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	1． [bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]There is a typo in the subscript of HARQ-ACK sequence in clause 9.1.2.1.
2． According to clause 11.3, a UE can be provided an index for a location in DCI format 2_2 of a first bit for a TPC command field for the SpCell for EN-DC operation. SpCell includes both PCell and PScell, but it is not correct to include PCell which is using LTE for EN-DC operation. Actually, for all DC operations including EN-DC, NE-DC and NR-DC, PCell can be replaced by PScell accroding to the descriptions at the beginning of Clause 11 when necessary. 
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[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc44877067][bookmark: _Toc51963698][bookmark: _Toc58252796][bookmark: _Toc66825535]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
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A UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set  defines a total number  of occasions for PDSCH reception or SPS PDSCH release for serving cell  corresponding to the HARQ-ACK information bits.

Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell

Set - HARQ-ACK information bit index

Set  to the number of serving cells configured by higher layers for the UE

while 

Set  – index of occasion for candidate PDSCH reception or SPS PDSCH release

while 

if harq-ACK-SpatialBundlingPUCCH is not provided, PDSCH-CodeBlockGroupTransmission is not provided, and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,

 = HARQ-ACK information bit corresponding to a first transport block of this cell;

;

 = HARQ-ACK information bit corresponding to a second transport block of this cell;

;

elseif harq-ACK-SpatialBundlingPUCCH is provided, and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,

 = binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks of this cell - if the UE receives one transport block, the UE assumes ACK for the second transport block;

;


elseif PDSCH-CodeBlockGroupTransmission is provided, and  CBGs are indicated by maxCodeBlockGroupsPerTransportBlock for serving cell ,

Set - CBG index

while 


 = HARQ-ACK information bit corresponding to CBG  of the first transport block;

if the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell 


	 = HARQ-ACK information bit corresponding to CBG  of the second transport block;
end if

;
end while



, where  is the value of maxNrofCodeWordsScheduledByDCI for the active DL BWP of serving cell ;
else


 = HARQ-ACK information bit of serving cell ;

;
end if

;
end while

;
end while



If , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as  where 







-	 is the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion  for serving cell  and the UE reports corresponding HARQ-ACK information in the PUCCH.



-	 is the number of CBGs the UE receives in a PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.
< Unchanged part is omitted >

[bookmark: _Toc12021492][bookmark: _Toc20311604][bookmark: _Toc26719429][bookmark: _Toc44877089][bookmark: _Toc51963720][bookmark: _Toc66825557]11.3	Group TPC commands for PUCCH/PUSCH
For PUCCH transmission on a serving cell, a UE can be provided
-	a TPC-PUCCH-RNTI for a DCI format 2_2 by tpc-PUCCH-RNTI

-	a field in DCI format 2_2 is a TPC command of 2 bits mapping to  values as described in Clause 7.2.1
-	an index for a location in DCI format 2_2 of a first bit for a TPC command field for the PCell, or the SpCell for EN-DC operation, or for a carrier of the PCell by tpc-IndexPCell
-	an index for a location in DCI format 2_2 of a first bit for a TPC command field for the PUCCH-SCell or for a carrier for the PUCCH-SCell by tpc-IndexPUCCH-Scell

-	a mapping for the PUCCH power control adjustment state , by a corresponding {0, 1} value of a closed loop index field that is appended to the TPC command field in DCI format 2_2 if the UE indicates a capability to support two PUCCH power control adjustment states by twoDifferentTPC-Loop-PUCCH, and if the UE is configured for two PUCCH power control adjustment states by twoPUCCH-PC-AdjustmentStates


The UE is also provided on a serving cell with a configuration for a search space set  and a corresponding CORESET  for monitoring PDCCH candidates for DCI format 2_2 with CRC scrambled by a TPC-PUCCH-RNTI as described in Clause 10.1.
For PUSCH transmission on a serving cell, a UE can be provided
-	a TPC-PUSCH-RNTI for a DCI format 2_2 by tpc-PUSCH-RNTI

-	a field in DCI format 2_2 is a TPC command of 2 bits mapping to  values as described in Clause 7.1.1
-	an index for a location in DCI format 2_2 of a first bit for a TPC command field for an uplink carrier of the serving cell by tpc-Index
-	an index for a location in DCI format 2_2 of a first bit for a TPC command field for a supplementary uplink carrier of the serving cell by tpc-IndexSUL
-	an index of the serving cell by targetCell. If targetCell is not provided, the serving cell is the cell of the PDCCH reception for DCI format 2_2

-	a mapping for the PUSCH power control adjustment state , by a corresponding {0, 1} value of a closed loop index field that is appended to the TPC command field for the uplink carrier or for the supplementary uplink carrier of the serving cell in DCI format 2_2 if the UE indicates a capability to support two PUSCH power control adjustment states, by twoDifferentTPC-Loop-PUSCH, and if the UE is configured for two PUSCH power control adjustment states by twoPUSCH-PC-AdjustmentStates


The UE is also provided for the serving cell of the PDCCH reception for DCI format 2_2 with a configuration for a search space set  and a corresponding CORESET  for monitoring PDCCH candidates for DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI as described in Clause 10.1. 

oleObject51.bin

image38.wmf
PUCCH, ,,

bfc

d


oleObject52.bin

image39.wmf
{

}

1

,

0

Î

l


oleObject53.bin

image40.wmf
s


oleObject54.bin

image41.wmf
p


oleObject55.bin

image42.wmf
PUSCH, ,,

bfc

d


oleObject56.bin

oleObject57.bin

image43.wmf
s


oleObject58.bin

image44.wmf
p


oleObject59.bin

image1.wmf
ACK

O

ACK

ACK

ACK

o

o

o

1

1

0

-

~

,...,

~

 

,

~


oleObject1.bin

image2.wmf
ACK

O

ACK

ACK

ACK

o

o

o

1

1

0

~

,...,

~

 

,

~

-


oleObject2.bin

image3.wmf
ACK

O


oleObject3.bin

image4.wmf
c

A

M

,


oleObject4.bin

image5.wmf
c

M


oleObject5.bin

image6.wmf
c


oleObject6.bin

image7.wmf
0

=

c


oleObject7.bin

image8.wmf
0

=

j


oleObject8.bin

image9.wmf
DL

cells

N


oleObject9.bin

image10.wmf
DL

cells

N

c

<


oleObject10.bin

image11.wmf
0

=

m


oleObject11.bin

image12.wmf
c

M

m

<


oleObject12.bin

image13.wmf
c


oleObject13.bin

image14.wmf
ACK

j

o

~


oleObject14.bin

image15.wmf
1

+

=

j

j


oleObject15.bin

image16.wmf
ACK

j

o

~


oleObject16.bin

image17.wmf
1

+

=

j

j


oleObject17.bin

image18.wmf
c


oleObject18.bin

image19.wmf
ACK

j

o

~


oleObject19.bin

oleObject20.bin

image20.wmf
max

CBG/TB,

ACK,

HARQ

c

N

-


oleObject21.bin

oleObject22.bin

image21.wmf
0

CBG

=

n


oleObject23.bin

image22.wmf
max

CBG/TB,

ACK,

HARQ

CBG

c

N

n

-

<


oleObject24.bin

image23.wmf
ACK

n

j

o

CBG

~

+


oleObject25.bin

image24.wmf
CBG

n


oleObject26.bin

oleObject27.bin

image25.wmf
ACK

N

n

j

c

o

max

CBG/TB,

ACK,

HARQ

CBG

~

-

+

+


oleObject28.bin

oleObject29.bin

image26.wmf
1

CBG

CBG

+

=

n

n


oleObject30.bin

image27.wmf
max

CBG/TB,

,

ACK

HARQ

DL

TB,

c

c

N

N

j

j

-

×

+

=


oleObject31.bin

image28.wmf
DL

TB,

c

N


oleObject32.bin

oleObject33.bin

oleObject34.bin

oleObject35.bin

oleObject36.bin

image29.wmf
1

+

=

m

m


oleObject37.bin

image30.wmf
1

+

=

c

c


oleObject38.bin

image31.wmf
11

CSI

SR

ACK

£

+

+

O

O

O


oleObject39.bin

image32.wmf
ACK

-

HARQ

n


oleObject40.bin

image33.wmf
å

å

å

å

-

=

-

=

-

=

-

=

+

=

1

0

1

0

CBG

received,

,

1

0

1

0

received

,

ACK

-

HARQ

DL

cells

DL

cells

N

c

M

m

c

m

N

c

M

m

c

m

c

c

N

N

n


oleObject41.bin

image34.wmf
received

,

c

m

N


oleObject42.bin

image35.wmf
m


oleObject43.bin

oleObject44.bin

image36.wmf
m


oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

image37.wmf
CBG

received,

,

c

m

N


oleObject49.bin

oleObject50.bin

