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[bookmark: _Ref500185963][bookmark: _Toc12021482][bookmark: _Toc20311594][bookmark: _Toc26719419]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
*** Unchanged text is 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 [56, 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 DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have 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 Subclause 9.2.1 and Subclause 9.2.3 for  UCI bits
and




-	if , the UE transmits the HARQ-ACK, SR, and CSI reports bits by selecting the minimum number  of the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1;
-	else, 

-	if for CSI report priority value(s), it is





the UE selects  CSI report(s), from the  CSI reports, for transmission together with HARQ-ACK and SR in ascending priority value [6, TS 38.214], where  the value of  satisfies  and , 






the UE selects  CSI report(s), from the  CSI reports, for transmission together with HARQ-ACK and SR in ascending priority value [5.2.5, TS 38.214], where  is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits.
-	else, the UE transmits the HARQ-ACK and SR.
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 DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have 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 Subclause 9.2.1 and Subclause 9.2.3 for  UCI bits
and




-	if [image: ], the UE transmits the HARQ-ACK, SR and the  CSI report bits by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1
-	else, 

-	if for  Part 2 CSI report priority value(s), it is

 and 

, 










the UE selects the first  Part 2 CSI reports, according to respective priority value(s) [5.2.56, TS 38.214], for transmission together with the HARQ-ACK, SR and  Part 1 CSI reports , where  is the number of Part 1 CSI report bits for the  CSI report and  is the number of Part 2 CSI report bits for the  CSI report priority value,  is a number of CRC bits corresponding to , and  is a number of CRC bits corresponding to  
-	else if all Part 2 CSI reports are dropped

-	if the UE drops all Part 2 CSI reports and for  Part 1 CSI report(s), it is





selects  Part 1 CSI report(s), from the  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  satisfies  and , 






the UE selects  Part 1 CSI report(s), from the  CSI reports in ascending priority value [5.2.5, TS 38.214], for transmission together with the HARQ-ACK and SR information bits, where is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits.
-	else, the UE transmits the HARQ-ACK and SR.
*** Unchanged text is omitted ***
image1.wmf
UCI

O


oleObject1.bin

image2.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


oleObject2.bin

image3.wmf
PUCCH

min

RB,

M


oleObject3.bin

image4.wmf
PUCCH

RB

M


oleObject4.bin

image5.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


oleObject5.bin

image6.wmf
reported

CSI

0

N

>


oleObject6.bin

image7.wmf
reported

CSI

N


oleObject7.bin

image8.wmf
total

CSI

N


oleObject8.bin

oleObject9.bin

image9.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


oleObject10.bin

image10.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


oleObject11.bin

oleObject12.bin

oleObject13.bin

image11.wmf
N

O

part1,

-

CSI

CRC,


oleObject14.bin

image12.wmf
å

=

+

+

reported

CSI

1

,

part1

-

CSI

SR

ACK

N

n

n

O

O

O


oleObject15.bin

image13.wmf
1

part1,

-

CSI

CRC,

+

N

O


oleObject16.bin

image14.wmf
å

+

=

+

+

1

1

,

part1

-

CSI

SR

ACK

reported

CSI

N

n

n

O

O

O


oleObject17.bin

image15.wmf
UCI

O


oleObject18.bin

image16.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

CRC

CSI

SR

ACK


image17.wmf
total

CSI

N


oleObject19.bin

image18.wmf
PUCCH

min

RB,

M


oleObject20.bin

image19.wmf
PUCCH

RB

M


oleObject21.bin

image20.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

min

RB,

CRC

CSI

SR

ACK


oleObject22.bin

image21.wmf
0

reported

part2

-

CSI

>

N


oleObject23.bin

image22.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


oleObject24.bin

image23.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


oleObject25.bin

image24.wmf
reported

part2

-

CSI

N


oleObject26.bin

oleObject27.bin

image25.wmf
n

O

,

part1

-

CSI


oleObject28.bin

image26.wmf
th

n


oleObject29.bin

image27.wmf
n

O

,

part2

-

CSI


oleObject30.bin

oleObject31.bin

image28.wmf
N

O

part2,

-

CSI

CRC,


oleObject32.bin

image29.wmf
å

=

reported

part2

-

CSI

1

,

part2

-

CSI

N

n

n

O


oleObject33.bin

image30.wmf
1

part2,

-

CSI

CRC,

+

N

O


oleObject34.bin

image31.wmf
å

+

=

1

1

,

part2

-

CSI

reported

part2

-

CSI

N

n

n

O


oleObject35.bin

image32.wmf
reported

CSI-part1

0

N

>


oleObject36.bin

image33.wmf
reported

part1

-

CSI

N


oleObject37.bin

oleObject38.bin

image34.wmf
reported

part1

-

CSI

N


oleObject39.bin

image35.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


oleObject40.bin

image36.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


oleObject41.bin

oleObject42.bin

oleObject43.bin

image37.wmf
N

O

part1,

-

CSI

CRC,


oleObject44.bin

image38.wmf
å

=

+

+

reported

part1

-

CSI

1

,

part1

-

CSI

SR

ACK

N

n

n

O

O

O


oleObject45.bin

image39.wmf
1

part1,

-

CSI

CRC,

+

N

O


oleObject46.bin

image40.wmf
å

+

=

+

+

1

1

,

part1

-

CSI

SR

ACK

reported

part1

-

CSI

N

n

n

O

O

O


oleObject47.bin

