned with the approved CR.

Issue 2: 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The bit width of PRI field in DCI format 1_2 is configured by higher layer. There may be no PRI field in DCI format 1_2 and the first resource within the PUCCH resource set is used as specified in Clause 9.2.3. 
However, DCI format 1_2 without PRI field is not considered in several paragraphs for PUCCH resource determination during the multiplexing of HARQ-ACK/SR and CSI in Clauses 9.2.5.2, as highlight in blue below, which may result in that PRI is always required to be existed in such multiplexing cases. It is not aligned with the PRI configuration in DCI format 1_2.

Issue 3: 
There may be no PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, in which case the value of K1 is determined from higher layer configurations. 
However, when determining the last DCI for PUCCH resource determination for the multiplexing of HARQ-ACK/SR and CSI in Clause 9.2.5.2, as highlight in green below, one place does not consider the case of no PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, two places do not require a same PUCCH transmission slot for the case of no PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, and one place with a redundant description of the case of no PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format.

Generally, there could be two ways to solve the above issues.
· Way 1: each issue could be fixed separately as shown in the Draft CR1, that is:
For issue 1, it could be clarified that SPS activation DCI is excluded from the DCIs for PUCCH resource determination for the first set of PUCCH resources with more than 8 resources in Clause 9.2.3 and for the multiplexing of HARQ-ACK/SR and CSI in Clause 9.2.5.2.
For issue 2, UE behaviour for PUCCH resource determination when there is no PRI field could be added for the multiplexing of HARQ-ACK/SR and CSI in Clause 9.2.5.2.
For issue 3, HARQ-ACK timing for PUCCH resource determination could be corrected by adding the missing part and removing the redundant part for the multiplexing of HARQ-ACK/SR and CSI in Clause 9.2.5.2.
· Way 2: to solve the issue1~3 in Clause 9.2.5.2 together by referring Clause 9.2.3 for PUCCH resource determination, as shown in the Draft CR2

Way2 is simple but with more deletion of current spec and Way1 maintains more current spec but may result in more repeated new content since PUCCH resource determination by excluding SPS activation DCI, with 0~3 bits of PRI, and based on RRC configured value of PDSCH-to-HARQ_feedback timing are already given in Clause 9.2.3.
Since both Ways could fix the above issues, either one is acceptable for us and we slightly prefer Draft CR2 since it has good forward compatibility. Once R16 CR is agreed, the mirror one for R17 could be made accordingly. Hence we have the following proposal:
Proposal: To agree either Draft CR1 or Draft CR2 for TS 38.213 to solve the issues of PUCCH resource determination from Rel-16.
	[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc129774571]9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged parts are omitted>
For the first set of PUCCH resources and when the size [image: ] of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: ], [image: ], as
	[image: ]
where [image: ] is a number of CCEs in CORESET [image: ] of the PDCCH reception for the DCI format as described in clause 10.1, [image: ] is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. If the DCI format does not include a PUCCH resource indicator field, .
<Unchanged parts are omitted>
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
<Unchanged parts are omitted>
If a UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports [6, TS 38.214] to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, indicating a same slot for the PUCCH transmission, or by a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for [image: ] UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR, and CSI reports bits by selecting the minimum number [image: ] of the [image: ] PRBs satisfying [image: ] as described in clauses 9.2.3 and 9.2.5.1;
-	else, the UE selects [image: ] CSI report(s), from the [image: ] CSI reports, for transmission together with HARQ-ACK and SR in ascending priority value [6, TS 38.214], where  the value of [image: ] satisfies [image: ] and [image: ], where [image: ] is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
-	else, if the UE is provided a second interlace of  PRBs by interlace1 and if ,  the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .
If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for [image: ] UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR and the [image: ] CSI report bits by selecting the minimum number [image: ] of PRBs from the [image: ] PRBs satisfying [image: ] as described in clauses 9.2.3 and 9.2.5.1
-	else, 
-	if for [image: ] Part 2 CSI report priority value(s), it is
[image: ] and 
[image: ], 
the UE selects the first [image: ] Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and [image: ] Part 1 CSI reports , where [image: ] is the number of Part 1 CSI report bits for the [image: ] CSI report and [image: ] is the number of Part 2 CSI report bits for the [image: ] CSI report priority value, [image: ] is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ] 
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s), from the [image: ] CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR and the  CSI report bits in a PUCCH over the first interlace 
-	else if the UE is provided a second interlace of  PRBs by interlace1 and if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, with .



3. Conclusions
In this contribution, we discussed the issues for PUCCH resource determination with the following proposal and two draft CRs.
[bookmark: _GoBack]Proposal: To agree either Draft CR1 or Draft CR2 for TS 38.213 to solve the issues of PUCCH resource determination from Rel-16.

4. Reference
[1] 3GPP TS 38.213, V16.13.0, 2023-03
[2] [bookmark: _Ref131086574][bookmark: _Ref126761925][bookmark: _Ref131082315]R1-2202898, Clarification of the SPS PDSCH activation and HARQ-ACK transmission for the 1st SPS PDSCH, Moderator (Nokia), RAN1#108-e
image2.wmf
PUCCH

r


image3.wmf
1

0

PUCCH

PUCCH

-

£

£

R

r


image4.wmf
é

ù

ë

û

ï

ï

ï

þ

ï

ï

ï

ý

ü

ï

ï

ï

î

ï

ï

ï

í

ì

³

D

+

ú

û

ú

ê

ë

ê

×

D

+

ú

ú

û

ú

ê

ê

ë

ê

×

<

D

ú

ú

ù

ê

ê

é

×

D

+

ú

ú

û

ú

ê

ê

ë

ê

×

=

8

mod

if

8

mod

8

8

8

mod

if

8

8

PUCCH

PRI

PUCCH

PUCCH

PRI

,

CCE

PUCCH

CCE,

PUCCH

PRI

PUCCH

PRI

,

CCE

PUCCH

CCE,

PUCCH

R

R

R

N

R

n

R

R

N

R

n

r

p

p

p

p


image5.wmf
p

N

,

CCE


image6.wmf
p


image7.wmf
p

n

CCE,


image8.wmf
UCI

O


image9.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

-

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part1

-

CSI

CRC,

part1

CSI

SR

ACK


image10.wmf
PUCCH

min

RB,

M


image11.wmf
PUCCH

RB

M


image12.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

min

RB,

part1

-

CSI

CRC,

part1

-

CSI

SR

ACK


image13.wmf
reported

CSI

N


image14.wmf
total

CSI

N


image15.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

£

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

å

=

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part1,

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

reported

CSI


image16.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

>

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

+

+

=

å

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

1

part1,

-

CSI

CRC,

1

1

,

part1

-

CSI

SR

ACK

reported

CSI


image17.wmf
N

O

part1,

-

CSI

CRC,


image18.wmf
å

=

+

+

reported

CSI

1

,

part1

-

CSI

SR

ACK

N

n

n

O

O

O


image19.wmf
1

part1,

-

CSI

CRC,

+

N

O


image20.wmf
å

+

=

+

+

1

1

,

part1

-

CSI

SR

ACK

reported

CSI

N

n

n

O

O

O


image21.wmf
UCI

O


image22.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

CRC

CSI

SR

ACK


image23.wmf
total

CSI

N


image24.wmf
PUCCH

min

RB,

M


image25.wmf
PUCCH

RB

M


image26.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

min

RB,

CRC

CSI

SR

ACK


image27.wmf
0

reported

part2

-

CSI

>

N


image28.wmf
(

)

r

Q

r

Q

O

O

O

O

N

N

M

O

O

m

m

N

n

n

N

N

n

n

×

×

÷

÷

ø

ö

ç

ç

è

æ

ú

ú

ú

ù

ê

ê

ê

é

×

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

-

×

×

£

+

å

å

=

=

part1

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part2,

-

CSI

CRC,

1

,

part2

-

CSI

total

CSI

reported

part2

-

CSI


image29.wmf
(

)

r

Q

r

Q

O

O

O

O

N

N

M

O

O

m

m

N

n

n

N

n

n

×

×

÷

÷

ø

ö

ç

ç

è

æ

ú

ú

ú

ù

ê

ê

ê

é

×

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

-

×

×

>

+

å

å

=

+

+

=

part1

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

1

N

part2,

-

CSI

CRC,

1

1

,

part2

-

CSI

total

CSI

reported

part2

-

CSI


image30.wmf
reported

part2

-

CSI

N


image31.wmf
n

O

,

part1

-

CSI


image32.wmf
th

n


image33.wmf
n

O

,

part2

-

CSI


image34.wmf
N

O

part2,

-

CSI

CRC,


image35.wmf
å

=

reported

part2

-

CSI

1

,

part2

-

CSI

N

n

n

O


image36.wmf
1

part2,

-

CSI

CRC,

+

N

O


image37.wmf
å

+

=

1

1

,

part2

-

CSI

reported

part2

-

CSI

N

n

n

O


image38.wmf
reported

part1

-

CSI

N


image39.wmf
reported

part1

-

CSI

N


image40.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

£

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

+

+

å

=

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part1,

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

reported

part1

-

CSI


image41.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

>

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

+

+

=

å

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

1

part1,

-

CSI

CRC,

1

1

,

part1

-

CSI

SR

ACK

reported

part1

-

CSI


image42.wmf
N

O

part1,

-

CSI

CRC,


image43.wmf
å

=

+

+

reported

part1

-

CSI

1

,

part1

-

CSI

SR

ACK

N

n

n

O

O

O


image44.wmf
1

part1,

-

CSI

CRC,

+

N

O


image45.wmf
å

+

=

+

+

1

1

,

part1

-

CSI

SR

ACK

reported

part1

-

CSI

N

n

n

O

O

O


image1.wmf
PUCCH

R


