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[bookmark: _Toc19798718][bookmark: _Toc26467189][bookmark: _Toc44510975][bookmark: _Toc51232876]6.2.7	Data and control multiplexing
< Unchanged part is omitted >
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 or if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH,; 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 CG-UCI is present for transmission on the PUSCH with UL-SCH and without HARQ-ACK, let 
-	; 
-	;
-	; and
-	;
-	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;

-	;

-	

-	.
< Unchanged part is omitted >

[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc44511033][bookmark: _Toc51232934]7.3.1.1.2	Format 0_1
[bookmark: OLE_LINK16]< Unchanged part is omitted >
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 whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, 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, 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, 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, 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 whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank 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, 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 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, 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 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 an SRS resource set 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.

< Unchanged part is omitted >

Table 7.3.1.1.2-10: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	21-7
	Reserved
	Reserved



Table 7.3.1.1.2-11: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	21-7
	Reserved
	Reserved



	< Unchanged part is omitted >
[bookmark: _Toc29326609][bookmark: _Toc29327759][bookmark: _Toc36045949][bookmark: _Toc36046209][bookmark: _Toc36046355][bookmark: _Toc45209272][bookmark: _Toc51852446][bookmark: _Toc74668505]7.3.1.1.3	Format 0_2
	< Unchanged part is omitted >
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 whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankDCI-0-2, 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, 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 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, 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 whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRankDCI-0-2 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, 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 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, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2.

< Unchanged part is omitted >
image1.wmf
)

1

(

l


oleObject1.bin

image2.wmf
)

2

(

l


oleObject2.bin

image3.wmf
(1)

CSI

l


oleObject3.bin

image4.wmf
(2)

CSI

l


oleObject4.bin

image5.wmf
(

)

ë

û

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

1

(

ACK

ACK


oleObject5.bin

image6.wmf
(

)

é

ù

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

2

(

ACK

ACK


oleObject6.bin

image7.wmf
(

)

ë

û

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

1

(

part1

-

CSI

part1

-

CSI


oleObject7.bin

image8.wmf
(

)

é

ù

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

2

(

part1

-

CSI

part1

-

CSI


oleObject8.bin

image9.wmf
(

)

ë

û

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

1

(

part2

-

CSI

part2

-

CSI


oleObject9.bin

image10.wmf
(

)

é

ù

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

2

(

part2

-

CSI

part2

-

CSI


oleObject10.bin

image11.wmf
(

)

(

)

ACKACK

3

(1)min/2 , 

LmLmLm

GNQGNQMNQ

êú

=××××××

ëû


oleObject11.bin

image12.wmf
)

1

(

)

2

(

ACK

ACK

ACK

G

G

G

-

=


oleObject12.bin

image13.wmf
)

1

(

)

1

(

ACK

1

part1

-

CSI

G

Q

N

M

G

m

L

-

×

×

=


oleObject13.bin

image14.wmf
)

1

(

)

2

(

part1

-

CSI

part1

-

CSI

part1

-

CSI

G

G

G

-

=


oleObject14.bin

image15.wmf
(

)

(

)

ACKACK

3

(1)min/2 , 

LmLmLm

GNQGNQMNQ

êú

=××××××

ëû


oleObject15.bin

oleObject16.bin

image16.wmf
(

)

ë

û

(

)

)

1

(

 

,

 

2

/

min

)

1

(

ACK

1

part1

-

CSI

part1

-

CSI

G

Q

N

M

Q

N

G

Q

N

G

m

L

m

L

m

L

-

×

×

×

×

×

×

=


oleObject17.bin

image17.wmf
(

)

(

)

CSI-part1CSI-part1ACK

1

(1)min/2 , (1)

LmLmLmrvd

GNQGNQMNQG

êú

=××××××-

ëû


oleObject18.bin

oleObject19.bin

image18.wmf
)

1

(

)

1

(

part1

-

CSI

1

part2

-

CSI

G

Q

N

M

G

m

L

-

×

×

=


oleObject20.bin

image19.wmf
)

1

(

)

1

(

)

1

(

part1

-

CSI

ACK

1

part2

-

CSI

G

G

Q

N

M

G

m

L

-

-

×

×

=


oleObject21.bin

image20.wmf
)

2

(

)

2

(

part1

-

CSI

2

part2

-

CSI

G

Q

N

M

G

m

L

-

×

×

=


oleObject22.bin

image21.wmf
)

2

(

)

2

(

)

2

(

part1

-

CSI

ACK

2

part2

-

CSI

G

G

Q

N

M

G

m

L

-

-

×

×

=


oleObject23.bin

image22.wmf
(

)

(

)

CSI-part1CSI-part1ACK

1

(1)min/2 , (1)

LmLmLmrvd

GNQGNQMNQG

êú

=××××××-

ëû


oleObject24.bin

oleObject25.bin

oleObject26.bin

oleObject27.bin

image23.wmf
2

PUSCH

hop

=

N


oleObject28.bin

image24.wmf
)

1

(

PUSCH

hop

symb,

N


oleObject29.bin

image25.wmf
)

2

(

PUSCH

hop

symb,

N


oleObject30.bin

image26.wmf
L

N


oleObject31.bin

image27.wmf
m

Q


oleObject32.bin

image28.wmf
(

)

(

)

l

M

M

N

l

UCI

SC

1

1

0

1

PUSCH

hop

symb,

å

-

=

=


oleObject33.bin

image29.wmf
(

)

(

)

(

)

(

)

l

M

M

N

N

N

l

UCI

SC

1

2

1

1

2

PUSCH

hop

symb,

PUSCH

hop

symb,

PUSCH

hop

symb,

å

-

+

=

=


oleObject34.bin

image30.wmf
(

)

(

)

PUSCH

symb,hop

(1)

11

UCI

3SC

N

ll

MMl

-

=

=

å


oleObject35.bin

