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[bookmark: _GoBack]
[bookmark: _Toc19798681][bookmark: _Toc26467152][bookmark: _Toc29326506][bookmark: _Toc29327656][bookmark: _Toc36045846][bookmark: _Toc36046106][bookmark: _Toc36046252][bookmark: _Toc45209169][bookmark: _Toc51852342][bookmark: _Toc129874417][bookmark: _Toc19798737][bookmark: _Toc26467208][bookmark: _Toc29326563][bookmark: _Toc29327713][bookmark: _Toc36045903][bookmark: _Toc36046163][bookmark: _Toc36046309][bookmark: _Toc45209226][bookmark: _Toc51852399][bookmark: _Toc129874477][bookmark: _Toc19798774][bookmark: _Toc26467245][bookmark: _Toc29326606][bookmark: _Toc29327756][bookmark: _Toc36045946][bookmark: _Toc36046206][bookmark: _Toc36046352][bookmark: _Toc45209269][bookmark: _Toc51852443][bookmark: _Toc129874525]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
BCH	Broadcast channel
CBG	Code block group
CBGTI	Code block group transmission information 
CG	Configured grant
CG-DFI	CG downlink feedback information
CG-UCI	CG uplink control information
CORESET	Control resource set 
COT	Channel occupancy time
CQI	Channel quality indicator
CRC	Cyclic redundancy check 
CRI	CSI-RS resource indicator
CSI	Channel state information
CSI-RS	CSI reference signal
DAI	Downlink assignment index
DCI	Downlink control information
DL	Downlink
DL-SCH	Downlink shared channel
DMRS	Demodulation reference signal
HARQ	Hybrid automatic repeat request 
HARQ-ACK	Hybrid automatic repeat request acknowledgement 
LDPC	Low density parity check
LI	Layer indicator
MBS	Multicast broadcast services
MCS	Modulation and coding scheme
OFDM	Orthogonal frequency division multiplex
PBCH	Physical broadcast channel
PCH	Paging channel
PDCCH	Physical downlink control channel
PDSCH	Physical downlink shared channel
PMI	Precoding matrix indicator
PRB	Physical resource block
PRACH	Physical random access channel
PSBCH	Physical sidelink broadcast channel
PSCCH	Physical sidelink control channel
PSFCH	Physical sidelink feedback channel
PSSCH	Physical sidelink shared channel
PTRS	Phase-tracking reference signal
PUCCH	Physical uplink control channel
PUSCH	Physical uplink shared channel
RACH	Random access channel
RI	Rank indicator
RSRP	Reference signal received power
SCI	Sidelink control information
SFCI	Sidelink feedback control information
SFN	System frame number
SL	Sidelink
SL-BCH	Sidelink broadcast channel
SL-SCH	Sidelink shared channel
SR	Scheduling request
SRS	Sounding reference signal
SS	Synchronisation signal
SUL	Supplementary uplink
TCI                      Transmission configuration indicator           
TPC	Transmit power control 
TrCH	Transport channel
UCI	Uplink control information
UE	User equipment 
UL	Uplink
UL-SCH	Uplink shared channel
VRB	Virtual resource block
ZP CSI-RS	Zero power CSI-RS

< Unchanged parts are omitted >
[bookmark: _Toc19798718][bookmark: _Toc26467189][bookmark: _Toc29326544][bookmark: _Toc29327694][bookmark: _Toc36045884][bookmark: _Toc36046144][bookmark: _Toc36046290][bookmark: _Toc45209207][bookmark: _Toc51852380][bookmark: _Toc129874455]6.2.7	Data and control multiplexing
In case where there are more than one UL-SCH transport blocks for the PUSCH transmission, the UCI information is multiplexed only on the UL-SCH transport block with highest IMCS value for the initial PUSCH, where IMCS is as defined in Clause 6.1.4.1 in [6, TS 38.214]. In case the two transport blocks have the same IMCS value for the initial PUSCH, the UCI information is multiplexed with data only on the first transport block. The PUSCH for UCI multiplexing in this Clause referes to the UL-SCH transport block for UCI multiplexing. 	Comment by Yan Cheng 2: Editor’s note: For now I feel it would be sufficient to use this general description here for UCI multiplexing in case of two codewords. However, due to the tight time, I might miss something here, I will further check and think more whether there are other better way and update after August meeting. This time we don't have much time left before the deadline.   

Denote the coded bits for UL-SCH as .

Denote the coded bits for HARQ-ACK or jointly coded bits for HARQ-ACK and CG-UCI when the high layer parameter cg-UCI-Multiplexing is configured, if any, as .

Denote the coded bits for CSI part 1, if any, as .

Denote the coded bits for CSI part 2, if any, as .
Denote the coded bits for CG-UCI without HARQ-ACK, if any, as .

Denote the multiplexed data and control coded bit sequence as .



Denote  as the OFDM symbol index of the scheduled PUSCH, starting from 0 to , where  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS.



Denote  as the subcarrier index of the scheduled PUSCH, starting from 0 to , where  is expressed as a number of subcarriers.




Denote  as the set of resource elements, in ascending order of indices , available for transmission of data in OFDM symbol , for . 





Denote  as the number of elements in set . Denote  as the -th element in .











Denote  as the set of resource elements, in ascending order of indices , available for transmission of UCI in OFDM symbol , for . Denote  as the number of elements in set . Denote  as the -th element in . For any OFDM symbol that carriers DMRS of the PUSCH, . For any OFDM symbol that does not carry DMRS of the PUSCH, .

If frequency hopping is configured for the PUSCH, 

-	denote  as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS in the first hop;

-	denote  as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS in the second hop. 

-	denote  as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the first hop;

-	denote  as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the second hop;
-	if HARQ-ACK is present for transmission on the PUSCH with UL-SCH or if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, let 


-	 and ;
-	if CSI is present for transmission on the PUSCH with UL-SCH, let 

-	;

-	;

-	; and 

-	;
-	if CG-UCI is present for transmission on the PUSCH with UL-SCH and without HARQ-ACK, let
-	 and 
-	if only HARQ-ACK and CSI part 1 are present for transmission on the PUSCH without UL-SCH, let 

-	;

-	;

-	; and 

-	;
-	if HARQ-ACK, CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let 

-	;

-	;


-	if the number of HARQ-ACK information bits is more than 2,; otherwise, 

-	;


-	 if the number of HARQ-ACK information bits is no more than 2, and  otherwise; and


-	 if the number of HARQ-ACK information bits is no more than 2, and  otherwise; 
-	if only CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let 

-	;

-	;

-	; and

-	;



-	let , and denote ,  as the number of OFDM symbols of the PUSCH in the first and second hop, respectively;

-	 is the number of transmission layers of the PUSCH;

-	 is the modulation order of the PUSCH;

-	;

-	

-	.
If frequency hopping is not configured for the PUSCH, 

-	denote  as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS;

-	denote  as the OFDM symbol index of the first OFDM symbol that does not carry DMRS;

-	if HARQ-ACK is present for transmission on the PUSCH or if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, let ;


-	if CSI is present for transmission on the PUSCH, let  and ;
[bookmark: OLE_LINK18]-	if CG-UCI is present for transmission on the PUSCH without HARQ-ACK, let ;


-	let  and .


The multiplexed data and control coded bit sequence  is obtained according to the following:
Step 1:


Set  for ;


Set  for ;


Set  for ;


Set  for ;
if the number of HARQ-ACK information bits to be transmitted on PUSCH is 0, 1 or 2 bits and without CG-UCI

the number of reserved resource elements for potential HARQ-ACK transmission is calculated according to Clause 6.3.2.4.2.1, by setting ;

denote  as the number of coded bits for potential HARQ-ACK transmission using the reserved resource elements;


if frequency hopping is configured for the PUSCH, let  and ;

if frequency hopping is not configured for the PUSCH, let ;



denote  as the set of reserved resource elements for potential HARQ-ACK transmission, in OFDM symbol , for ;

Set ;

Set ;


 for ;


for  to 

;

while 

if 

if 

;

;
end if

if 

;

;
end if


for  to 



;
end for
end if

;
end while
end for
else


 for ;
end if


Denote  as the number of elements in .
< Unchanged parts are omitted >
6.3.2.1	UCI bit sequence generation
< Unchanged parts are omitted >
[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715][bookmark: _Toc36045905][bookmark: _Toc36046165][bookmark: _Toc36046311][bookmark: _Toc45209228][bookmark: _Toc51852401][bookmark: _Toc129874479]6.3.2.1.2	CSI
If cqi-BitsPerSubband is configured, this Clause 6.3.2.1.2 applies by taking Subband CQI as Subband differential CQI and replacing the corresponding number of bits 2 by 4.
The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2.
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2.







The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of , , , , , , and  are given by Clause 5.2.2.2.3 in [6, TS 38.214].
Table 6.3.2.1.2-1: PMI of codebookType= typeII
	
	
Information fields  for wideband PMI
	
Information fields  for wideband PMI or per subband PMI

	
	

	

	

	

	

	

	

	

	

	


	Rank=1
SBAmp off
	

	

	

	

	N/A
	N/A
	

	N/A
	N/A
	N/A

	Rank=2
SBAmp off
	

	

	

	

	

	

	

	

	N/A
	N/A

	Rank=1
SBAmp on
	

	

	

	

	N/A
	N/A
	

	N/A
	

	N/A

	Rank=2
SBAmp on
	

	

	

	

	

	

	

	

	

	




The bitwidth for PMI of codebookType=typeII-r16 is provided in Tables 6.3.2.1.2-1A, where the values of , , , , , and  are given by Clause 5.2.2.2.5 in [6, TS 38.214].
Table 6.3.2.1.2-1A: PMI of codebookType= typeII-r16
	
	Information fields 

	
	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	N/A
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	N/A
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	N/A
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	
	
	
	
	
	
	
	


Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-1A is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Clause 5.2.2.2.5 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .

The bitwidth for PMI of codebookType=typeII-CJT is provided in Tables 6.3.2.1.2-1B, where the values of , , , , , , ,  and  are given by Clause 5.2.2.2.8 in [6, TS 38.214].
Table 6.3.2.1.2-1B: PMI of codebookType= typeII-CJT
	
	Information fields 

	
	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	N/A
	
	N/A

	Rank=2

	4
	4
	N/A
	N/A
	N/A
	
	

	Rank=3

	4
	4
	4
	N/A
	N/A
	
	

	Rank=4

	4
	4
	4
	4
	N/A
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	
	
	N/A

	Rank=2

	4
	4
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	
	
	

	
	Information fields 

	
	
	
	
	
	
	

	Rank=1

	N/A
	N/A
	  if Mode1 is configured, NA otherwise
	
	
	

	Rank=2

	N/A
	N/A
	  if Mode1 is configured, NA otherwise
	
	
	

	Rank=3

	
	N/A
	  if Mode1 is configured, NA otherwise
	
	
	

	Rank=4

	
	
	  if Mode1 is configured, NA otherwise
	
	
	

	Rank=1

	N/A
	N/A
	  if Mode1 is configured, NA otherwise
	
	
	

	Rank=2

	N/A
	N/A
	 if Mode1 is configured, NA otherwise
	
	
	

	Rank=3

	
	N/A
	 if Mode1 is configured, NA otherwise
	
	
	

	Rank=4

	
	
	 if Mode1 is configured, NA otherwise
	
	
	

	Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-1B is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Clause 5.2.2.2.8 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .



The bitwidth for PMI of codebookType=typeII-Doppler is provided in Tables 6.3.2.1.2-1C, where the values of , , , , , , Q and  are given by Clause 5.2.2.2.10 in [6, TS 38.214].
Table 6.3.2.1.2-1C: PMI of codebookType=typeII-Doppler
	
	Information fields 

	
	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	N/A
	
	N/A
	N/A
	N/A

	Rank=2

	4
	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A

	Rank=3

	4
	4
	4
	N/A
	N/A
	
	
	
	N/A

	Rank=4

	4
	4
	4
	4
	N/A
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	N/A

	Rank=2

	4
	4
	N/A
	N/A
	
	
	
	N/A
	N/A

	Rank=3

	4
	4
	4
	N/A
	
	
	
	
	N/A

	Rank=4

	4
	4
	4
	4
	
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	

	Rank=1

	 if  and Q=2, NA otherwise
	NA
	NA
	NA
	
	
	

	Rank=2

	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	NA
	NA
	
	
	

	Rank=3

	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	NA
	
	
	

	Rank=4

	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	
	
	

	Rank=1

	 if  and Q=2, NA otherwise
	NA
	NA
	NA
	
	
	

	Rank=2

	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	NA
	NA
	
	
	

	Rank=3

	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	NA
	
	
	

	Rank=4

	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	 if  and Q=2, NA otherwise
	
	
	

	Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-1C is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Clause 5.2.2.2.10 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .










The bitwidth for PMI of codebookType= typeII-PortSelection is provided in Tables 6.3.2.1.2-2, where the values of , , , , , , and  are given by Clause 5.2.2.2.4 in [6, TS 38.214].
Table 6.3.2.1.2-2: PMI of codebookType= typeII-PortSelection
	
	
Information fields  for wideband PMI
	
Information fields  for wideband PMI or per subband PMI

	
	

	

	

	

	

	

	

	

	


	Rank=1
SBAmp off
	

	

	

	N/A
	N/A
	

	N/A
	N/A
	N/A

	Rank=2
SBAmp off
	

	

	

	

	

	

	

	N/A
	N/A

	Rank=1
SBAmp on
	

	

	

	N/A
	N/A
	

	N/A
	

	N/A

	Rank=2
SBAmp on
	

	

	

	

	

	

	

	

	




The bitwidth for PMI of codebookType=typeII-PortSelection-r16 is provided in Tables 6.3.2.1.2-2A, where the values of ,, , , , and   are given by Clause 5.2.2.2.6 in [6, TS 38.214].
Table 6.3.2.1.2-2A: PMI of codebookType= typeII-PortSelection-r16
	
	Information fields 

	
	
	
	
	
	

	Rank=1

	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	N/A

	Rank=4

	
	
	
	
	

	Rank=1

	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	N/A

	Rank=4

	
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	N/A
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	N/A
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	N/A
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	
	
	
	
	
	
	
	


Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-2A is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Clause 5.2.2.2.5 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .
The bitwidth for PMI of codebookType=typeII-PortSelection-r17 is provided in Tables 6.3.2.1.2-2B, where the values of ,, , ,  and  are given by Clause 5.2.2.2.7 in [6, TS 38.214].
Table 6.3.2.1.2-2B: PMI of codebookType= typeII-PortSelection-r17
	
	Information fields 

	
	
	
	
	
	
	

	Rank=1
	
	 if N > M=2, N/A otherwise   
	
	N/A
	N/A
	N/A

	Rank=2
	
	 if N > M=2, N/A otherwise  
	
	
	N/A
	N/A

	Rank=3
	
	 if N > M=2, N/A otherwise  
	
	
	
	N/A

	Rank=4
	
	 if N > M=2, N/A otherwise  
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	

	Rank=1
	4
	N/A
	N/A
	N/A
	
	
	N/A if ;
 otherwise

	Rank=2
	4
	4
	N/A
	N/A
	
	
	N/A if ;
 otherwise

	Rank=3
	4
	4
	4
	N/A
	
	
	

	Rank=4
	4
	4
	4
	4
	
	
	


Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-2B is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Clause 5.2.2.2.7 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .

The bitwidth for PMI of codebookType=typeII-CJT-PortSelection is provided in Tables 6.3.2.1.2-2C, where the values of ,,, , ,  and  are given by Clause 5.2.2.2.9 in [6, TS 38.214].
Table 6.3.2.1.2-2C: PMI of codebookType= typeII-CJT-PortSelection
	
	Information fields 

	
	
	
	
	
	
	

	Rank=1
	
	 if N > M=2, N/A otherwise   
	
	N/A
	N/A
	N/A

	Rank=2
	
	 if N > M=2, N/A otherwise  
	
	
	N/A
	N/A

	Rank=3
	
	 if N > M=2, N/A otherwise  
	
	
	
	N/A

	Rank=4
	
	 if N > M=2, N/A otherwise  
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	
	

	Rank=1
	4
	N/A
	N/A
	N/A
	
	
	 if Mode1 is configured, NA otherwise
	N/A if ;
 otherwise

	Rank=2
	4
	4
	N/A
	N/A
	
	
	 if Mode1 is configured, NA otherwise
	N/A if ;
 otherwise

	Rank=3
	4
	4
	4
	N/A
	
	
	 if Mode1 is configured, NA otherwise
	

	Rank=4
	4
	4
	4
	4
	
	
	 if Mode1 is configured, NA otherwise
	

	Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-2C is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Clause 5.2.2.2.9 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .



The bitwidth for PMI of codebookType=typeII-Doppler-PortSelection is provided in Tables 6.3.2.1.2-2D, where the values of ,, , ,  and  are given by Clause 5.2.2.2.11 in [6, TS 38.214].
Table 6.3.2.1.2-2D: PMI of codebookType= typeII-Doppler-PortSelection
	
	Information fields 

	
	
	
	
	
	
	

	Rank=1
	
	 if N > M=2, N/A otherwise
	
	N/A
	N/A
	N/A

	Rank=2
	
	 if N > M=2, N/A otherwise
	
	
	N/A
	N/A

	Rank=3
	
	 if N > M=2, N/A otherwise
	
	
	
	N/A

	Rank=4
	
	 if N > M=2, N/A otherwise
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	

	Rank=1
	4
	N/A
	N/A
	N/A
	
	
	N/A if ;
 otherwise

	Rank=2
	4
	4
	N/A
	N/A
	
	
	N/A if ;
 otherwise

	Rank=3
	4
	4
	4
	N/A
	
	
	

	Rank=4
	4
	4
	4
	4
	
	
	

	Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-2D is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Clause 5.2.2.2.11 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .









For CSI on PUSCH, two UCI bit sequences are generated,  and . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI bit sequence  starting with . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-7, are mapped to the UCI bit sequence  starting with .
The mapping order of CSI fields of one report for CRI/RSRP or SSBRI/RSRP or CRI/RSRP/CapabilityIndex or SSBRI/RSRP/CapabilityIndex reporting is provided in Table 6.3.1.1.2-8. The mapping order of CSI fields of one report for inter-cell SSBRI/RSRP reporting is provided in Table 6.3.1.1.2-8. The mapping order of CSI fields of one report for CRI/SINR or SSBRI/SINR or CRI/SINR/CapabilityIndex or SSBRI/SINR/CapabilityIndex reporting is provided in Table 6.3.1.1.2-8A. The mapping order of CSI fields of one report for group-based CRI/RSRP or SSBRI/RSRP reporting is provided in Table 6.3.1.1.2-8B. The mapping order of CSI fields of one report for TDCP reporting is provided in Table 6.3.2.1.2-3C. The procedure in clause 6.3.2 described for CSI part 1 is also applicable for one report for CRI/RSRP, SSBRI/RSRP, CRI/SINR, or SSBRI/SINR reporting, or TDCP reporting.

Table 6.3.2.1.2-3: Mapping order of CSI fields of one CSI report, CSI part 1
	CSI report number
	CSI fields

	CSI report #n
CSI part 1
	CRI as in Tables 6.3.1.1.2-3/4/6, if reported

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

	
	Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

	
	Subband differential CQI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

	
	Indicator of the number of non-zero wideband amplitude coefficients  for layer 0 as in Table 6.3.1.1.2-5, if reported

	
	Indicator of the number of non-zero wideband amplitude coefficients  for layer 1 as in Table 6.3.1.1.2-5 (if the rank according to the reported RI is equal to one, this field is set to all zeros), if 2-layer PMI reporting is allowed according to the rank restriction in Clauses 5.2.2.2.3 and 5.2.2.2.4 [6, TS 38.214] and if reported

	
	Indicator of the  selected CSI-RS resources by a bitmap with  bits, this field is present only if  and restrictedCMR-Selection is configured to OFF

	
	Indicator of selected  value combination or  value combination with bitwidth of , this field is present only if  

	
	Indicator of the total number of non-zero coefficients summed across all layers  as in Table 6.3.2.1.2-8/8A/8B/9/9A, if reported

	Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.



Table 6.3.2.1.2-3A: Mapping order of CSI fields of one CSI report, CSI part 1, csi-ReportMode= Mode 1
	CSI report number
	CSI fields

	CSI report #n
CSI part 1
	CRI as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported

	
	Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if reported

	
	Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if reported

	
	Subband differential CQI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3A, if reported

	
	CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource, numberOfSingleTRP-CSI-Mode1 = 1 and if reported;
First CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource, numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	
	Rank Indicator associated with CRI as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 1 and if reported;
Rank Indicator associated with the first CRI as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	
	Wideband CQI associated with CRI for the first TB as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 1 and if reported;
Wideband CQI associated with the first CRI for the first TB as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	
	Subband differential CQI associated with CRI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 1 if reported;
Subband differential CQI associated with the first CRI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	
	Second CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource, numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	
	Rank Indicator associated with the second CRI as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	
	Wideband CQI associated with the second CRI for the first TB as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	
	Subband differential CQI associated with the second CRI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1 = 2 and if reported

	Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.



Table 6.3.2.1.2-3C: Mapping order of CSI fields of one CSI report for reportQuantity=tdcp
	CSI report number
	CSI fields

	CSI report #n

	Amplitude value for the configured delay values as in Table 6.3.2.1.2-10, if reported;

	
	Phase value for the configured delay values as in Table 6.3.2.1.2-10, if reported;



< Unchanged parts are omitted >
Table 6.3.2.1.2-5B: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-PortSelection-r17 or typeII-Doppler-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Tables 6.3.2.1.2-2B, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-2B:  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-2B  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported



< Unchanged parts are omitted >
Table 6.3.2.1.2-5D: Mapping order of CSI fields of one CSI report, CSI part 2 subband, ReportMode= Mode 2
	CSI report #n
Part 2 subband
	
PMI subband information fields  of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports associated with the second resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports associated with the second resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-FormatIndicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-FormatIndicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource and if reported



Table 6.3.2.1.2-5E: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-CJT
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1B, if reported;

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1B:, , , , and  highest priority bits of  highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported;

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1B  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported;



Table 6.3.2.1.2-5F: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType= typeII-Doppler
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1C, if reported;
The second time-domain wideband CQI as in Table 6.3.1.1.2-8B, if present and reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C:, , , , and  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported;
The second time-domain subband differential CQI of all even subbands with increasing order of subband number, as in Table 6.3.1.1.2-8B, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported;
The second time-domain subband differential CQI of all odd subbands with increasing order of subband number, as in Table 6.3.1.1.2-8B, if present and if reported



Table 6.3.2.1.2-5G: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-CJT-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-2C, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-2C:  highest priority bits of
 highest priority bits of ,  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-2C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported




Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI part 1 of CSI report #1 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B or Table 6.3.2.1.2-3C 

	
	CSI part 1 of CSI report #2 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B or Table 6.3.2.1.2-3C

	
	…

	
	CSI part 1 of CSI report #n as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B or Table 6.3.2.1.2-3C



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-6 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B/5E/5F/5G,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B/5E/5F/5G,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B/5E/5F/5G,
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B/5E/5F/5G,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B/5E/5F/5G,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B/5E/5F/5G,
if CSI part 2 exists for CSI report #n



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
The bitwidth for RI/CQI of codebookType= typeII-r16 or codebookType=typeII-PortSelection-r16 is provided in Table 6.3.2.1.2-8.
Table 6.3.2.1.2-8: RI and CQI of codebookType=typeII-r16 or typeII-PortSelection-r16
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers 
	 if max allowed rank is 1;
 otherwise


where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.5 and 5.2.2.2.6 [6, TS 38.214],, where , , , and  are given by Clause 5.2.2.2.5 and 5.2.2.2.6 in [6, TS 38.214]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.5 and 5.2.2.2.6 [6, TS 38.214], with increasing order, where '0' is mapped to .
The bitwidth for RI/CQI of codebookType= typeII-CJT is provided in Table 6.3.2.1.2-8A.
Table 6.3.2.1.2-8A: RI and CQI of codebookType= typeII-CJT
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	  if max allowed rank is 1;
otherwise

	where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.8 [6, TS 38.214], is the maximum of  for all  configured  combinations, where, , and  are given by Clause 5.2.2.2.8 in [6, TS 38.214]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.8 [6, TS 38.214], with increasing order, where '0' is mapped to .



The bitwidth for RI/CQI of codebookType= typeII-Doppler is provided in Table 6.3.2.1.2-8B.
Table 6.3.2.1.2-8B: RI and CQI of codebookType= typeII-Doppler
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	The second time-domain wide-band CQI
	4

	The second time-domain subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers 
	 if max allowed rank is 1;
 otherwise

	where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.10 [6, TS 38.214],, where , , ,  and  are given by Clauses 5.2.2.2.10 in [6, TS 38.214]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.10 [6, TS 38.214], with increasing order, where '0' is mapped to .



The bitwidth for RI/CQI of codebookType=typeII-PortSelection-r17 or typeII-Doppler-PortSelection is provided in Table 6.3.2.1.2-9.
Table 6.3.2.1.2-9: RI and CQI of codebookType=typeII-PortSelection-r17 or typeII-Doppler-PortSelection-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers 
	 if max allowed rank is 1;
 otherwise


where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS 38.214],, where , , and  are given by Clause 5.2.2.2.7 and Clauses 5.2.2.2.11 in [6, TS 38.214]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS 38.214], with increasing order, where '0' is mapped to .

The bitwidth for RI/CQI of codebookType=typeII-CJT-PortSelection is provided in Table 6.3.2.1.2-9A.
Table 6.3.2.1.2-9A: RI and CQI of codebookType= typeII-CJT-PortSelection
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	 if max allowed rank is 1;
 otherwise

	where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.9 [6, TS38.214] is the maximum of  for all  configured  combinations, where , , and  are given by Clause 5.2.2.2.9 in [6, TS 38.214], and. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.9 [6, TS 38.214], with increasing order, where '0' is mapped to .



The bitwidth for reportQuantity=tdcp is provided in Table 6.3.2.1.2-10.
Table 6.3.2.1.2-10: Amplitude and phase values for reportQuantity=tdcp
	Field
	Bitwidth

	Amplitude value
	4

	Phase value
	4



< Unchanged parts are omitted >
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In case where there are more than one UL-SCH transport blocks for the PUSCH transmission, the UCI information is multiplexed only on the UL-SCH transport block with highest IMCS value for the initial PUSCH, where IMCS is as defined in Clause 6.1.4.1 in [6, TS 38.214]. In case the two transport blocks have the same IMCS value for the initial PUSCH, the UCI information is multiplexed with data only on the first transport block. The PUSCH for UCI multiplexing in this Clause referes to the UL-SCH transport block for UCI multiplexing. 	Comment by Yan Cheng 2: Editor’s note: For now I feel it would be sufficient to use this general description here for UCI multiplexing in case of two codewords. However, due to the tight time, I might miss something here, I will further check and think more whether there are other better way and update after August meeting. This time we don't have much time left before the deadline.   
[bookmark: _Toc19798747][bookmark: _Toc26467218][bookmark: _Toc29326575][bookmark: _Toc29327725][bookmark: _Toc36045915][bookmark: _Toc36046175][bookmark: _Toc36046321][bookmark: _Toc45209238][bookmark: _Toc51852411][bookmark: _Toc129874490]6.3.2.4.1	UCI encoded by Polar code
[bookmark: _Toc19798748][bookmark: _Toc26467219][bookmark: _Toc29326576][bookmark: _Toc29327726][bookmark: _Toc36045916][bookmark: _Toc36046176][bookmark: _Toc36046322][bookmark: _Toc45209239][bookmark: _Toc51852412][bookmark: _Toc129874491]6.3.2.4.1.1	HARQ-ACK

[bookmark: OLE_LINK6]For HARQ-ACK transmission on PUSCH not using repetition type B with UL-SCH and if numberOfSlotsTBoMS is not present in the resource allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1, the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as , is determined as follows:

	
where

-	 is the number of HARQ-ACK bits;



-	if , ; otherwise  is the number of CRC bits for HARQ-ACK determined according to Clause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; otherwise,  is the -th code block size for UL-SCH of the PUSCH transmission;

-	 is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;


-	 is the number of subcarriers in OFDM symbol  that carries PTRS, in the PUSCH transmission;




-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for , in the PUSCH transmission and  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS;

-	for any OFDM symbol that carries DMRS of the PUSCH, ;

-	for any OFDM symbol that does not carry DMRS of the PUSCH, ;

-	 is configured by higher layer parameter scaling;

-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS symbol(s), in the PUSCH transmission.
< Unchanged parts are omitted >

7.3.1.1	DCI formats for scheduling of PUSCH 
< Unchanged parts are omitted >
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc129874527]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI: 
< Unchanged parts are omitted >
-	Frequency hopping flag – 0 or 1 bit:
-	0 bit if only resource allocation type 0 is configured, or if the higher layer parameter frequencyHopping is not configured and the higher layer parameter pusch-RepTypeIndicatorDCI-0-1 is not configured to pusch-RepTypeB, or if the higher layer parameter frequencyHoppingDCI-0-1 is not configured and pusch-RepTypeIndicatorDCI-0-1 is configured to pusch-RepTypeB, or if only resource allocation type 2 is configured;
-	1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Clause 6.3 of [6, TS 38.214].
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214].
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
For transport block 2 (only present if maxRank > 4 or maxMIMO-Layers > 4):
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 5 bits if higher layer parameter harq-ProcessNumberSizeDCI-0-1 is configured; otherwise 4 bits
-	1st downlink assignment index – 1, 2 or 4 bits:
-	1 bit for semi-static HARQ-ACK codebook for unicast and multicast if pdsch-HARQ-ACK-Codebook = semiStatic is configured for both unicast and multicast and the higher layer parameter fdmed-ReceptionMulticast is not configured; otherwise for semi-static HARQ-ACK codebook for unicast;
-	2 bits for dynamic HARQ-ACK codebook for unicast, or for enhanced dynamic HARQ-ACK codebook without UL-TotalDAI-Included configured;
-	4 bits for enhanced dynamic HARQ-ACK codebook and with UL-TotalDAI-Included = true. 
	When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the 1st downlink assignment index in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the 1st downlink assignment index in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller 1st  downlink assignment index until the bit width of the 1st downlink assignment index in DCI format 0_1 for the two HARQ-ACK codebooks are the same.
-	2nd downlink assignment index – 0, 2 or 4 bits:
-	2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks for unicast, or for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and without UL-TotalDAI-Included configured;
-	4 bits for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and with UL-TotalDAI-Included = true;
-	0 bit otherwise.
When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the 2nd downlink assignment index in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the 2nd downlink assignment index in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller 2nd downlink assignment index until the bit width of the 2nd downlink assignment index in DCI format 0_1 for the two HARQ-ACK codebooks are the same.
-	3rd downlink assignment index – 0, 1 or 2 bits:
-	1 bit for semi-static HARQ-ACK codebook for multicast if the higher layer parameter fdmed-ReceptionMulticast is configured;
-	2 bits for the dynamic HARQ-ACK codebook for multicast;
-	0 bit otherwise.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookListMulticast for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the 3rd downlink assignment index in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the 3rd downlink assignment index in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller 3rd downlink assignment index until the bit width of the 3rd downlink assignment index in DCI format 0_1 for the two HARQ-ACK codebooks are the same.
-	TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS38.213]
-	Second TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS38.213] if higher layer parameter SecondTPCFieldDCI-0-1 is configured; 0 bit otherwise.
-	SRS resource set indicator – 0 or 2 bits
-	2 bits according to Table 7.3.1.1.2-36 if 	Comment by Yan Cheng: Editor’s note: Further update will be done once agreement on codepoint 11 is achieved.  
[bookmark: OLE_LINK28]-	txConfig = nonCodeBook, and there are two SRS resource sets configured by srs-ResourceSetToAddModList and associated with the usage of value 'nonCodeBook', and is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided, or
-	txConfig=codebook, and there are two SRS resource sets configured by srs-ResourceSetToAddModList and associated with usage of value 'codebook', and is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided;
-	0 bit otherwise.



-	SRS resource indicator –  or  bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook',number of bits determined by the following: 

-	 bits according to Tables 7.3.1.1.2-28/28A/29/29B/30/30B/31/31B/31C/31D/31E/31F if the higher layer parameter txConfig = nonCodebook, where

-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, 
-	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', 
and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 	Comment by Yan Cheng 2: Editor’s note: There is no explicit agreement on how to determine Lmax, but editor feels that this is the most straightforward way to do it. Further update can be done if different manner is agreed later. 
-	Lmax is given by max{maxMIMO-Layers, maxMIMO-LayersforSdm} if maxMIMO-LayersforSdm is configured  
-	Lmax is given by max{maxMIMO-Layers, maxMIMO-LayersforSfn} if maxMIMO-LayersforSfn is configured 
-	Lmax is given by maxMIMO-Layers otherwise
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.

-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook, where

 -	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, 
-	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs, and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and there are two SRS resource sets configured by srs-ResourceSetToAddModList and associated with usage of value 'codebook' or 'nonCodeBook', the first SRS resource set is associated with coresetPoolIndex value 0 and the second SRS resource set is associated with coresetPoolIndex value 1, where the first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets.
-	Second SRS resource indicator – number of bits determined by the following: 0, or  bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook, the higher layer paramtere maxMIMO-LayersforSdm is not configured, and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set, and 
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	Lmax is given by maxMIMO-LayersforSfn if maxMIMO-LayersforSfn is configured 
-	Lmax is given by maxMIMO-Layers otherwise
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.

-	 bits according to Tables 7.3.1.1.2-28/29 if the higher layer parameter txConfig = nonCodebook, the higher layer paramtere maxMIMO-LayersforSdm is configured and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set, and Lmax is given by maxMIMO-LayersforSdm.
-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set.
-	0 bit otherwise.
-	Precoding information and number of layers – number of bits determined by the following:	Comment by Yan Cheng: Editor’s note: How to capture 8 antenna ports still depends on further agreements on more details and some coordination is also needed between 38.211 and 38,212, will reflect 8 antenna ports after RAN1#114. 
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank if multipanelScheme is not configured or max{maxRank, maxRankSfn} if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} if multipanelScheme = sdmScheme, and codebookSubset; 
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=2 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 2 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 2 if multipanelScheme = sdmScheme, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset; 
-	4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=3 or 4, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank=1 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 1 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 1 if multipanelScheme = sdmScheme, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=1 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 1 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank if multipanelScheme is not configured or max{maxRank, maxRankSfn} if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} if multipanelScheme = sdmScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, transform precoder is disabled, maxRank=2 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 2 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 2 if multipanelScheme = sdmScheme, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank=1 if multipanelScheme is not configured or max{maxRank, maxRankSfn}=1 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm}=1 if multipanelScheme = sdmScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=1 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 1 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in all SRS resource set(s) with usage set to 'codebook'. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs, and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and there are two SRS resource sets configured by srs-ResourceSetToAddModList and associated with usage of value 'codebook' or 'nonCodeBook', the Precoding information and number of layers field is associated with the SRS resource set that is associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1.
-	Second Precoding information – number of bits determined by the following:
-	0 bits if SRS resource set indicator field is not present;
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	3, 4, or 5 bits according to Table 7.3.1.1.2-2C with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank if multipanelScheme is not configured or maxRankSfn if multipanelScheme = sfnScheme, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-2D with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=2 if multipanelScheme is not configured or maxRankSfn=2 if multipanelScheme = sfnScheme, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	3 or 4 bits according to Table 7.3.1.1.2-2E with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=3 or 4, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank if multipanelScheme is not configured or maxRankSfn if multipanelScheme = sfnScheme, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-3A with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=1 if multipanelScheme is not configured or maxRankSfn=1 if multipanelScheme = sfnScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	1 or 3 bits according to Table7.3.1.1.2-4B with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank if multipanelScheme is not configured or maxRankSfn if multipanelScheme = sfnScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-4C with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, transform precoder is disabled, maxRank=2 if multipanelScheme is not configured or maxRankSfn=2 if multipanelScheme = sfnScheme, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank if multipanelScheme is not configured or maxRankSfn if multipanelScheme = sfnScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-5A with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=1 if multipanelScheme is not configured or maxRankSfn=1 if multipanelScheme = sfnScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankSdm if multipanelScheme = sdmScheme, and codebookSubset; 
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRankSdm = 2 if multipanelScheme = sdmScheme, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankSdm if multipanelScheme = sdmScheme, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRankSdm = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankSdm if multipanelScheme = sdmScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, transform precoder is disabled, maxRankSdm = 2 if multipanelScheme = sdmScheme, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and maxRankSdm= 1 if multipanelScheme = sdmScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRankSdm = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field, and an SRS resource with 2 antenna ports is indicated via Second SRS resource indicator field in the same SRS resource set, then Table 7.3.1.1.2-4B is used.
[bookmark: OLE_LINK34]For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in the second SRS resource set with usage set to 'codebook' as defined in Table 7.3.1.1.2-36. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
-	Antenna ports – number of bits determined by the following
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	2 bits as defined by Tables 7.3.1.1.2-6A, if transform precoder is enabled and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=1, where nSCID is the scrambling identity for antenna ports defined in [Clause 6.4.1.1.1.2, TS38.211];
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	4 bits as defined by Tables 7.3.1.1.2-7A, if transform precoder is enabled and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=2, where nSCID is the scrambling identity for antenna ports defined in [Clause 6.4.1.1.1.2, TS38.211];
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/10A/11 according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/14A/15/15A/15B/15C/15D according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/18A/19/19A/19B according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/22A/23/23A/23B/23C/23D according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook.
-	4 bits as defined by Tables 7.3.1.1.2-38/39/40/40A/41/42/43/44/45, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, and maxLength=1;	Comment by Yan Cheng: Editor’s note: These tables here are only for place holder, since the details are not fully agreed yet.  
-	x bits as defined by Tables 7.3.1.1.2-46/47/48/48A/49/50/51/52/53, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, and maxLength=2;	Comment by Yan Cheng: Editor’s note: These tables here are only for place holder, since the details are not fully agreed yet.  
-	x bits as defined by Tables 7.3.1.1.2-54/55/56/56A/57/58/59/60/61, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is configured, and maxLength=1;	Comment by Yan Cheng: Editor’s note: These tables here are only for place holder, since the details are not fully agreed yet.  
-	x bits as defined by Tables 7.3.1.1.2-62/63/64/64A/65/66/67/68/69, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is configured, and maxLength=2.	Comment by Yan Cheng: Editor’s note: These tables here are only for place holder, since the details are not fully agreed yet.  
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively, and the value of rank is 
-	the sum of the value determined according to the SRS resource indicator field and the value determined according to the second SRS resource indicator field, if txConfig = nonCodebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	the sum of the value determined according to the Precoding information and number of layers field and the value determined according to the Second Precoding information, if txConfig = codebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and multipanelScheme = sdmScheme is not configured, or if the higher layer parameter txConfig = nonCodebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or “01”,
-	determined according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook and multipanelScheme = sdmScheme is not configured, or if the higher layer parameter txConfig = codebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or "01". 






If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB, the bitwidth of this field equals , where  is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeA and  is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PUSCH corresponds to the smaller value of  and .
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Clause 6.1.1.2 of [6, TS 38.214].
-	SRS offset indicator – 0, 1 or 2 bits. 
-	0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) is 1;
-	otherwise,  bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and Clause 6.2.1 of [6, TS 38.214],  where K is the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) in the scheduled cell;
-	CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize.
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; otherwise, 2, 4, 6, or 8 bits as defined in Clause 6.1.5 of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock and maxRank or maxMIMO-Layers for PUSCH. 	Comment by Yan Cheng: Agreement
To support dual CW PUSCH operation by an 8TX UE, if CBG-based transmission is configured, the DL principle for CBGTI DCI field is reused where,
The first half of CBGTI field bits is used to indicate the transmission state of CBGs of the first transport block, while the second half of CBGTI field bits is used to indicate the transmission state of CBGs of the second transport block.
The bit field may be configured to have a length of N bits that can support operation of N/2 CBGs , where N=[2, 4, 6 or 8].

Agreement
To support CBG-based transmission for dual CW PUSCH operation, the range N=2, 4, 6, or 8 is confirmed for the CBGTI bit field.
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1;
-	2 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field.
[bookmark: OLE_LINK40]-	 When the SRS resource set indicator field is present and maxRank>2 and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26. 	Comment by Yan Cheng: Editor’s note: There is no explicit agreement on whether rank > 4 can be combined with R17 mTRP PUSCH repletion transmission. Further agreement is needed. If it is supported, then further update is needed for this field.
-	When the SRS resource set indicator field is present and equals "10" and "11" and maxRank=2 and multipanelScheme is not configured, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	When SRS resource set indicator field is present and equals "10", multipanelScheme is configured to sdmScheme and maxNrofPortsforSDM is set to 2, the MSB of this field indicates the association between PTRS port 0 and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port 1 and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	When the SRS resource set indicator field is absent and maxRank>4 and multipanelScheme is not configured, this field indicates the association between PTRS port and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS for the initial PUSCH if the MCS indices of the two codewords are different for the initial PUSCH, or codeword 0 otherwise. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "PTRS-DMRS association" field is present for the indicated bandwidth part but not present for the active bandwidth part, the UE assumes the "PTRS-DMRS association" field is not present for the indicated bandwidth part.
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRank>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second precoding information field when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 if the higher layer parameter betaOffsets = semiStatic; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213]. 
When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList or by pdsch-HARQ-ACK-CodebookListMulticast for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the beta_offset indicator in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the beta_offset indicator in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_1 for the two HARQ-ACK codebooks are the same.
-	DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled. 
-	UL-SCH indicator – 0 or 1 bit as follows 
-	0 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; 
-	1 bit otherwise. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s). If a UE supports triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all zero(s).
-	ChannelAccess-CPext-CAPC – 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-1 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 or Table 7.3.1.1.2-35A are configured by the higher layer parameter ul-AccessConfigListDCI-0-1.
-	Open-loop power control parameter set indication – 0 or 1 or 2 bits. 
-	0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
-	1 or 2 bits otherwise,
-	1 bit if SRS resource indicator is present in the DCI format 0_1;
-	1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-1 if SRS resource indicator is not present in the DCI format 0_1.
-	Priority indicator – 0 bit if higher layer parameter priorityIndicatorDCI-0-1 is not configured; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213].
-	Invalid symbol pattern indicator – 0 bit if higher layer parameter invalidSymbolPatternIndicatorDCI-0-1 is not configured; otherwise 1 bit as defined in Clause 6.1.2.1 in [6, TS 38.214].
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
[bookmark: OLE_LINK79]-	0 bit if higher layer parameter minimumSchedulingOffsetK2 is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffsetK2 is configured. The 1 bit indication is used to determine the minimum applicable K2 for the active UL BWP and the minimum applicable K0 value for the active DL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
-	Sidelink assignment index – 0, 1 or 2 bits:
[bookmark: _Hlk41914437]-	1 bit if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static and, in addition,  the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	2 bits if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic and, in addition, the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	0 bit otherwise.
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	1 or 2 bits, if searchSpaceGroupIdList-r17 is not configured and if pdcch-SkippingDurationList is configured
-	1 bit if the UE is configured with only one duration by pdcch-SkippingDurationList;
-	2 bits if the UE is configured with more than one duration by pdcch-SkippingDurationList.
-	1 or 2 bits, if pdcch-SkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if pdcch-SkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. If the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 
If the number of information bits in DCI format 0_1 scheduling a single PUSCH prior to padding is not equal to the number of information bits in DCI format 0_1 scheduling multiple PUSCHs for the same serving cell, zeros shall be appended to the DCI format 0_1 with smaller size until the payload size is the same for scheduling a single PUSCH and multiple PUSCHs. 
For a UE configured with scheduling on the primary cell from an SCell, if prior to padding the number of information bits in DCI format 0_1 carried by PDCCH on the primary cell is not equal to the number of information bits in DCI format 0_1 carried by PDCCH on the SCell for scheduling on the primary cell, zeros shall be appended to the DCI format 0_1 with smaller size until the payload size is the same.
-	If application of step 4C in clause 7.3.1.0 results in additional zero padding for DCI format 0_1 for scheduling on the primary cell, corresponding zeros shall be appended to both DCI format 0_1 monitored on the primary cell and DCI format 0_1 monitored on the SCell for scheduling on the primary cell.
[bookmark: _Hlk109266212]-	If the SCell is deactivated and firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the number of information bits in DCI format 0_1 carried by PDCCH on the primary cell based on a DL BWP provided by firstActiveDownlinkBWP-Id for the SCell. If the active DL BWP of the SCell is a dormant DL BWP, or if the SCell is deactivated and firstActiveDownlinkBWP-Id is set to dormant BWP, the UE determines the number of information bits in DCI format 0_1 carried by PDCCH on the primary cell based on a DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise, based on a DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.

Table 7.3.1.1.2-1: Bandwidth part indicator 
	Value of BWP indicator field
	Bandwidth part

	2 bits
	

	00
	Configured BWP with BWP-Id = 1

	01
	Configured BWP with BWP-Id = 2

	10
	Configured BWP with BWP-Id = 3

	11
	Configured BWP with BWP-Id = 4



Table 7.3.1.1.2-2: Precoding information and number of layers or Second Precoding information, for 4 antenna ports, if transform precoder is disabled, maxRank = 2 or 3 or 4 or max{maxRank, maxRankSfn} = 2 or 3 or 4 or max{maxRank, maxRankSdm} = 2 or 3 or 4 or maxRankSdm= 2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…

	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5

	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0

	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0

	12
	1 layer: TPMI=4
	12
	1 layer: TPMI=4
	12-15
	reserved

	…
	…
	…
	…
	
	

	19
	1 layer: TPMI=11
	19
	1 layer: TPMI=11
	
	

	20
	2 layers: TPMI=6
	20
	2 layers: TPMI=6
	
	

	…
	…
	…
	…
	
	

	27
	2 layers: TPMI=13
	27
	2 layers: TPMI=13
	
	

	28
	3 layers: TPMI=1
	28
	3 layers: TPMI=1
	
	

	29
	3 layers: TPMI=2
	29
	3 layers: TPMI=2
	
	

	30
	4 layers: TPMI=1
	30
	4 layers: TPMI=1
	
	

	31
	4 layers: TPMI=2
	31
	4 layers: TPMI=2
	
	

	32
	1 layers: TPMI=12
	
	
	
	

	…
	…
	
	
	
	

	47
	1 layers: TPMI=27
	
	
	
	

	48
	2 layers: TPMI=14
	
	
	
	

	…
	…
	
	
	
	

	55
	2 layers: TPMI=21
	
	
	
	

	56
	3 layers: TPMI=3
	
	
	
	

	…
	…
	
	
	
	

	59
	3 layers: TPMI=6
	
	
	
	

	60
	4 layers: TPMI=3
	
	
	
	

	61
	4 layers: TPMI=4
	
	
	
	

	62-63
	reserved
	
	
	
	



[bookmark: _Hlk45184793]Table 7.3.1.1.2-2A: Precoding information and number of layers or Second Precoding information, for 4 antenna ports, if transform precoder is disabled, maxRank = 2 or max{maxRank, maxRankSfn} = 2 or max{maxRank, maxRankSdm} = 2 or maxRankSdm= 2, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	…
	…
	…
	…

	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5

	10
	1 layer: TPMI=13
	10
	1 layer: TPMI=13

	11
	2 layer: TPMI=6
	11
	2 layer: TPMI=6

	12
	1 layer: TPMI=4
	12-15
	Reserved

	…
	…
	
	

	20
	1 layer: TPMI=12
	
	

	21
	1 layer: TPMI=14
	
	

	22
	1 layer: TPMI=15
	
	

	23
	2 layers: TPMI=7
	
	

	…
	…
	
	

	29
	2 layers: TPMI=13
	
	

	30-31
	Reserved
	
	



[bookmark: _Hlk45184831]Table 7.3.1.1.2-2B: Precoding information and number of layers or Second Precoding information, for 4 antenna ports, if transform precoder is disabled, maxRank = 3 or 4, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	…
	…
	…
	…

	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5

	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0

	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0

	12
	1 layer: TPMI=13
	12
	1 layer: TPMI=13

	13
	2 layer: TPMI=6
	13
	2 layer: TPMI=6

	14
	3 layer: TPMI=1
	14
	3 layer: TPMI=1

	15
	1 layer: TPMI=4
	15
	Reserved

	…
	…
	
	

	23
	1 layer: TPMI=12
	
	

	24
	1 layer: TPMI=14
	
	

	25
	1 layer: TPMI=15
	
	

	26
	2 layers: TPMI=7
	
	

	…
	…
	
	

	32
	2 layers: TPMI=13
	
	

	33
	3 layers: TPMI=2
	
	

	34
	4 layers: TPMI=1
	
	

	35
	4 layers: TPMI=2
	
	

	36-63
	Reserved
	
	



Table 7.3.1.1.2-2C: Second precoding information, for 4 antenna ports, if transform precoder is disabled, maxRank = 2 or 3 or 4 or maxRankSfn = 2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…
	…
	…

	27
	1 layer: TPMI=27
	11
	1 layer: TPMI=11
	3
	1 layer: TPMI=3

	28-31
	1 layer: reserved
	12-15
	1 layer: reserved
	4-7
	1 layer: reserved

	0
	2 layers: TPMI=0
	0
	2 layers: TPMI=0
	0
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…

	21
	2 layers: TPMI=21
	13
	2 layers: TPMI=13
	5
	2 layers: TPMI=5

	22-31
	2 layers: reserved
	14-15
	2 layers: reserved
	6-7
	2 layers: reserved

	0
	3 layers: TPMI=0
	0
	3 layers: TPMI=0
	0
	3 layers: TPMI=0

	…
	…
	…
	…
	1-7
	3 layers: reserved

	6
	3 layers: TPMI=6
	2
	3 layers: TPMI=2
	0
	4 layers: TPMI=0

	7-31
	3 layers: reserved
	3-15
	3 layers: reserved
	1-7
	4 layers: reserved

	0
	4 layers: TPMI=0
	0
	4 layers: TPMI=0
	
	

	…
	…
	…
	…
	
	

	4
	4 layers: TPMI=4
	2
	4 layers: TPMI=2
	
	

	5-31
	4 layers: reserved
	3-15
	4 layers: reserved
	
	



Table 7.3.1.1.2-2D: Second precoding information for 4 antenna ports, if transform precoder is disabled, maxRank = 2 or maxRankSfn = 2, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…

	14
	1 layer: TPMI=14
	3
	1 layer: TPMI=3

	15
	1 layer: TPMI=15
	4
	1 layer: TPMI=13

	0
	2 layers: TPMI=0
	5-7
	1 layer: reserved

	…
	…
	0
	2 layers: TPMI=0

	13
	2 layers: TPMI=13
	…
	…

	14-15
	2 layers: reserved
	6
	2 layers: TPMI=6

	
	
	7
	2 layers: reserved



Table 7.3.1.1.2-2E: Second precoding information for 4 antenna ports, if transform precoder is disabled, maxRank = 3 or 4, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…

	14
	1 layer: TPMI=14
	3
	1 layer: TPMI=3

	15
	1 layer: TPMI=15
	4
	1 layer: TPMI=13

	0
	2 layers: TPMI=0
	5-7
	1 layer: reserved

	…
	…
	0
	2 layers: TPMI=0

	13
	2 layers: TPMI=13
	…
	…

	14-15
	2 layers: reserved
	6
	2 layers: TPMI=6

	0
	3 layers: TPMI=0
	7
	2 layers: reserved

	…
	…
	0
	3 layers: TPMI=0

	2
	3 layers: TPMI=2
	1
	3 layer: TPMI=1

	3-15
	3 layers: reserved
	2-7
	3 layers: reserved

	0
	4 layers: TPMI=0
	0
	4 layers: TPMI=0

	…
	…
	1-7
	4 layers: reserved

	2
	4 layers: TPMI=2
	
	

	3-15
	4 layers: reserved
	
	



[bookmark: _Hlk45184872][bookmark: _Hlk45184916][bookmark: _Hlk45184949]Table 7.3.1.1.2-3: Precoding information and number of layers or Second Precoding information, for 4 antenna ports, if transform precoder is enabled and ul-FullPowerTransmission is either not configured or configured to fullpowerMode2 or configured to fullpower, or if transform precoder is disabled, maxRank = 1 or max{maxRank, maxRankSfn} = 1 or max{maxRank, maxRankSdm} = 1 or maxRankSdm= 1, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset= partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	4
	1 layer: TPMI=4
	
	

	…
	…
	…
	…
	
	

	11
	1 layer: TPMI=11
	11
	1 layer: TPMI=11
	
	

	12
	1 layers: TPMI=12
	12-15
	reserved
	
	

	…
	…
	
	
	
	

	27
	1 layers: TPMI=27
	
	
	
	

	28-31
	reserved
	
	
	
	



[bookmark: _Hlk45185002]Table 7.3.1.1.2-3A: Precoding information and number of layers or Second Precoding information, for 4 antenna ports, if transform precoder is enabled and ul-FullPowerTransmission = fullpowerMode1, or if transform precoder is disabled, maxRank = 1 or max{maxRank, maxRankSfn} = 1 or max{maxRank, maxRankSdm} = 1 or maxRankSdm= 1, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset= partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=13
	4
	1 layer: TPMI=13

	5
	1 layer: TPMI=4
	5-7
	Reserved

	…
	…
	
	

	13
		1 layer: TPMI=12
	
	

	14
	1 layer: TPMI=14
	
	

	15
	1 layer: TPMI=15
	
	



Table 7.3.1.1.2-4: Precoding information and number of layers or Second Precoding information, for 2 antenna ports, if transform precoder is disabled, maxRank = 2 or max{maxRank, maxRankSfn} = 2 or max{maxRank, maxRankSdm} = 2 or maxRankSdm= 2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	2 layers: TPMI=0
	2
	2 layers: TPMI=0

	3
	1 layer: TPMI=2
	3
	reserved

	4
	1 layer: TPMI=3
	
	

	5
	1 layer: TPMI=4
	
	

	6
	1 layer: TPMI=5
	
	

	7
	2 layers: TPMI=1
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	



Table 7.3.1.1.2-4A: Precoding information and number of layers or Second Precoding information, for 2 antenna ports, if transform precoder is disabled, maxRank = 2 or max{maxRank, maxRankSfn} = 2 or max{maxRank, maxRankSdm} = 2 or maxRankSdm= 2, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	2 layers: TPMI=0

	3
	1 layer: TPMI=2



Table 7.3.1.1.2-4B: Second precoding information, for 2 antenna ports, if transform precoder is disabled, maxRank = 2 or maxRankSfn = 2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	0
	2 layers: TPMI=0

	5
	1 layer: TPMI=5
	1
	2 layers: reserved

	6-7
	1 layer: reserved
	
	

	0
	2 layers: TPMI=0
	
	

	…
	…
	
	

	2
	2 layers: TPMI=2
	
	

	3-7
	2 layers: reserved
	
	



Table 7.3.1.1.2-4C: Second precoding information, for 2 antenna ports, if transform precoder is disabled, maxRank = 2 or maxRankSfn = 2, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0

	…
	…

	2
	1 layer: TPMI=2

	3
	1 layer: reserved

	0
	2 layers: TPMI=0

	1-3
	2 layers: reserved



Table 7.3.1.1.2-5: Precoding information and number of layers or Second Precoding information, for 2 antenna ports, if transform precoder is enabled and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, or if transform precoder is disabled, maxRank = 1 or max{maxRank, maxRankSfn} = 1 or max{maxRank, maxRankSdm} = 1 or maxRankSdm= 1, and and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	
	

	3
	1 layer: TPMI=3
	
	

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	



Table 7.3.1.1.2-5A: Precoding information and number of layers or Second Precoding information, for 2 antenna ports or Second Precoding information, if transform precoder is enabled and ul-FullPowerTransmission = fullpowerMode1, or if transform precoder is disabled, maxRank = 1 or max{maxRank, maxRankSfn} = 1 or max{maxRank, maxRankSdm} = 1 or maxRankSdm= 1, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	Reserved



Table 7.3.1.1.2-6: Antenna port(s), transform precoder is enabled, dmrs-Type=1, maxLength=1, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2-BPSK modulation is used
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3



Table 7.3.1.1.2-6A: Antenna port(s), transform precoder is enabled, dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2-BPSK modulation is used, dmrs-Type=1, maxLength=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0, nSCID= 0

	1
	2
	0, nSCID= 1

	2
	2
	2, nSCID= 0

	3
	2
	2, nSCID= 1



Table 7.3.1.1.2-7: Antenna port(s), transform precoder is enabled, dmrs-Type=1, maxLength=2, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2-BPSK modulation is used
	Value
	Number of DMRS CDM group(s) without data 
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0
	1

	1
	2
	1
	1

	2
	2
	2
	1

	3
	2
	3
	1

	4
	2
	0
	2

	5
	2
	1
	2

	6
	2
	2
	2

	7
	2
	3
	2

	8
	2
	4
	2

	9
	2
	5
	2

	10
	2
	6
	2

	11
	2
	7
	2

	12-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-7A: Antenna port(s), transform precoder is enabled, dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2-BPSK modulation is used, dmrs-Type=1, maxLength=2
	Value
	Number of DMRS CDM group(s) without data 
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0, nSCID= 0
	1

	1
	2
	0, nSCID= 1
	1

	2
	2
	2, nSCID= 0
	1

	3
	2
	2, nSCID= 1
	1

	4
	2
	0, nSCID= 0
	2

	5
	2
	0, nSCID= 1
	2

	6
	2
	2, nSCID= 0
	2

	7
	2
	2, nSCID= 1
	2

	8
	2
	4, nSCID= 0
	2

	9
	2
	4, nSCID= 1
	2

	10
	2
	6, nSCID= 0
	2

	11
	2
	6, nSCID= 1
	2

	12-15
	Reserved
	Reserved
	Reserved



T Table 7.3.1.1.2-8: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=1, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6-7
	Reserved
	Reserved



Table 7.3.1.1.2-9: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=1, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	2
	0,2

	4-7
	Reserved
	Reserved



Table 7.3.1.1.2-10: Antenna port(s), transform precoder is disabled, multipanelScheme is not configured to sdmScheme, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1-7
	Reserved
	Reserved



Table 7.3.1.1.2-10A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	2
	0,2,3

	2-7
	Reserved
	Reserved



Table 7.3.1.1.2-11: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=1, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	1-7
	Reserved
	Reserved



Table 7.3.1.1.2-12: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	2
	0
	2

	7
	2
	1
	2

	8
	2
	2
	2

	9
	2
	3
	2

	10
	2
	4
	2

	11
	2
	5
	2

	12
	2
	6
	2

	13
	2
	7
	2

	14-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-13: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	2
	0,2
	1

	4
	2
	0,1
	2

	5
	2
	2,3
	2

	6
	2
	4,5
	2

	7
	2
	6,7
	2

	8
	2
	0,4
	2

	9
	2
	2,6
	2

	10-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-14: Antenna port(s), transform precoder is disabled, multipanelScheme is not to sdmScheme, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	2
	0,1,4
	2

	2
	2
	2,3,6
	2

	3-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-14A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	2
	0,1,4
	2

	2
	2
	2,3,6
	2

	3
	2
	0,2,3
	1

	4-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	2
	0,1,4,5
	2

	2
	2
	2,3,6,7
	2

	3
	2
	0,2,4,6
	2

	4-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15A: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-4
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15B Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,6
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15C: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,5,6
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15D: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, maxLength=2, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,5,6,7
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-16: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=1, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6
	3
	0

	7
	3
	1

	8
	3
	2

	9
	3
	3

	10
	3
	4

	11
	3
	5

	12-15
	Reserved
	Reserved



Table 7.3.1.1.2-17: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=1, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	3
	0,1

	4
	3
	2,3

	5
	3
	4,5

	6
	2
	0,2

	7-15
	Reserved
	Reserved



Table 7.3.1.1.2-18: Antenna port(s), transform precoder is disabled, multipanelScheme is not configured to sdmScheme, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=1, rank =3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	3
	0-2

	2
	3
	3-5

	3-15
	Reserved
	Reserved



Table 7.3.1.1.2-18A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=1, rank =3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	3
	0-2

	2
	3
	3-5

	3
	2
	0,2,3

	4
	3
	0,2,3

	3-15
	Reserved
	Reserved



Table 7.3.1.1.2-19: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=1, rank =4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	1
	3
	0-3

	2-15
	Reserved
	Reserved



Table 7.3.1.1.2-19A: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=1, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	3
	0-4

	1-15
	Reserved
	Reserved



Table 7.3.1.1.2-19B: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=1, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	3
	0-5

	1-15
	Reserved
	Reserved



Table 7.3.1.1.2-20: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	3
	0
	1

	7
	3
	1
	1

	8
	3
	2
	1

	9
	3
	3
	1

	10
	3
	4
	1

	11
	3
	5
	1

	12
	3
	0
	2

	13
	3
	1
	2

	14
	3
	2
	2

	15
	3
	3
	2

	16
	3
	4
	2

	17
	3
	5
	2

	18
	3
	6
	2

	19
	3
	7
	2

	20
	3
	8
	2

	21
	3
	9
	2

	22
	3
	10
	2

	23
	3
	11
	2

	24
	1
	0
	2

	25
	1
	1
	2

	26
	1
	6
	2

	27
	1
	7
	2

	28-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-21: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	3
	0,1
	1

	4
	3
	2,3
	1

	5
	3
	4,5
	1

	6
	2
	0,2
	1

	7
	3
	0,1
	2

	8
	3
	2,3
	2

	9
	3
	4,5
	2

	10
	3
	6,7
	2

	11
	3
	8,9
	2

	12
	3
	10,11
	2

	13
	1
	0,1
	2

	14
	1
	6,7
	2

	15
	2
	0,1
	2

	16
	2
	2,3
	2

	17
	2
	6,7
	2

	18
	2
	8,9
	2

	19-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-22: Antenna port(s), transform precoder is disabled, multipanelScheme is not configured to sdmScheme, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank=3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	3
	0-2
	1

	2
	3
	3-5
	1

	3
	3
	0,1,6
	2

	4
	3
	2,3,8
	2

	5
	3
	4,5,10
	2

	6-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-22A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank=3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	3
	0-2
	1

	2
	3
	3-5
	1

	3
	3
	0,1,6
	2

	4
	3
	2,3,8
	2

	5
	3
	4,5,10
	2

	6
	2
	0,2,3
	1

	7
	3
	0,2,3
	1

	8-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank=4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	3
	0-3
	1

	2
	3
	0,1,6,7
	2

	3
	3
	2,3,8,9
	2

	4
	3
	4,5,10,11
	2

	5-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23A: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	3
	0-4
	1

	1
	2
	0,1,2,3,6
	2

	12-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23B Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	3
	0-5
	1

	1
	2
	0,1,2,3,6,8
	2

	2-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23C: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,6,7,8
	2

	1-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23D: Antenna port(s), transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, maxLength=2, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,6,7,8,9
	2

	1-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 0_2, 1_1, 1_2, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 1 when triggered by DCI formats 0_1, 0_2, 1_1, and 1_2
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 2 when triggered by DCI formats 0_1, 0_2, 1_1, and 1_2
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 3 when triggered by DCI formats 0_1, 0_2, 1_1, and 1_2
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers



Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port



Table 7.3.1.1.2-25A: PTRS-DMRS association for UL PTRS port 0 or for the actual UL PT-RS port if multipanelScheme is not configured, or PTRS-DMRS association for UL PTRS port 0 and 1 if multipanelScheme is configured to sdmScheme and maxNrofPortsforSDM is set to 2
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st scheduled DMRS port  corresponding to SRS resource indicator field and/or Precoding information and number of layers field
	
	0
	1st scheduled DMRS port corresponding to Second SRS resource indicator field and/or Second Precoding information field 

	1
	2nd scheduled DMRS port  corresponding to SRS resource indicator field and/or Precoding information and number of layers field
	
	1
	2nd scheduled DMRS port corresponding to Second SRS resource indicator field and/or Second Precoding information field



Table 7.3.1.1.2-25B: PTRS-DMRS association for UL PTRS port 0, maxRank>4 
	Value
	DMRS port

	0
	1st scheduled DMRS port corresponding to the selected Codeword 

	1
	2nd scheduled DMRS port corresponding to the selected Codeword

	2
	3rd scheduled DMRS port corresponding to the selected Codeword

	3
	4th scheduled DMRS port corresponding to the selected Codeword



Table 7.3.1.1.2-26: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	
	1
	2nd DMRS port which shares PTRS port 1



Table 7.3.1.1.2-27: void


Table 7.3.1.1.2-28: SRI indication or Second SRI indication, for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	
	
	2
	2
	2
	2

	
	
	3
	reserved
	3
	3



Table 7.3.1.1.2-28A: SRI indication, for non-codebook based PUSCH transmission, ,  
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5-7
	reserved
	5
	5
	5
	5
	5
	5

	
	
	6-7
	reserved
	6
	6
	6
	6

	
	
	
	
	7
	reserved
	7
	7




Table 7.3.1.1.2-29: SRI indication or Second SRI indication, for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6-7
	reserved
	6
	0,3

	
	
	
	
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10-15
	reserved



Table 7.3.1.1.2-29A: Second SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	0
	0,1
	2
	2
	2
	2

	1
	2 layers: reserved
	3
	1 layer: reserved
	3
	3

	
	
	0
	0,1
	4-7
	1 layer: reserved

	
	
	1
	0,2
	0
	0,1

	
	
	2
	1,2
	1
	0,2

	
	
	3
	2 layers: reserved
	2
	0,3

	
	
	
	
	3
	1,2

	
	
	
	
	4
	1,3

	
	
	
	
	5
	2,3

	
	
	
	
	6-7
	2 layers: reserved



Table 7.3.1.1.2-29B: SRI indication, for non-codebook based PUSCH transmission, , 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5
	
	5
	5
	5
	5
	5
	5

	…
	…
	6
	
	6
	6
	6
	6

	14
	
	…
	…
	7
	
	7
	7

	15
	reserved
	20
	
	…
	…
	8
	

	
	
	21-31
	reserved
	27
	
	…
	…

	
	
	
	
	28-31
	reserved
	35
	

	
	
	
	
	
	
	36-63
	reserved

	where a bit field value (B) is mapped to SRIs  by the following, where  is the number of layers:	Comment by Yan Cheng 2: Editor’s note: Companies are encouraged to check if there is any bug by using the pseudo code here, if there are bugs identified then further update can be done, including whether to use other way to reflect the agreements. 
		
		For 
			Find the largest  in Table 5.2.2.2.5-4 of [6, TS 38.214] such that
				
			  
			




Table 7.3.1.1.2-30: SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14-15
	reserved



Table 7.3.1.1.2-30A: Second SRI indication for non-codebook based PUSCH transmission, if multipanelScheme is not configured, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	0
	0,1
	2
	2
	2
	2

	1
	2 layers: reserved
	3
	1 layer: reserved
	3
	3

	
	
	0
	0,1
	4-7
	1 layer: reserved

	
	
	1
	0,2
	0
	0,1

	
	
	2
	1,2
	1
	0,2

	
	
	3
	2 layers: reserved
	2
	0,3

	
	
	0
	0,1,2
	3
	1,2

	
	
	1-3
	3 layers: reserved
	4
	1,3

	
	
	
	
	5
	2,3

	
	
	
	
	6-7
	2 layers: reserved

	
	
	
	
	0
	0,1,2

	
	
	
	
	1
	0,1,3

	
	
	
	
	2
	0,2,3

	
	
	
	
	3
	1,2,3

	
	
	
	
	4-7
	3 layers: reserved



Table 7.3.1.1.2-30B: SRI indication, for non-codebook based PUSCH transmission, , 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5
	
	5
	5
	5
	5
	5
	5

	…
	…
	6
	
	6
	6
	6
	6

	14
	
	…
	…
	7
	
	7
	7

	15
	
	20
	
	…
	…
	8
	

	…
	…
	21
	
	27
	
	…
	…

	24
	
	…
	…
	28
	
	35
	

	25-31
	reserved
	40
	
	…
	…
	36
	

	
	
	41-63
	reserved
	62
	
	…
	…

	
	
	
	
	63-127
	reserved
	91
	

	
	
	
	
	
	
	92-127
	reserved

	where a bit field value (B) is mapped to SRIs  as defined in Table 7.3.1.1.2-29B, where  is the number of layers.




Table 7.3.1.1.2-31: SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14
	0,1,2,3

	
	
	
	
	15
	reserved



Table 7.3.1.1.2-31A: Second SRI indication for non-codebook based PUSCH transmission, if multipanelScheme is not configured, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	0
	0,1
	2
	2
	2
	2

	1
	2 layers: reserved
	3
	1 layer: reserved
	3
	3

	
	
	0
	0,1
	4-7
	1 layer: reserved

	
	
	1
	0,2
	0
	0,1

	
	
	2
	1,2
	1
	0,2

	
	
	3
	2 layers: reserved
	2
	0,3

	
	
	0
	0,1,2
	3
	1,2

	
	
	1-3
	3 layers: reserved
	4
	1,3

	
	
	
	
	5
	2,3

	
	
	
	
	6-7
	2 layers: reserved

	
	
	
	
	0
	0,1,2

	
	
	
	
	1
	0,1,3

	
	
	
	
	2
	0,2,3

	
	
	
	
	3
	1,2,3

	
	
	
	
	4-7
	3 layer: reserved

	
	
	
	
	0
	0,1,2,3

	
	
	
	
	1-7
	4 layers: reserved



Table 7.3.1.1.2-31B: SRI indication, for non-codebook based PUSCH transmission, , 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5
	
	5
	5
	5
	5
	5
	5

	…
	…
	6
	
	6
	6
	6
	6

	14
	
	…
	…
	7
	
	7
	7

	15
	
	20
	
	…
	…
	8
	

	…
	…
	21
	
	27
	
	…
	…

	24
	
	…
	…
	28
	
	35
	

	25
	
	40
	
	…
	…
	36
	

	…
	…
	41
	
	62
	
	…
	…

	29
	
	…
	…
	63
	
	91
	

	30-31
	reserved
	55
	
	…
	…
	92
	

	
	
	56-63
	reserved
	97
	
	…
	…

	
	
	
	
	98-127
	reserved
	161
	

	
	
	
	
	
	
	162-255
	reserved

	where a bit field value (B) is mapped to SRIs  as defined in Table 7.3.1.1.2-29B, where  is the number of layers.



Table 7.3.1.1.2-31C: SRI indication, for non-codebook based PUSCH transmission, , 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5
	
	5
	5
	5
	5
	5
	5

	…
	…
	6
	
	6
	6
	6
	6

	14
	
	…
	…
	7
	
	7
	7

	15
	
	20
	
	…
	…
	8
	

	…
	…
	21
	
	27
	
	…
	…

	24
	
	…
	…
	28
	
	35
	

	25
	
	40
	
	…
	…
	36
	

	…
	…
	41
	
	62
	
	…
	…

	29
	
	…
	…
	63
	
	91
	

	30
	0,1,2,3,4
	55
	
	…
	…
	92
	

	31
	reserved
	56
	
	97
	
	…
	…

	
	
	…
	…
	98
	

	161
	


	
	
	61
	
	…
	…
	162
	


	
	
	62-63
	reserved
	118
	

	…
	…

	
	
	
	
	119-127
	reserved
	217
	


	
	
	
	
	
	
	218-255
	reserved

	where a bit field value (B) is mapped to SRIs  as defined in Table 7.3.1.1.2-29B, where  is the number of layers.



Table 7.3.1.1.2-31D: SRI indication, for non-codebook based PUSCH transmission, , 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5
	
	5
	5
	5
	5
	5
	5

	…
	…
	6
	
	6
	6
	6
	6

	14
	
	…
	…
	7
	
	7
	7

	15
	
	20
	
	…
	…
	8
	

	…
	…
	21
	
	27
	
	…
	…

	24
	
	…
	…
	28
	
	35
	

	25
	
	40
	
	…
	…
	36
	

	…
	…
	41
	
	62
	
	…
	…

	29
	
	…
	…
	63
	
	91
	

	30
	0,1,2,3,4
	55
	
	…
	…
	92
	

	31
	reserved
	56
	

	97
	
	…
	…

	
	
	…
	…
	98
	
	161
	

	
	
	61
	

	…
	…
	162
	


	
	
	62
	0,1,2,3,4,5
	118
	

	…
	…

	
	
	63
	reserved
	119
	

	217
	


	
	
	
	
	…
	…
	218
	


	
	
	
	
	125
	

	…
	…

	
	
	
	
	126-127
	reserved
	245
	


	
	
	
	
	
	
	246-255
	reserved

	where a bit field value (B) is mapped to SRIs  as defined in Table 7.3.1.1.2-29B, where  is the number of layers.



Table 7.3.1.1.2-31E: SRI indication, for non-codebook based PUSCH transmission, , 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5
	
	5
	5
	5
	5
	5
	5

	…
	…
	6
	
	6
	6
	6
	6

	14
	
	…
	…
	7
	
	7
	7

	15
	
	20
	
	…
	…
	8
	

	…
	…
	21
	
	27
	
	…
	…

	24
	
	…
	…
	28
	
	35
	

	25
	
	40
	
	…
	…
	36
	

	…
	…
	41
	
	62
	
	…
	…

	29
	
	…
	…
	63
	
	91
	

	30
	0,1,2,3,4
	55
	
	…
	…
	92
	

	31
	reserved
	56
	

	97
	
	…
	…

	
	
	…
	…
	98
	

	161
	

	
	
	61
	

	…
	…
	162
	


	
	
	62
	0,1,2,3,4,5
	118
	

	…
	…

	
	
	63
	reserved
	119
	

	217
	


	
	
	
	
	…
	…
	218
	


	
	
	
	
	125
	

	…
	…

	
	
	
	
	126
	0,1,2,3,4,5,6
	245
	


	
	
	
	
	127
	reserved
	246
	


	
	
	
	
	
	
	…
	…

	
	
	
	
	
	
	253
	


	
	
	
	
	
	
	254-255
	reserved

	where a bit field value (B) is mapped to SRIs  as defined in Table 7.3.1.1.2-29B, where  is the number of layers.



Table 7.3.1.1.2-31F: SRI indication, for non-codebook based PUSCH transmission, , 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 
	Bit field mapped to index
	SRI(s), 

	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2

	3
	3
	3
	3
	3
	3
	3
	3

	4
	4
	4
	4
	4
	4
	4
	4

	5
	
	5
	5
	5
	5
	5
	5

	…
	…
	6
	
	6
	6
	6
	6

	14
	
	…
	…
	7
	
	7
	7

	15
	
	20
	
	…
	…
	8
	

	…
	…
	21
	
	27
	
	…
	…

	24
	
	…
	…
	28
	
	35
	

	25
	
	40
	
	…
	…
	36
	

	…
	…
	41
	
	62
	
	…
	…

	29
	
	…
	…
	63
	
	91
	

	30
	0,1,2,3,4
	55
	
	…
	…
	92
	

	31
	reserved
	56
	

	97
	
	…
	…

	
	
	…
	…
	98
	

	161
	

	
	
	61
	

	…
	…
	162
	


	
	
	62
	0,1,2,3,4,5
	118
	

	…
	…

	
	
	63
	reserved
	119
	

	217
	


	
	
	
	
	…
	…
	218
	


	
	
	
	
	125
	

	…
	…

	
	
	
	
	126
	0,1,2,3,4,5,6
	245
	


	
	
	
	
	127
	reserved
	246
	


	
	
	
	
	
	
	…
	…

	
	
	
	
	
	
	253
	


	
	
	
	
	
	
	254
	0,1,2,3,4,5,6,7

	
	
	
	
	
	
	255
	reserved

	where a bit field value (B) is mapped to SRIs  as defined in Table 7.3.1.1.2-29B, where  is the number of layers.



Table 7.3.1.1.2-32: SRI indication or Second SRI indication, for codebook based PUSCH transmission, if ul-FullPowerTransmission is not configured, or ul-FullPowerTransmission = fullpowerMode1, or ul-FullPowerTransmission = fullpowerMode2, or ul-FullPowerTransmission = fullpower and 
	Bit field mapped to index
	
SRI(s), 

	0
	0

	1
	1



Table 7.3.1.1.2-32A: SRI indication or Second SRI indication, for codebook based PUSCH transmission, if ul-FullPowerTransmission = fullpowerMode2 and 
	Bit field mapped to index
	SRI(s), 

	0
	0

	1
	1

	2
	2

	3
	Reserved



Table 7.3.1.1.2-32B: SRI indication or Second SRI indication, for codebook based PUSCH transmission, if ul-FullPowerTransmission = fullpowerMode2 and 
	Bit field mapped to index
	SRI(s), 

	0
	0

	1
	1

	2
	2

	3
	3



Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset K0/K2
	Bit field mapped to index
	Minimum applicable K0 for the active DL BWP, if minimumSchedulingOffsetK0 is configured for the DL BWP
	Minimum applicable K2 for the active UL BWP, if minimumSchedulingOffsetK2 is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffsetK0 for the active DL BWP
	The first value configured by minimumSchedulingOffsetK2 for the active UL BWP

	1
	The second value configured by minimumSchedulingOffsetK0 for the active DL BWP if the second value is configured; 0 otherwise
	The second value configured by minimumSchedulingOffsetK2 for the active UL BWP if the second value is configured; 0 otherwise



Table 7.3.1.1.2-34: Redundancy version
	Value of the Redundancy version field
	
Value of  to be applied

	0
	0

	1
	2



Table 7.3.1.1.2-35: Allowed entries for DCI format 0_1 and DCI format 0_2, configured by higher layer parameter ul-AccessConfigListDCI-0-1 and ul-AccessConfigListDCI-0-2, respectively, in frequency range 1
	Entry index
	Channel Access Type 
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, 38.211]
	CAPC

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	1

	1
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	2

	2
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	3

	3
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	4

	4
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	1

	5
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	2

	6
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	3

	7
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	4

	8
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	0
	1

	9
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	0
	2

	10
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	0
	3

	11
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	0
	4

	12
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	2
	1

	13
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	2
	2

	14
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	2
	3

	15
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.2 in 37.213]
	2
	4

	16
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	1

	17
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	2

	18
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	3

	19
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	4

	20
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	1

	21
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	2

	22
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	3

	23
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	4

	24
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	1

	25
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	2

	26
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	3

	27
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	4

	28
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	1

	29
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	2

	30
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	3

	31
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	4

	32
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	1

	33
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	2

	34
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	3

	35
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	4

	36
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	1

	37
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	2

	38
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	3

	39
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	4

	40
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	1

	41
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	2

	42
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	3

	43
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	4



Table 7.3.1.1.2-35A: Allowed entries for DCI format 0_1 and DCI format 0_2, configured by higher layer parameter ul-AccessConfigListDCI-0-1 in frequency range 2-2
	Entry index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213

	2
	Type 3 channel access defined in clause 4.4.3 of 37.213



[bookmark: OLE_LINK31]Table 7.3.1.1.2-36: SRS resource set indication
	Bit field mapped to index
	SRS resource set indication

	0
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are reserved;
If there are two indicated joint/UL TCI states, the first indicated joint/UL TCI state is applied to the corresponding PUSCH transmission occasions.

	1
	SRS resource indicator field and Precoding information and number of layers field are associated with the second SRS resource set;
Second SRS resource indicator field and Second Precoding information field are reserved;
If there are two indicated joint/UL TCI states, the second indicated joint/UL TCI state is applied to the the corresponding PUSCH transmission occasions.

	2
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set;
If there are two indicated joint/UL TCI states and multipanelScheme is not configured, the first indicated joint/UL TCI state is applied to the PUSCH transmission occasions associated with the first SRS resource set, and the second indicated joint/UL TCI state is applied to the PUSCH transmission occasions associated with the second SRS resource set.

	3
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set;
If there are two indicated joint/UL TCI states and multipanelScheme is not configured, the first indicated joint/UL TCI state is applied to the PUSCH transmission occasions associated with the first SRS resource set, and the second indicated joint/UL TCI state is applied to the PUSCH transmission occasions associated with the second SRS resource set.

	NOTE 1: The first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'nonCodeBook' if txConfig=nonCodebook or 'codebook' if txConfig=codebook. When only one SRS resource set is configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook' respectively, the first SRS resource set is the SRS resource set. The association of the first and second SRS resource sets to PUSCH repetitions for each bit field index value is as defined in Clause 6.1.2.1 of [6, TS 38.214].
NOTE 2: For DCI format 0_2, the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 are composed of the first  SRS resources together with other configurations in the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.



Table 7.3.1.1.2-37: SRS offset indicator
	Bit field mapped to index
	Available slot offset, K=2
	Bit field mapped to index
	Available slot offset, K=3
	Bit field mapped to index
	Available slot offset, K=4

	0
	The 1st entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise
	0
	The 1st entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise
	0
	The 1st entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise

	1
	The 2nd entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise
	1
	The 2nd entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise
	1
	The 2nd entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise

	
	 
	2
	The 3rd entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise
	2
	The 3rd entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise

	
	
	3
	Reserved
	3
	The 4th entry in availableSlotOffsetList, if configured for the aperiodic SRS resource set;
0, otherwise



Table 7.3.1.1.2-38: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=1, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6
	1
	8

	7
	1
	9

	8
	2
	8

	9
	2
	9

	10
	2
	10

	11
	2
	11

	12-15
	Reserved
	Reserved



Table 7.3.1.1.2-39: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=1, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	2
	0,2

	4
	1
	8,9

	5
	2
	8,9

	6
	2
	10,11

	7
	2
	9,11

	8-15
	Reserved
	Reserved



Table 7.3.1.1.2-40: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is not configured to sdmScheme, enhanced-dmrs-Type is configured, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	2
	8-10

	2
	1
	0,1,8

	3
	2
	0,1,8

	4
	2
	2,3,10

	5-15
	Reserved
	Reserved



Table 7.3.1.1.2-40A: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is not configured to sdmScheme, enhanced-dmrs-Type is configured, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	2
	8-10

	2
	1
	0,1,8

	3
	2
	0,1,8

	4
	2
	2,3,10

	5
	2
	0,2,3

	6-15
	Reserved
	Reserved



Table 7.3.1.1.2-41: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=1, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	1
	2
	8-11

	2
	1
	0,1,8,9

	3
	2
	0,1,8,9

	4
	2
	2,3,10,11

	5-15
	Reserved
	Reserved



Table 7.3.1.1.2-x: Antenna port(s), transform precoder is disabled, enhanced-dmrs-Type is configured	Comment by Yan Cheng: Editor’s note: A place holder here for Tables 42~69, for dmrs-Type=1/2, maxLength=1/2, and rank from 1 to 8. 


[bookmark: _Toc29326609][bookmark: _Toc29327759][bookmark: _Toc36045949][bookmark: _Toc36046209][bookmark: _Toc36046355][bookmark: _Toc45209272][bookmark: _Toc51852446][bookmark: _Toc129874528]7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
< Unchanged parts are omitted >
[bookmark: OLE_LINK70]-	Frequency hopping flag – 0 or 1 bit:
-	0 bit if the higher layer parameter frequencyHoppingDCI-0-2 is not configured;
-	1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Clause 6.3 of [6, TS 38.214].
-	Modulation and coding scheme –5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]	Comment by Yan Cheng: Editor’s note: In Rel-16, it was agreed that only 1TB is supported for DCI format 1_2, even 2TBs are supported in DCI format 1_1. At that time, DCI format 0_1 also only supports one TB, thus no explicit agreement to say DCI format 0_2 doesn't support 2 TBs. If we follow the principle for DL, then 2 TBs should not be included in DCI format 0_2 also. Therefore, no update for 2CW for 8Tx for DCI format 0_2 here, if there is further agreement to support 2CW, we can update accordingly.  
-	New data indicator – 1 bit
-	Redundancy version – 0, 1 or 2 bits determined by higher layer parameter numberOfBitsForRV-DCI-0-2
-	If 0 bit is configured, rvid to be applied is 0;
-	1 bit according to Table 7.3.1.2.3-1;
-	2 bits according to Table 7.3.1.1.1-2. 
-	HARQ process number – number of bits determined by the following:
-	5 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-0-2-v1700 if configured;
-	otherwise 0, 1, 2, 3 or 4 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-0-2
-	Downlink assignment index – 0, 1, 2 or 4 bits
-	0 bit if the higher layer parameter downlinkAssignmentIndexDCI-0-2 is not configured;
-	1, 2, 3, 4, 5 or 6 bits otherwise,
-	1st downlink assignment index – 1 or 2 bits:
-	1 bit for semi-static HARQ-ACK codebook for unicast and multicast if pdsch-HARQ-ACK-Codebook = semiStatic is configured for both unicast and multicast and the higher layer parameter fdmed-ReceptionMulticast is not configured; otherwise for semi-static HARQ-ACK codebook for unicast;
-	2 bits for dynamic HARQ-ACK codebook for unicast.
-	2nd downlink assignment index – 0 or 2 bits
-	2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks for unicast;
-	0 bit otherwise.
-	3rd downlink assignment index – 0, 1 or 2 bits
-	1 bit for semi-static HARQ-ACK codebook for multicast if the higher layer parameter fdmed-ReceptionMulticast is configured;
-	2 bits for the dynamic HARQ-ACK codebook for multicast;
-	0 bit otherwise.
When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-2 is configured, if the bit width of the 1st or 2 nd Downlink assignment index in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the 1st or 2 nd Downlink assignment index in DCI format 0_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller 1st or 2 nd Downlink assignment index until the bit width of the 1st or 2 nd Downlink assignment index in DCI format 0_2 for the two HARQ-ACK codebooks are the same.
When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookListMulticast for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-2 is configured, if the bit width of the 3rd downlink assignment index in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the 3rd downlink assignment index in DCI format 0_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller 3rd downlink assignment index until the bit width of the 3rd downlink assignment index in DCI format 0_2 for the two HARQ-ACK codebooks are the same.
-	TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS38.213]
-	Second TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS38.213] if higher layer parameter SecondTPCFieldDCI-0-2 is configured; 0 bit otherwise.
-	SRS resource set indicator – 0 or 2 bits
-	2 bits according to Table 7.3.1.1.2-36 if 
-	txConfig = nonCodeBook, and there are two SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with the usage of value 'nonCodeBook', and is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided, or
-	txConfig=codebook, and there are two SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage of value 'codebook', and is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided;
-	0 bit otherwise.
-	SRS resource indicator – or bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'number of bits determined by the following:
-	 bits according to Tables 7.3.1.1.2-28/28A/29/29B/30/30B/31/31B if the higher layer parameter txConfig = nonCodebook, where
-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present,
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_2, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, 
-	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'nonCodeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList', 
and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	Lmax is given by max{maxMIMO-LayersDCI-0-2, maxMIMO-LayersforSdmDCI-0-2} if maxMIMO-LayersforSdmDCI-0-2 is configured  
-	Lmax is given by max{maxMIMO-LayersDCI-0-2, maxMIMO-LayersforSfnDCI-0-2} if maxMIMO-LayersforSfnDCI-0-2 is configured 
-	Lmax is given by maxMIMO-LayersDCI-0-2 otherwise
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where
-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present,
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs,
 -	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs, and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and there are two SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage of value 'codebook' or 'nonCodeBook', the first SRS resource set is associated with coresetPoolIndex value 0 and the second SRS resource set is associated with coresetPoolIndex value 1, where the first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets, and the first and second SRS resource sets are composed of the first  SRS resources together with other configurations in the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
-	Second SRS resource indicator – number of bits determined by the following: 0, or bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook, the higher layer parameter maxMIMO-LayersforSdmDCI-0-2 is not configured, and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set, and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	Lmax is given by maxMIMO-LayersforSfnDCI-0-2 if maxMIMO-LayersforSfnDCI-0-2 is configured 
-	Lmax is given by maxMIMO-LayersDCI-0-2 otherwise
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-28/29 if the higher layer parameter txConfig = nonCodebook, the higher layer parameter maxMIMO-LayersforSdmDCI-0-2 is configured and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set, where the second SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with higher srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'nonCodeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList', and Lmax is given by maxMIMO-LayersforSdmDCI-0-2.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where   is the number of configured SRS resources in the second SRS resource set.
-	0 bit otherwise.
-	Precoding information and number of layers – number of bits determined by the following: 
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankDCI-0-2 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2} if multipanelScheme = sdmScheme, and codebookSubsetDCI-0-2;
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, the values of higher layer parameters maxRankDCI-0-2=2 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} = 2 if multipanelScheme = sfnScheme or max{maxRanDCI-0-2k, maxRankSdmDCI-0-2} = 2 if multipanelScheme = sdmScheme, transform precoder is disabled, and according to the value of higher layer parameter codebookSubsetDCI-0-2;
-	4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, the values of higher layer parameters maxRankDCI-0-2=3 or 4, transform precoder is disabled, and according to the value of higher layer parameter codebookSubsetDCI-0-2;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankDCI-0-2=1 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} = 1 if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2} = 1 if multipanelScheme = sdmScheme, and codebookSubsetDCI-0-2;
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRankDCI-0-2=1 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} = 1 if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2} = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankDCI-0-2 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2} if multipanelScheme = sdmScheme, and codebookSubsetDCI-0-2;
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, transform precoder is disabled, the maxRankDCI-0-2=2 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} = 2 if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2} = 2 if multipanelScheme = sdmScheme, and codebookSubsetDCI-0-2=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankDCI-0-2=1 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2}=1 if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2}=1 if multipanelScheme = sdmScheme, and codebookSubsetDCI-0-2;
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRankDCI-0-2=1 if multipanelScheme is not configured or max{maxRankDCI-0-2, maxRankSfnDCI-0-2} = 1 if multipanelScheme = sfnScheme or max{maxRankDCI-0-2, maxRankSdmDCI-0-2} = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2.
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, the values of higher layer parameters maxRankDCI-0-2 is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in all SRS resource set(s) with usage set to 'codebook'. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field. 
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs, and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and there are two SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage of value 'codebook' or 'nonCodeBook', the Precoding information and number of layers field is associated with the SRS resource set that is associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1.
-	Second Precoding information – number of bits determined by the following: 
-	0 bits if SRS resource set indicator field is not present;
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	3, 4, or 5 bits according to Table 7.3.1.1.2-2C with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankDCI-0-2 if multipanelScheme is not configured or maxRankSfnDCI-0-2 if multipanelScheme = sfnScheme, and codebookSubsetDCI-0-2;
-	3 or 4 bits according to Table 7.3.1.1.2-2D with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, the values of higher layer parameters maxRankDCI-0-2=2 if multipanelScheme is not configured or maxRankSfnDCI-0-2=2 if multipanelScheme = sfnScheme, transform precoder is disabled, and according to the value of higher layer parameter codebookSubsetDCI-0-2;
-	3 or 4 bits according to Table 7.3.1.1.2-2E with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, the values of higher layer parameters maxRankDCI-0-2=3 or 4, transform precoder is disabled, and according to the value of higher layer parameter codebookSubsetDCI-0-2;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankDCI-0-2 if multipanelScheme is not configured or maxRankSfnDCI-0-2 if multipanelScheme = sfnScheme and codebookSubsetDCI-0-2;
-	3 or 4 bits according to Table 7.3.1.1.2-3A with the same number of layers indicated by Precoding information and number of layers field for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRankDCI-0-2=1 if multipanelScheme is not configured or maxRankSfnDCI-0-2=1 if multipanelScheme = sfnScheme, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2;
-	1 or 3 bits according to Table7.3.1.1.2-4B with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankDCI-0-2 if multipanelScheme is not configured or maxRankSfnDCI-0-2 if multipanelScheme = sfnScheme, and codebookSubsetDCI-0-2;
-	2 bits according to Table 7.3.1.1.2-4C with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, transform precoder is disabled, the maxRankDCI-0-2=2 if multipanelScheme is not configured or maxRankSfnDCI-0-2=2 if multipanelScheme = sfnScheme, and codebookSubsetDCI-0-2=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankDCI-0-2 if multipanelScheme is not configured or maxRankSfnDCI-0-2 if multipanelScheme = sfnScheme, and codebookSubsetDCI-0-2;
-	2 bits according to Table 7.3.1.1.2-5A with the same number of layers indicated by Precoding information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRankDCI-0-2=1 if multipanelScheme is not configured or maxRankSfnDCI-0-2=1 if multipanelScheme = sfnScheme, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2;.
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankSdmDCI-0-2 if multipanelScheme = sdmScheme, and codebookSubset; 
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRankSdmDCI-0-2 = 2 if multipanelScheme = sdmScheme, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankSdmDCI-0-2 if multipanelScheme = sdmScheme, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRankSdmDCI-0-2 = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRankSdmDCI-0-2 if multipanelScheme = sdmScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, transform precoder is disabled, maxRankSdmDCI-0-2 = 2 if multipanelScheme = sdmScheme, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and maxRankSdmDCI-0-2= 1 if multipanelScheme = sdmScheme, and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRankSdmDCI-0-2 = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, the values of higher layer parameters maxRankDCI-0-2 is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field, and an SRS resource with 2 antenna ports is indicated via Second SRS resource indicator field in the same SRS resource set, then Table 7.3.1.1.2-4B is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in the second SRS resource set with usage set to 'codebook' as defined in Table 7.3.1.1.2-36. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
-	Antenna ports – number of bits determined by the following:
-	0 bit if higher layer parameter antennaPortsFieldPresenceDCI-0-2 is not configured;
-	2, 3, 4, or 5 bits otherwise,
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	2 bits as defined by 7.3.1.1.2-6A, if transform precoder is enabled, and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=1, where nSCID is the scrambling identity for antenna ports defined in Clause 6.4.1.1.1.2, in [4, TS38.211];
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	4 bits as defined by Tables 7.3.1.1.2-7A, if transform precoder is enabled, and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=2, where nSCID is the scrambling identity for antenna ports defined in Clause 6.4.1.1.1.2, in [4, TS38.211];
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/10A/11 according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/14A/15 according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is not configured, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/18A/19 according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/22A/23 according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is not configured, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook.
-	4 bits as defined by Tables 7.3.1.1.2-38/39/40/40A/41, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, and maxLength=1;
-	x bits as defined by Tables 7.3.1.1.2-46/47/48/48A/49, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, and maxLength=2;
-	x bits as defined by Tables 7.3.1.1.2-54/55/56/56A/57, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is configured, and maxLength=1;
-	x bits as defined by Tables 7.3.1.1.2-62/63/64/64A/65, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Type is configured, and maxLength=2.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively, and the value of rank is
-	the sum of the value determined according to the SRS resource indicator field and the value determined according to the second SRS resource indicator field, if txConfig = nonCodebook and multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	the sum of the value determined according to the Precoding information and number of layers field and the value determined according to the Second Precoding information, if txConfig = codebook and multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and multipanelScheme = sdmScheme is not configured, , or if the higher layer parameter txConfig = nonCodebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or “01”
-	determined according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook and multipanelScheme = sdmScheme is not configured, or if the higher layer parameter txConfig = codebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or "01". 
If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2  and dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2 and is configured with antennaPortsFieldPresenceDCI-0-2, the bitwidth of this field equals , where   is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 and  is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2. A number of zeros are padded in the MSB of this field, if the mapping type of the PUSCH corresponds to the smaller value of   and . 
If a UE is not configured with higher layer parameter antennaPortsFieldPresenceDCI-0-2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23.
-	SRS request – 0, 1, 2 or 3 bits
-	0 bit if the higher layer parameter srs-RequestDCI-0-2 is not configured;
-	1 bit as defined by Table 7.3.1.1.3-1 if higher layer parameter srs-RequestDCI-0-2 = 1 and for UEs not configured with supplementaryUplink in ServingCellConfig in the cell;  
-	2 bits if higher layer parameter srs-RequestDCI-0-2 = 1 and for UEs configured with supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second bit is defined by Table 7.3.1.1.3-1; 
-	2 bits as defined by Table 7.3.1.1.2-24 if higher layer parameter srs-RequestDCI-0-2 = 2 and for UEs not configured with supplementaryUplink in ServingCellConfig in the cell;  
-	3 bits if higher layer parameter srs-RequestDCI-0-2 = 2 and for UEs configured with supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24; 
-	SRS offset indicator – 0, 1 or 2 bits. 
-	0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) is 1;
-	otherwise,  bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and Clause 6.2.1 of [6, TS 38.214], where K is the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) in the scheduled cell;
-	CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSizeDCI-0-2.
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRankDCI-0-2=1;
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	2 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field. 
-	When the SRS resource set indicator field is present and maxRankDCI-0-2>2 and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26 field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26. 
-	When the SRS resource set indicator field is present and equals "10" and "11" and maxRankDCI-0-2=2 and multipanelScheme is not configured, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	When SRS resource set indicator field is present and equals "10", multipanelScheme is configured to sdmScheme and maxNrofPortsforSDM is set to 2, the MSB of this field indicates the association between PTRS port 0 and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port 1 and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	When the SRS resource set indicator field is absent and maxRankDCI-0-2>4 and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS if the MCS indices of the two codewords are different, or codeword 0 otherwise.
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "PTRS-DMRS association" field is present for the indicated bandwidth part but not present for the active bandwidth part, the UE assumes the "PTRS-DMRS association" field is not present for the indicated bandwidth part.
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRankDCI-0-2>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second precoding information field when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 bit if the higher layer parameter betaOffsetsDCI-0-2 = semiStaticDCI-0-2; otherwise 1 bit if 2 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as defined by Table 9.3-3A in [5, TS 38.213], and 2 bits if 4 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as defined by Table 9.3-3 in [5, TS 38.213].
When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList or by pdsch-HARQ-ACK-CodebookListMulticast for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-2 is configured, if the bit width of the beta_offset indicator in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the beta_offset indicator in DCI format 0_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_2 for the two HARQ-ACK codebooks are the same.
-	DMRS sequence initialization – 0 or 1 bit
-	0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured or if transform precoder is enabled;
[bookmark: OLE_LINK42]-	1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured.
-	UL-SCH indicator – 1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in DCI, except for DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_2 with UL-SCH indicator of "0" and CSI request of all zero(s). If a UE supports triggering SRS only in DCI, except for DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to recerive a DCI format 0_2 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all zero(s).
-	ChannelAccess-CPext-CAPC – 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-2 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or the number of entries in the high layer parameter ul-AccessConfigListDCI-0-1 for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 are configured by the higher layer parameter ul-AccessConfigListDCI-0-2 in frequency range 1. One or more entries from Table 7.3.1.1.2-35A are configured by the higher layer parameter ul-AccessConfigListDCI-0-1 in frequency range 2-2.
-	Open-loop power control parameter set indication – 0 or 1 or 2 bits. 
-	0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
-	1 or 2 bits otherwise,
-	1 bit if SRS resource indicator is present in the DCI format 0_2;
-	1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-2 if SRS resource indicator is not present in the DCI format 0_2;
-	Priority indicator – 0 bit if higher layer parameter priorityIndicatorDCI-0-2 is not configured; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213].
-	Invalid symbol pattern indicator – 0 bit if higher layer parameter invalidSymbolPatternIndicatorDCI-0-2 is not configured; otherwise 1 bit as defined in Clause 6.1.2.1 in [6, TS 38.214].
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	1 or 2 bits, if searchSpaceGroupIdList-r17 is not configured and if pdcch-SkippingDurationList is configured
-	1 bit if the UE is configured with only one duration by pdcch-SkippingDurationList;
-	2 bits if the UE is configured with more than one duration by pdcch-SkippingDurationList.
-	1 or 2 bits, if pdcch-SkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if pdcch-SkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
A UE does not expect that the bit width of a field in DCI format 0_2 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. If the bit width of a field in the DCI format 0_2 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_2 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. 
For a UE configured with scheduling on the primary cell from an SCell, if prior to padding the number of information bits in DCI format 0_2 carried by PDCCH on the primary cell is not equal to the number of information bits in DCI format 0_2 carried by PDCCH on the SCell for scheduling on the primary cell, zeros shall be appended to the DCI format 0_2 with smaller size until the payload size is the same.
-	If application of step 4B in clause 7.3.1.0 results in additional zero padding for DCI format 0_2 for scheduling on the primary cell, corresponding zeros shall be appended to both DCI format 0_2 monitored on the primary cell and DCI format 0_2 monitored on the SCell for scheduling on the primary cell.
-	If the SCell is deactivated and firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the number of information bits in DCI format 0_2 carried by PDCCH on the primary cell based on a DL BWP provided by firstActiveDownlinkBWP-Id for the SCell. If the active DL BWP of the SCell is a dormant DL BWP, or if the SCell is deactivated and firstActiveDownlinkBWP-Id is set to dormant BWP, the UE determines the number of information bits in DCI format 0_2 carried by PDCCH on the primary cell based on a DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise, based on a DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.

Table 7.3.1.1.3-1: 1 bit SRS request in DCI format 0_2 and DCI format 1_2 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_2 and 1_2

	0
	No aperiodic SRS resource set triggered

	1
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1



< Unchanged parts are omitted >
[bookmark: _Toc19798777][bookmark: _Toc26467248][bookmark: _Toc29326610][bookmark: _Toc29327760][bookmark: _Toc36045950][bookmark: _Toc36046210][bookmark: _Toc36046356][bookmark: _Toc45209273][bookmark: _Toc51852447][bookmark: _Toc129874529]7.3.1.2	DCI formats for scheduling of PDSCH 
< Unchanged parts are omitted >
7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of one or multiple PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
< Unchanged parts are omitted >

-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4/7/8/9/10 and Tables 7.3.1.2.2-1A/2A/3A/4A/7A/8A/9A/10A, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4/7/8/9/10 or Tables 7.3.1.2.2-1A/2A/3A/4A/7A/8A/9A/10A. When a UE receives an activation command that maps at least one codepoint of DCI field 'Transmission Configuration Indication' to two TCI states, the UE shall use Table 7.3.1.2.2-1A/2A/3A/4A/7A/8A/9A/10A; otherwise, it shall use Tables 7.3.1.2.2-1/2/3/4/7/8/9/10. The UE can receive an entry with DMRS ports equals to 1000, 1002, 1003 when two TCI states are indicated in a codepoint of DCI field 'Transmission Configuration Indication'.






If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB, the bitwidth of this field equals , where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214]. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, 
-	if the higher layer parameter tci-PresentInDCI is not enabled for the CORESET used for the PDCCH carrying the DCI format 1_1,
-	the UE assumes tci-PresentInDCI is not enabled for all CORESETs in the indicated bandwidth part;
-	otherwise,
-	the UE assumes tci-PresentInDCI is enabled for all CORESETs in the indicated bandwidth part.
-	TCI states selection – 0 bit if higher layer parameter tciSelection-PresentInDCI is not enabled; otherwise 2 bits according to Table 7.3.1.2.2-11.  
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Clause 6.1.1.2 of [6, TS 38.214].
< Unchanged parts are omitted >
Table 7.3.1.2.2-6A: Allowed entries for DCI format 1_1 and DCI format 1_2, configured by higher layer parameter ul-AccessConfigListDCI-1-1 in frequency range 2-2
	Entry index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213

	2
	Type 3 channel access defined in clause 4.4.3 of 37.213



Table 7.3.1.2.2-7: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	2
	0,1,2,3,8

	1
	1
	1
	1
	2
	0,1,2,3,8,10

	2
	1
	0,1
	2
	2
	0,1,2,3,8,9,10

	3
	2
	0
	3
	2
	0,1,2,3,8,9,10,11

	4
	2
	1
	
	
	

	5
	2
	2
	
	
	

	6
	2
	3
	
	
	

	7
	2
	0,1
	
	
	

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	2
	0,2
	
	
	

	12
	1
	8
	
	
	

	13
	1
	9
	
	
	

	14
	1
	8,9
	
	
	

	15
	2
	8
	
	
	

	16
	2
	9
	
	
	

	17
	2
	10
	
	
	

	18
	2
	11
	
	
	

	19
	2
	8,9
	
	
	

	20
	2
	10,11
	
	
	

	21
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27~31
	Reserved
	Reserved
	
	
	



Table 7.3.1.2.2-7A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	2
	0,1,2,3,8

	1
	1
	1
	1
	2
	0,1,2,3,8,10

	2
	1
	0,1
	2
	2
	0,1,2,3,8,9,10

	3
	2
	0
	3
	2
	0,1,2,3,8,9,10,11

	4
	2
	1
	
	
	

	5
	2
	2
	
	
	

	6
	2
	3
	
	
	

	7
	2
	0,1
	
	
	

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	2
	0,2
	
	
	

	12
	1
	8
	
	
	

	13
	1
	9
	
	
	

	14
	1
	8,9
	
	
	

	15
	2
	8
	
	
	

	16
	2
	9
	
	
	

	17
	2
	10
	
	
	

	18
	2
	11
	
	
	

	19
	2
	8,9
	
	
	

	20
	2
	10,11
	
	
	

	21
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27
	2
	0,2,3
	
	
	

	28~31
	Reserved
	Reserved
	
	
	



Table 7.3.1.2.2-8: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=2	Comment by Yan Cheng: Editor’s note: Place holder for Table 7.3.1.2.2-8/8A/9/9A/10/10A, further update will be done once details are fully agreed.   

Table 7.3.1.2.2-8A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=2

Table 7.3.1.2.2-9: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, enhanced-dmrs-Type is configured, maxLength=1

Table 7.3.1.2.2-9A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, enhanced-dmrs-Type is configured, maxLength=1

Table 7.3.1.2.2-10: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, enhanced-dmrs-Type is configured, maxLength=2

Table 7.3.1.2.2-10A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, enhanced-dmrs-Type is configured, maxLength=2

Table 7.3.1.2.2-11: TCI selection
	Bit field mapped to index
	TCI selection

	0
	The first indicated joint/DL TCI state is applied to the scheduled PDSCH

	1
	The second indicated joint/DL TCI state is applied to the scheduled PDSCH

	2
	Both indicated joint/DL TCI states are applied to the scheduled PDSCH

	3
	Reserved




7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
< Unchanged parts are omitted >
-	Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if higher layer parameter antennaPortsFieldPresenceDCI-1-2 is not configured;
[bookmark: OLE_LINK24]-	Otherwise 4, 5 or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4/7/8/9/10 and Tables 7.3.1.2.2-1A/2A/3A/4A/7A/8A/9A/10A, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4/7/8/9/10 or Tables 7.3.1.2.2-1A/2A/3A/4A/7A/8A/9A/10A. When a UE receives an activation command that maps at least one codepoint of DCI field 'Transmission Configuration Indication' to two TCI states, the UE shall use Table 7.3.1.2.2-1A/2A/3A/4A/7A/8A/9A/10A; otherwise, it shall use Tables 7.3.1.2.2-1/2/3/4/7/8/9/10.
-	If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 and is configured with higher layer parameter antennaPortsFieldPresenceDCI-1-2, the bitwidth of this field equals, where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
If a UE is not configured with higher layer parameter antennaPortsFieldPresenceDCI-1-2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.2.2-1/2/3/4/7/8/9/10.
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentDCI-1-2 is not configured; otherwise 1 or 2 or 3 bits determined by higher layer parameter tci-PresentDCI-1-2 as defined in Clause 5.1.5 of [6, TS38.214]. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, 
-	if the higher layer parameter tci-PresentDCI-1-2 is not configured for the CORESET used for the PDCCH carrying the DCI format 1_2,
-	the UE assumes tci-PresentDCI-1-2 is not configured for all CORESETs in the indicated bandwidth part;
-	otherwise,
-	the UE assumes tci-PresentDCI-1-2 is configured for all CORESETs in the indicated bandwidth part with the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2.
-	TCI selection – 0 bit if higher layer parameter tciSelection-PresentInDCI is not enabled; otherwise 2 bits according to Table 7.3.1.2.2-11.  
-	SRS request – 0, 1, 2 or 3 bits
-	0 bit if the higher layer parameter srs-RequestDCI-1-2 is not configured;
-	1 bit as defined by Table 7.3.1.1.3-1 if the higher layer parameter srs-RequestDCI-1-2 = 1 and for UEs not configured with supplementaryUplink in ServingCellConfig in the cell;  
-	2 bits if the higher layer parameter srs-RequestDCI-1-2 = 1 and for UEs configured with supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second bit is defined by Table 7.3.1.1.3-1; 
-	2 bits as defined by Table 7.3.1.1.2-24 if the higher layer parameter srs-RequestDCI-1-2 = 2 and for UEs not configured with supplementaryUplink in ServingCellConfig in the cell;  
-	3 bits if the higher layer parameter srs-RequestDCI-1-2 = 2 and for UEs configured with supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24; 
< Unchanged parts are omitted >
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