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5.2.2.6.1
Channel quality information formats for wideband CQI reports

If the parameter CQI-ReportModeAperiodic is configured to the value of rm10-v13xy by higher layers [6], Table 5.2.3.3.1-1 shows the fields and the corresponding bit widths for the channel quality information feedback, Table 5.2.3.3.1-3 shows the fields and the corresponding bit widths for the rank indication feedback.
If the parameter CQI-ReportModeAperiodic is configured to the value of rm11-v13xx by higher layers [6], Table 5.2.3.3.1-2, Table 5.2.3.3.1-2A, Table 5.2.3.3.1-2B, Table 5.2.3.3.1-2C and Table 5.2.3.3.1-2D show the fields and the corresponding bit widths for the channel quality and precoding matrix information feedback, Table 5.2.3.3.1-3 shows the fields and the corresponding bit widths for the rank indication feedback, and Table 5.2.3.3.1-3A and Table 5.2.3.3.1-3B show the fields and the corresponding bit widths for the joint transmission of rank indication and i1. 
If the parameter CQI-ReportModeAperiodic is configured to the value of rm12 by higher layers [6], the fields and the corresponding bit widths for channel quality information and rank indication feedback are described as below. 
Table 5.2.2.6.1-1, Table 5.2.2.6.1-1A and Table 5.2.2.6.1-1B show the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions associated with transmission mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config =2. The number of CSI-RS resources K is defined in [3] and PMI-Config is configured by higher layers [6]. 
Table 5.2.2.6.1-1C and Table 5.2.2.6.1-1D show the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting. 
Table 5.2.2.6.2-1E shows the fields and corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions associated with transmission mode  9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =1.
For Table 5.2.2.6.1-1, Table 5.2.2.6.1-1A, Table 5.2.2.6.1-1B, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-D and Table 5.2.2.6.1-1E, 
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  is defined in section 7.2 of [3]. For Table 5.2.2.6.1-1C and Table 5.2.2.6.1-D, the codebook configuration 
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 is defined in [3], and Codebook-Subset-SelectionConfig is configured by higher layers [6]. The parameters 
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 in rank 3 and 4 are defined as 
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 for Codebook-Subset-SelectionConfig=1, 
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 for Codebook-Subset-SelectionConfig=2, 
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 for Codebook-Subset-SelectionConfig=3, 
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 for Codebook-Subset-SelectionConfig=4. The parameters 
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 in rank 5 to 8 are defined as 
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 for Codebook-Subset-SelectionConfig=1, 
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 for Codebook-Subset-SelectionConfig=2/3/4.
Table 5.2.2.6.1-1: Fields for channel quality information feedback for wideband CQI reports 
(transmission mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with 2/4 antenna ports with K>1, and K=1 with PMI-Config=2, except with alternativeCodeBookEnabledFor4TX-r12=TRUE).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	0
	4

	Precoding matrix indicator
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Table 5.2.2.6.1-1A: Fields for channel quality information feedback for wideband CQI reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with 8 antenna ports with K>1, and K=1 with PMI-Config=2).

	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	4
	4

	Wideband first PMI i1
	4
	4
	2
	2

	Subband second PMI i2
	4N
	4N
	4N
	3N

	

	Field
	Bit width

	
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	4
	4
	4
	4

	Wideband first PMI i1
	2
	2
	2
	0

	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.1-1B: Fields for channel quality information feedback for wideband CQI reports with 4 antenna ports (transmission mode 8, transmission mode 9 and transmission mode 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with 4 antenna ports with K>1, and K=1 with PMI-Config=2, with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	4
	4

	Wideband first PMI i1
	4
	4
	0
	0

	Subband second PMI i2
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Table 5.2.2.6.1-1C: Fields for channel quality information feedback for wideband CQI reports (transmission mode 9/10 configured with PMI/RI reporting for Class A CSI reporting with codebook configuration 
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 and Codebook-Subset-SelectionConfig=1)
	     Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank =3
	Rank =4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	4
	4

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Subband second PMI i2
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	Field
	Bit width

	
	Rank = 5
	Rank = 6
	Rank =7
	Rank =8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	4
	4
	4
	4

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.1-1D: Fields for channel quality information feedback for wideband CQI reports (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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 and Codebook-Subset-SelectionConfig=2/3/4)
	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	4
	4

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
	[image: image45.wmf](

)

é

ù

2

/

log

2

2

2

O

N


	[image: image46.wmf](

)

é

ù

2

/

log

2

2

2

O

N


	
[image: image47.wmf]22

2

2

log

NO

S

éù

æö

ç÷

êú

èø

êú


	
[image: image48.wmf]22

2

2

log

NO

S

éù

æö

ç÷

êú

èø

êú



	Subband second PMI i2
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	Field
	Bit width

	
	Rank = 5
	Rank = 6
	Rank = 7
	Rank= 8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	4
	4
	4
	4

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.1-1E: Fields for channel quality information feedback for wideband CQI reports (transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with 2/4/8 antenna ports with K=1 with PMI-Config =1)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank =2
	Rank =3
	Rank =4

	Wideband CQI codeword 0
	4
	4
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	0
	4
	4
	4

	Precoding matrix indicator
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	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank =4
	Rank =5~8

	Wideband CQI codeword 0
	4
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	0
	4
	4

	Precoding matrix indicator
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Table 5.2.2.6.1-2 shows the fields and the corresponding bit width for the rank indication feedback for wideband CQI reports for PDSCH transmissions associated with transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting.
Table 5.2.2.6.1-2A shows the fields and the corresponding bit width for the joint CRI and RI feedback for wideband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1.

Table 5.2.2.6.1-2: Fields for rank indication feedback for wideband CQI reports
(transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.2.6.1-2A: Fields for CRI feedback for wideband CQI reports 
(transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1).

	Field
	Bit width

	
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


The channel quality bits in Table 5.2.2.6.1-1, Table 5.2.2.6.1-1A, Table 5.2.2.6.1-1B, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-1D and Table 5.2.2.6.1-1E form the bit sequence 
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 with 
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 corresponding to the first bit of the first field in the table, 
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 corresponding to the second bit of the first field in the table, and 
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 corresponding to the last bit in the last field in the table. The field of PMI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.1-2 and Table 5.2.2.6.1-2A are encoded according to section 5.2.2.6.

5.2.2.6.2
Channel quality information formats for higher layer configured subband CQI reports

Table 5.2.2.6.2-1 shows the fields and the corresponding bit width for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port. 
[image: image78.wmf]N

 in Table 5.2.2.6.2-1 is defined in section 7.2 of [3]. 
Table 5.2.2.6.2-1A shows the fields and the corresponding bit width for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.
Table 5.2.2.6.2-1: Fields for channel quality information feedback for higher layer configured subband CQI reports (transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port)

	Field
	Bit width

	Wide-band CQI codeword
	4

	Subband differential CQI
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Table 5.2.2.6.2-1A Fields for channel quality information feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports)

	Field
	Bit width

	
	Rank = 1
	Rank > 1

	Wide-band CQI codeword 0
	4
	4

	Subband differential CQI codeword 0
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	Wide-band CQI codeword 1
	0
	4

	Subband differential CQI codeword 1
	0
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Table 5.2.2.6.2-2, Table 5.2.2.6.2-2A and Table 5.2.2.6.2-2B show the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 4, transmission mode 5, transmission mode 6, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config =2. The number of CSI-RS resources K is defined in [3] and PMI-Config is configured by higher layers [6].
Table 5.2.2.6.2-2B-1 and Table 5.2.2.6.2-2B-2 show the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting. 
Table5.2.2.6.2-2B-3 shows the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =1.
For Table 5.2.2.6.2-2, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2B, Table 5.2.2.6.2-2B-1, Table 5.2.2.6.2-2B-2 and Table 5.2.2.6.2-2B-3, 
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is defined in section 7.2 of [3]. For Table 5.2.2.6.2-2B-1 and Table 5.2.2.6.2-2B-2, the codebook configuration 
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 is defined in [3], and Codebook-Subset-SelectionConfig is configured by higher layers [6]. The parameters 
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 in rank 3 and 4 are defined as 
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 for Codebook-Subset-SelectionConfig=1, 
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 for Codebook-Subset-SelectionConfig=2, 
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 for Codebook-Subset-SelectionConfig=3, 
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 for Codebook-Subset-SelectionConfig=4. The parameters 
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 for Codebook-Subset-SelectionConfig=2/3/4.
Table 5.2.2.6.2-2: Fields for channel quality information feedback for higher layer configured subband CQI reports (transmission mode 4, transmission mode 5, transmission mode 6, transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2, except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wide-band CQI codeword 1
	0
	4
	0
	4

	Subband differential CQI codeword 1
	0
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	0
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	Precoding matrix indicator
	2
	1
	4
	4


Table 5.2.2.6.2-2A: Fields for channel quality information feedback for higher layer configured subband CQI reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2).

	Field
	Bitwidth

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1
	4
	4
	2
	2

	Wideband second PMI i2
	4
	4
	4
	3

	

	Field
	Bitwidth

	
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	4
	4
	4
	4

	Subband differential CQI codeword 1
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	Wideband first PMI i1
	2
	2
	2
	0

	Wideband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.2-2B: Fields for channel quality information feedback for higher layer configured subband CQI reports with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2, with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bitwidth

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1
	4
	4
	0
	0

	Wideband second PMI i2
	4
	4
	4
	4


Table 5.2.2.6.2-2B-1: Fields for channel quality information feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank =3
	Rank =4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	2
	2
	1
	1

	Field
	Bit width

	
	Rank = 5
	Rank = 6
	Rank =7
	Rank =8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	4
	4
	4
	4

	Subband differential CQI codeword 1
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.2-2B-2: Fields for channel quality information feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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 and Codebook-Subset-SelectionConfig=2/3/4)
	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank =3
	Rank =4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
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	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	2
	2
	4
	3

	Field
	Bit width

	
	Rank = 5
	Rank = 6
	Rank =7
	Rank =8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
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	Subband differential CQI codeword 1
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.2-2B-3: Fields for channel quality information feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured with Class B CSI reporting with 2/4/8 antenna ports with K=1 and PMI-Config=1)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank =2
	Rank =3
	Rank =4

	Wideband CQI codeword 0
	4
	4
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Precoding matrix indicator
	2
	1
	3
	3
	2
	1

	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank =4
	Rank =5 to Rank = 8

	Wideband CQI codeword 0
	4
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4
	4

	Subband differential CQI codeword 1
	0
	[image: image200.wmf]2

N


	[image: image201.wmf]2

N


	[image: image202.wmf]2

N


	[image: image203.wmf]2

N



	Precoding matrix indicator
	4
	4
	4
	3
	0


Table 5.2.2.6.2-2C,  Table 5.2.2.6.2-2D and Table 5.2.2.6.2-2E show the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 4, transmission mode 6, transmission mode 8 configured with subband PMI/RI reporting, transmission mode 9 configured with subband PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with subband PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with subband PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K>1 and K=1 with PMI-Config =2. The number of CSI-RS resources K is defined in [3] and PMI-Config is configured by higher layers [6]. 
Table 5.2.2.6.2-2E-1 and Table 5.2.2.6.2-2E-2 show the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with subband PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting.

Table5.2.2.6.2-2E-3 shows the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with subband PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =1.

For Table 5.2.2.6.2-2C, Table 5.2.2.6.2-2D, Table 5.2.2.6.2-2E, Table 5.2.2.6.2-2E-1, Table 5.2.2.6.2-2E-2 and Table 5.2.2.6.2-2E-3, 
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 is defined in section 7.2 of [3]. For 5.2.2.6.2-2E-1 and Table 5.2.2.6.2-2E-2, the codebook configuration 
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 is defined in [3], and Codebook-Subset-SelectionConfig is configured by higher layers [6]. The parameters 
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 for Codebook-Subset-SelectionConfig=1, 
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 for Codebook-Subset-SelectionConfig=2, 
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 for Codebook-Subset-SelectionConfig=3, 
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 for Codebook-Subset-SelectionConfig=4. The parameters 
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 for Codebook-Subset-SelectionConfig=2/3/4.

Table 5.2.2.6.2-2C: Fields for channel quality information feedback for higher layer configured subband CQI and subband PMI reports 
(transmission mode 4 and transmission mode 6 configured with subband PMI reporting, transmission mode 8 configured with subband PMI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9 and transmission 10 configured with subband PMI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with subband PMI/RI reporting with 2/4 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2, except with alternativeCodeBookEnabledFor4TX-r12=TRUE).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wide-band CQI codeword 0
	4
	4
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wide-band CQI codeword 1
	0
	4
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	0
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	Subband precoding matrix indicator
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Table 5.2.2.6.2-2D: Fields for channel quality information feedback for higher layer configured subband CQI and subband PMI reports with 8 antenna ports (transmission mode 9 configured with subband PMI reporting, transmission mode 10 configured with subband PMI reporting, and transmission mode 9/10 configured with subband PMI/RI reporting for Class B CSI reporting with K>1, and K=1 with PMI-Config=2)
	Field
	Bitwidth

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1
	4
	4
	2
	2

	Subband second PMI i2
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	Field
	Bitwidth

	
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	4
	4
	4
	4

	Subband differential CQI codeword 1
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	Wideband first PMI i1
	2
	2
	2
	0

	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.2-2E: Fields for channel quality information feedback for higher layer configured subband CQI and subband PMI reports with 4 antenna ports (transmission modes 8, 9 and 10 configured with subband PMI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with subband PMI/RI reporting with 2/4 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2, with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bitwidth

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1
	4
	4
	0
	0

	Subband second PMI i2
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Table 5.2.2.6.2-2E-1: Fields for channel quality information feedback for higher layer configured subband CQI reports and subband PMI reports (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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 and Codebook-Subset-SelectionConfig=1)
	Field
	Bitwidth
	

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Subband second PMI i2
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	Field
	Bitwidth
	

	
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	4
	4
	4
	4

	Subband differential CQI codeword 1
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.2-2E-2: Fields for channel quality information feedback for higher layer configured subband CQI reports and subband PMI reports (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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 and Codebook-Subset-SelectionConfig=2/3/4)
	Field
	Bitwidth

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Subband second PMI i2
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	Field
	Bitwidth

	
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wideband CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	4
	4
	4
	4

	Subband differential CQI codeword 1
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.2-2E-3: Fields for channel quality information feedback for higher layer configured subband CQI reports and subband PMI reports (transmission mode 9/10 configured with Class B CSI reporting with 2/4/8 antenna ports with K=1 and PMI-Config=1)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank =2
	Rank =3
	Rank =4

	Wideband CQI codeword 0
	4
	4
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
	4
	0
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	4

	Subband differential CQI codeword 1
	0
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	Precoding matrix indicator
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	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank =4
	Rank = 5 to Rank = 8

	Wideband CQI codeword 0
	4
	4
	4
	4
	4


	Subband differential CQI codeword 0
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	Wideband CQI codeword 1
	0
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	Subband differential CQI codeword 1
	0
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	Precoding matrix indicator
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Table 5.2.2.6.2-3 shows the fields and the corresponding bit width for the rank indication feedback for higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with 2/4/8 antenna ports.
Table 5.2.2.6.2-3A shows the fields and the corresponding bit width for the CSI-RS resource indication feedback for higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1.
Table 5.2.2.6.2-3B shows the fields and the corresponding bit width for the joint CRI and RI feedback for higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports. 

Table 5.2.2.6.2-3: Fields for rank indication feedback for higher layer configured subband CQI reports
(transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with 2/4/8 antenna ports).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.2.6.2-3A: Fields for CRI feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1).
	Field
	Bit width

	
	K = 2
	K = 3 and K = 4
	K = 5 to K = 8

	CRI
	1
	2
	3


Table 5.2.2.6.2-3B: Fields for joint CRI and RI feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports).
	Field
	Bit width

	
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


The channel quality bits in Table 5.2.2.6.2-1, Table 5.2.2.6.2-2, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2B, Table 5.2.2.6.2-2C,  Table 5.2.2.6.2-2D, Table 5.2.2.6.2-2E, Table 5.2.2.6.2-2B-1, Table 5.2.2.6.2-2B-2, Table 5.2.2.6.2-2B-3, Table 5.2.2.6.2-2E-1, Table 5.2.2.6.2-2E-2 and Table 5.2.2.6.2-2E-3 form the bit sequence 
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 with 
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 corresponding to the first bit of the first field in each of the tables, 
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 corresponding to the second bit of the first field in each of the tables, and 
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 corresponding to the last bit in the last field in each of the tables. The field of the PMI and subband differential CQI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.2-3, 5.2.2.6.2-3B and the CRI sequence in Table 5.2.2.6.2-3A are encoded according to section 5.2.2.6.

5.2.2.6.3
Channel quality information formats for UE selected subband CQI reports

Table 5.2.2.6.3-1 shows the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port. 
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 in Table 5.2.2.6.3-1 is defined in section 7.2 of [3]. 
Table 5.2.2.6.3-1A shows the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.
Table 5.2.2.6.3-1: Fields for channel quality information feedback for UE selected subband CQI reports (transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port)

	Field
	Bit width

	Wide-band CQI codeword
	4

	Subband differential CQI
	2

	Position of the M selected subbands
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Table 5.2.2.6.3-1A Fields for channel quality information feedback for UE selected subband CQI reports (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports)

	Field
	Bit width

	
	Rank = 1
	Rank >1

	Wide-band CQI codeword 0
	4
	4

	Subband differential CQI codeword 0
	2
	2

	Wide-band CQI codeword 1
	0
	4

	Subband differential CQI codeword 1
	0
	2

	Position of the M selected subbands
	
[image: image371.wmf]L


	
[image: image372.wmf]L




Table 5.2.2.6.3-2, Table 5.2.2.6.3-2A and Table 5.2.2.6.3-2B show the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna port, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K>1 and K=1 with PMI-Config =2, where the number of CSI-RS resources K is defined in [3] and PMI-Config is configured by higher layers [6].
Table 5.2.2.6.3-2C and Table 5.2.2.6.3-2D show the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode  9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting.

Table 5.2.2.6.3-2E shows the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode  9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =1.

For Table 5.2.2.6.3-2, Table 5.2.2.6.3-2A, Table 5.2.2.6.3-2B, Table 5.2.2.6.3-2C, Table 5.2.2.6.3-2D and Table 5.2.2.6.3-2E, 
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 is defined in section 7.2 of [3]. For Table 5.2.2.6.3-2C and Table 5.2.2.6.3-2D, the codebook configuration 
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 is defined in [3], and Codebook-Subset-SelectionConfig is configured by higher layers [6]. The parameters 
[image: image375.wmf](

)

2

1

,

S

S
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[image: image376.wmf](

)

(

)

1

,

1

,

2

1

=

S

S

 for Codebook-Subset-SelectionConfig=1, 
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 for Codebook-Subset-SelectionConfig=2, 
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 for Codebook-Subset-SelectionConfig=3, 
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 for Codebook-Subset-SelectionConfig=4. The parameters 
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 for Codebook-Subset-SelectionConfig=1, 
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 for Codebook-Subset-SelectionConfig=2/3/4.
Table 5.2.2.6.3-2: Fields for channel quality information feedback for UE selected subband CQI reports 
(transmission mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2,  except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2

	Wide-band CQI codeword 1
	0
	4
	0
	4

	Subband differential CQI codeword 1
	0
	2
	0
	2

	Position of the M selected subbands
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	Precoding matrix indicator
	4
	2
	8
	8


Table 5.2.2.6.3-2A: Fields for channel quality information feedback for UE selected subband CQI reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2).

	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wide-band CQI codeword 0
	4
	4
	4
	4
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2
	2
	2
	2
	2

	Wide-band CQI codeword 1
	0
	4
	4
	4
	4
	4
	4
	4

	Subband differential CQI codeword 1
	0
	2
	2
	2
	2
	2
	2
	2

	Position of the M selected subbands
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	Wideband first PMI i1
	4
	4
	2
	2
	2
	2
	2
	0

	Wideband second PMI i2
	4
	4
	4
	3
	0
	0
	0
	0

	Subband second PMI i2
	4
	4
	4
	3
	0
	0
	0
	0


Table 5.2.2.6.3-2B: Fields for channel quality information feedback for UE selected subband CQI reports with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports for Class B CSI reporting with K>1, and K=1 with PMI-Config=2, with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2

	Wide-band CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
	2
	2
	2

	Position of the M selected subbands
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	Wideband first PMI i1
	4
	4
	0
	0

	Wideband second PMI i2
	4
	4
	4
	4

	Subband second PMI i2
	4
	4
	4
	4


Table 5.2.2.6.3-2C: Fields for channel quality information feedback for UE selected subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting for Class A CSI reporting with codebook configuration 
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 and Codebook-Subset-SelectionConfig=1)
	Field
	Bit width

	
	Rank = 1 
	Rank = 2
	Rank = 3
	Rank = 4

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wide-band CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
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	Position of the M selected subbands
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	2
	2
	1
	1

	Subband second PMI i2
	2
	2
	1
	1

	Field
	Bit width

	
	Rank = 5 
	Rank = 6
	Rank = 7
	Rank = 8

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2

	Wide-band CQI codeword 1
	4
	4
	4
	4

	Subband differential CQI codeword 1
	2
	2
	2
	2

	Position of the M selected subbands
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	0
	0
	0
	

0

	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.3-2D: Fields for channel quality information feedback for UE selected subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting for Class A CSI reporting with codebook configuration 
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	Field
	Bit width

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	2
	2
	2

	Wide-band CQI codeword 1
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
	2
	2
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	Position of the M selected subbands
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	4
	4
	4
	3

	Subband second PMI i2
	4
	4
	4
	3

	Field
	Bit width

	
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2

	Wide-band CQI codeword 1
	4
	4
	4
	4

	Subband differential CQI codeword 1
	2
	2
	2
	2

	Position of the M selected subbands
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	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Wideband second PMI i2
	0
	0
	0
	0

	Subband second PMI i2
	0
	0
	0
	0


Table 5.2.2.6.3-2E: Fields for channel quality information feedback for UE selected subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=1)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank =2
	Rank =3
	Rank =4

	Wideband CQI codeword 0
	4
	4
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2
	2
	2

	Wideband CQI codeword 1
	0
	4
	0
	4
	4
	4

	Subband differential CQI codeword 1
	0
	2
	2
	2
	2
	2

	Position of the M selected subbands
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	Wideband Precoding matrix indicator
	2
	1
	3
	3
	2
	1

	Subband Precoding matrix indicator
	2
	1
	3
	3
	2
	1

	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank =4
	Rank =5~8

	Wideband CQI codeword 0
	4
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2
	2

	Wideband CQI codeword 1
	0
	4
	4
	4
	4

	Subband differential CQI codeword 1
	0
	2
	2
	2
	2

	Position of the M selected subbands
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	Wideband Precoding matrix indicator
	4
	4
	4
	3
	0

	Subband Precoding matrix indicator
	4
	4
	4
	3
	
0


Table 5.2.2.6.3-3 shows the fields and the corresponding bit widths for the rank indication feedback for UE selected subband CQI reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with with 2/4/8 antenna ports.
Table 5.2.2.6.3-3A shows the fields and the corresponding bit widths for the CSI-RS resource indication feedback for UE selected subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1.
Table 5.2.2.6.3-3B shows the fields and the corresponding bit widths for the joint CRI and RI feedback for UE selected subband CQI report for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports.

Table 5.2.2.6.3-3: Fields for rank indication feedback for UE selected subband CQI reports
(transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with with 2/4/8 antenna ports).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers 
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.2.6.3-3A: Fields for CSI-RS resource indication feedback for UE selected subband CQI reports (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1).
	Field
	Bit width

	
	K = 2
	K = 3 and K= 4
	K = 5 to K = 8

	CRI
	1
	2
	3


Table 5.2.2.6.3-3B: Fields for joint CRI and RI feedback for UE selected subband CQI report (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports).
	Field
	Bit width

	
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


The channel quality bits in Table 5.2.2.6.3-1, Table 5.2.2.6.3-2, Table 5.2.2.6.3-2A, Table 5.2.2.6.3-2B, Table 5.2.2.6.3-2C, Table 5.2.2.6.3-2D, and Table 5.2.2.6.3-2E form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
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 corresponding to the last bit in the last field in each of the tables. The field of PMI shall start with the wideband PMI followed by the PMI for the M selected subbands. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.3-3, Table 5.2.2.6.3-3B, and the CRI sequence in Table 5.2.2.6.3-3A are encoded according to section 5.2.2.6.
<Text is omitted>
5.2.3.3.1
Channel quality information formats for wideband reports

Table 5.2.3.3.1-1 shows the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions associated with a transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 9/10 configured without PMI with Class B CSI reporting. 
Table 5.2.3.3.1-1A shows the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.

Table 5.2.3.3.1-1: UCI fields for channel quality information feedback for wideband CQI reports 
(transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 9/10 configured without PMI with Class B CSI reporting).

	Field
	Bit width

	Wide-band CQI
	4


Table 5.2.3.3.1-1A: UCI fields for channel quality information feedback for wideband CQI reports 
(transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports)

	Field
	Bit width

	
	Rank = 1
	Rank > 1

	Wide-band CQI 
	4
	4

	Spatial differential CQI
	0
	3


Table 5.2.3.3.1-2 shows the fields and the corresponding bit widths for the channel quality and precoding matrix information feedback for wideband reports for PDSCH transmissions associated with transmission mode 4, transmission mode 5, transmission mode 6, and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE. 

Table 5.2.3.3.1-2: UCI fields for channel quality information feedback for wideband CQI reports (transmission mode 4, transmission mode 5, transmission mode 6, and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Precoding matrix indicator
	2
	1
	4
	4



Table 5.2.3.3.1-2A and Table 5.2.3.3.1-2B show the fields and the corresponding bit widths for the channel quality and precoding matrix information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 10 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =2, K>1, except with alternativeCodeBookEnabledFor4TX-r12=TRUE. The number of CSI-RS resources K is defined in [3] and PMI-Config is configured by higher layers [6].
Table 5.2.3.3.1-2A-1and Table 5.2.3.3.1-2A-2 show the fields and the corresponding bit widths for the channel quality and precoding matrix information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9 /10 configured with PMI/RI reporting with Class A CSI reporting.

Table 5.2.3.3.1-2A: UCI fields for transmission of wideband CQI and precoding information (i2) 
(transmission mode 9 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 10 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, K>1, except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1
	Rank = 1
	Rank = 2,3
	Rank = 4
	Rank > 4

	Wide-band CQI
	4
	4
	4
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3
	0
	3
	3
	3

	Wide-band PMI (2 or 4 antenna ports) 
or i2 (8 antenna ports)
	2
	1
	4
	4
	4
	4
	3
	0


Table 5.2.3.3.1-2A-1: UCI fields for transmission of wideband CQI and precoding information (i2) 
(transmission mode 9/10 configured PMI/RI with Class A CSI reporting and with codebook configuration 
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	Field
	Bit width

	
	8/12/16 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wide-band CQI
	4
	4
	4
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	3
	3
	3
	3
	3
	3

	Wide-band 
i2 
	2
	2
	1
	1
	0
	0
	0
	0


Table 5.2.3.3.1-2A-2: UCI fields for transmission of wideband CQI and precoding information (i2) 
(transmission mode 9/10 configured PMI/RI with Class A CSI reporting and with codebook configuration 
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	Field
	Bit width

	
	8/12/16 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wide-band CQI
	4
	4
	4
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	3
	3
	3
	3
	3
	3

	Wide-band i2 
	4
	4
	4
	3
	0
	0
	0
	0


Table 5.2.3.3.1-2B: UCI fields for transmission of wideband CQI and precoding information (i1, i2) for transmission mode 9 configured with PMI/RI reporting with 8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, K>1
	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank =4
	Rank = 5
	Rank = 6
	Rank = 7
	Rank = 8

	Wide-band CQI
	4
	4
	4
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	3
	3
	3
	3
	3
	3

	i1
	3
	3
	1
	1
	2
	2
	2
	0

	Wide-band i2
	1
	1
	3
	3
	0
	0
	0
	0


Table 5.2.3.3.1-2C and Table 5.2.3.3.1-2D show the fields and the corresponding bit widths for the channel quality and precoding matrix information feedback for wideband reports for PDSCH transmissions for 4 antenna ports associated with transmission modes 8, 9 and 10 configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with 4 antenna ports with K=1 and PMI-Config =2, K>1, and alternativeCodeBookEnabledFor4TX-r12=TRUE.
Table 5.2.3.3.1-2E shows the fields and the corresponding bit widths for the channel quality and precoding matrix information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =1. 
Table 5.2.3.3.1-2C: UCI fields for transmission of wideband CQI and precoding information (i2) with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with 4 antenna ports for Class B CSI reporting with K=1 with PMI-Config=2, K>1, and alternativeCodeBookEnabledFor4TX-r12=TRUE))
	Field
	Bit width

	
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	3
	3

	Wideband i2 
	4
	4
	4
	4


Table 5.2.3.3.1-2D: UCI fields for transmission of wideband CQI and precoding information (i1, i2) with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with 4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, K>1, and alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	3
	3

	i1
	2
	2
	0
	0

	Wideband i2
	2
	2
	4
	4


Table 5.2.3.3.1-2E: UCI fields for transmission of wideband CQI and precoding information 
(transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=1)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4

	Wide-band CQI
	4
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3
	3
	3

	Wide-band PMI
	2
	1
	3
	3
	2
	1

	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank = 4
	Rank = 5 to Rank = 8

	Wide-band CQI
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	3
	3
	3

	Wide-band PMI
	4
	4
	4
	3
	0


Table 5.2.3.3.1-3 shows the fields and the corresponding bit widths for the rank indication feedback for wideband reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting , transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.

Table 5.2.3.3.1-3: UCI fields for rank indication feedback for wideband reports (transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.3.3.1-3A shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1 for wideband reports for PDSCH transmissions associated with transmission mode 9 and transmission mode 10, and transmission mode 9/10 configured with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and K>1, except with alternativeCodeBookEnabledFor4TX-r12 =TRUE. 

Table 5.2.3.3.1-3A: UCI fields for joint report of RI and i1 (transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12 =TRUE and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and  K>1, except with alternativeCodeBookEnabledFor4TX-r12 =TRUE)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	
	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	4
	5
	5

	i1
	-
	-
	-
	
	
	


Table 5.2.3.3.1-3B shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1 for wideband reports for PDSCH transmissions associated with transmission modes 8, 9 and 10 configured with PMI/RI reporting with 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with 4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and K>1, with alternativeCodeBookEnabledFor4TX-r12 =TRUE.. 

Table 5.2.3.3.1-3B: UCI fields for joint report of RI and i1 with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with 4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and K>1, with alternativeCodeBookEnabledFor4TX-r12 =TRUE)
	Field
	Bit width

	
	4 antenna ports

	
	 Max 1 or 2 layers
	 Max 4 layers

	Rank indication and i1
	4
	5


Table 5.2.3.3.1-3C shows the fields and the corresponding bit widths for the joint report of CRI and rank indication feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1.
Table 5.2.3.3.1-3C: UCI fields for joint report of CRI and rank indication feedback for wideband reports (transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1).

	Field
	Bit width

	
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


Table 5.2.3.3.1-3D shows the fields and the corresponding bit widths for the joint report of CRI , rank indication and i1 feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 4/8 ports, Class B CSI reporting with K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.1-3D: UCI fields for joint report of CRI, rank indication and i1 feedback for wideband reports (transmission mode 9/10 configured with PMI/RI reporting with 4/8 ports, Class B CSI reporting with K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE).

	Field
	Bit width

	
	Maximum of number of antenna port of the configured 
CSI-RS resources is 4 
	Maximum of number of antenna port of the configured 
CSI-RS resources is 8

	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	4
	5
	4
	5
	5

	i1
	
	
	
	
	


Table 5.2.3.3.1-4 show the fields and the corresponding bit widths for the precoding matrix information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting. The parameters 
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 for Codebook-Subset-SelectionConfig=2, 
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 for Codebook-Subset-SelectionConfig=3, 
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 for Codebook-Subset-SelectionConfig=4. The parameters 
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 for Codebook-Subset-SelectionConfig=2/3/4.

Table 5.2.3.3.1-4: UCI fields for channel quality information feedback for precoding information (i1) (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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	Rank = 1
	Rank = 2
	Rank =3
	Rank =4

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Bit width

	
	Rank = 5
	Rank = 6
	Rank =7
	Rank =8

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
	
[image: image498.wmf](

)

é

ù

2

2

2

2

/

log

S

O

N


	
[image: image499.wmf](

)

é

ù

2

2

2

2

/

log

S

O

N


	
[image: image500.wmf](

)

é

ù

2

2

2

2

/

log

S

O

N


	
[image: image501.wmf](

)

é

ù

2

2

2

2

/

log

S

O

N




The channel quality bits in Table 5.2.3.3.1-1 through Table 5.2.3.3.1-4 form the bit sequence 
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. The mapping for the jointly coded RI and i1 is provided in Table 7.2.2-1E of [3].
When multiplexed with UL-SCH, the channel coding and multiplexing for the transmission configurations in Table 5.2.3.3.1-3, Table 5.2.3.3.1-3A, Table 5.2.3.3.1-3B, Table 5.2.3.3.1-3C  and Table 5.2.3.3.1-3D is performed assuming RI transmission in section 5.2.2.6. All other transmission configurations in this section are coded and multiplexed assuming CQI/PMI transmission in section 5.2.2.6.

5.2.3.3.2
Channel quality information formats for UE-selected sub-band reports

Table 5.2.3.3.2-1 shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port. 
Table 5.2.3.3.2-1A shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.

Table 5.2.3.3.2-1: UCI fields for channel quality information feedback for UE-selected sub-band CQI reports (transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 9/10 configured without PMI/RI with Class B CSI reporting)

	Field
	Bit width

	Sub-band CQI
	4

	Sub-band label
	1 or 2


Table 5.2.3.3.2-1A: UCI fields for channel quality information feedback for UE-selected subband CQI  reports (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports)

	Field
	Bit width

	
	Rank = 1
	Rank > 1

	Wide-band CQI 
	4
	4

	Spatial differential CQI
	0
	3

	Sub-band label
	1 or 2
	1 or 2


Table 5.2.3.3.2-2 shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 4, transmission mode 5, transmission mode 6, and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-2: UCI fields for channel quality information feedback for UE-selected sub-band reports (transmission mode 4, transmission mode 5, transmission mode 6 and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Sub-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Sub-band label
	1 or 2
	1 or 2
	1 or 2
	1 or 2



Table 5.2.3.3.2-2A and Table 5.2.3.3.2-2B show the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2,K>1,  except with alternativeCodeBookEnabledFor4TX-r12=TRUE. The number of CSI-RS resources K is defined in [3] and PMI-Config is configured by higher layers [6].  
Table 5.2.3.3.2-2A-1 shows UCI fields for channel quality information feedback for UE-selected sub-band reports (transmission mode 9/10 configured with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.
Table 5.2.3.3.2-2C shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission modes 8, 9 and 10 configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports for Class B CSI reporting with K=1 with PMI-Config =2, and with alternativeCodeBookEnabledFor4TX-r12=TRUE..

Table 5.2.3.3.2-2A: UCI fields for channel quality information feedback for UE-selected sub-band reports (transmission mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with 2/4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, K>1 except with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	0
	0
	0
	0

	Sub-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Wide-band i2
	0
	0
	0
	0

	Sub-band i2
	0
	0
	0
	0

	Sub-band label
	1 or 2
	1 or 2
	1 or 2
	1 or 2


Table 5.2.3.3.2-2A-1: UCI fields for channel quality information feedback for UE-selected sub-band reports (transmission mode 9/10 configured with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=1, transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports)
	Field
	Bit width

	
	2/4/8 antenna ports

	
	Rank = 1
	Rank > 1

	Wide-band CQI
	0
	0

	Sub-band CQI
	4
	4

	Spatial differential CQI
	0
	3

	Wide-band i2
	0
	0

	Sub-band i2
	0
	0

	Sub-band label
	1 or 2
	1 or 2


Table 5.2.3.3.2-2B: UCI fields for channel quality feedback for UE-selected sub-band reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 8 antenna ports, and transmission mode 9/10 configured with 8 antenna ports for Class B CSI reporting with K=1 with PMI-Config=2, and K>1)
	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2, 3
	Rank = 4
	Rank = 5, 6, 7
	Rank = 8

	
	PTI=0
	PTI=1
	PTI=0
	PTI=1
	PTI=0
	PTI=1
	PTI=0
	PTI=1
	PTI=0
	PTI=1

	Wide-band CQI
	4
	0
	4
	0
	4
	0
	4
	0
	4
	0

	Sub-band CQI
	0
	4
	0
	4
	0
	4
	0
	4
	0
	4

	Spatial differential CQI
	0
	0
	3
	3
	3
	3
	3
	3
	3
	3

	Wide-band i2
	4
	0
	4
	0
	3
	0
	0
	0
	0
	0

	Sub-band i2
	0
	4
	0
	2
	0
	2
	0
	0
	0
	0

	Sub-band label
	0
	1 or 2
	0
	1 or 2
	0
	1 or 2
	0
	1 or 2
	0
	1 or 2


Table 5.2.3.3.2-2C: UCI fields for channel quality feedback for UE-selected sub-band reports with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with 4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank=4 

	
	PTI=0
	PTI=1
	PTI=0
	PTI=1
	PTI=1
	PTI=1

	Wide-band CQI
	4
	0
	4
	0
	0
	0

	Sub-band CQI
	0
	4
	0
	4
	4
	4

	Spatial differential CQI
	0
	0
	3
	3
	3
	3

	Wide-band i2
	4
	0
	4
	0
	0
	0

	Sub-band i2
	0
	4
	0
	2
	2
	2

	Sub-band label
	0
	1 or 2
	0
	1 or 2
	1 or 2
	1 or 2


Table 5.2.3.3.2-3 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 4, transmission mode 5, transmission mode 6 and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-3: UCI fields for channel quality information feedback for UE-selected sub-band CQI reports (transmission mode 4, transmission mode 5, transmission mode 6 and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Precoding matrix indicator
	2
	1
	4
	4


Table 5.2.3.3.2-3A and Table 5.2.3.3.2-3B show the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =2, and K>1, except with alternativeCodeBookEnabledFor4TX-r12=TRUE
Table 5.2.3.3.2-3A-1 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =1.

Table 5.2.3.3.2-3C shows the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports  and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports for Class B CSI reporting with K=1 and PMI-Config =2, K>1 with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-3A: UCI fields for wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports (transmission mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, K>1, except with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	i1
	0
	0
	0
	0

	Wide-band i2
	2
	1
	4
	4


Table 5.2.3.3.2-3A-1: UCI fields for wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports (transmission mode 9/10 configured with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=1)

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank =2
	Rank =3
	Rank =4

	Wideband CQI 
	4
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3
	3
	3

	i1
	0
	0
	0
	0
	0
	0

	Wide-band i2
	2
	1
	3
	3
	2
	1

	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank =4
	Rank =5~8

	Wideband CQI 
	4
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	3
	3
	3

	i1
	0
	0
	0
	0
	0

	Wide-band i2
	4
	4
	4
	3
	0


Table 5.2.3.3.2-3B: UCI fields for wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports and transmission mode 10 configured with PMI/RI reporting with 8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, K>1)
	Field
	Bit width

	
	8 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3

	
	PTI=0
	PTI=1
	PTI=0
	PTI=1
	PTI=0
	PTI=1

	Wide-band CQI
	0
	4
	0
	4
	0
	4

	Spatial differential CQI
	0
	0
	0
	3
	0
	3

	i1
	4
	0
	4
	0
	2
	0

	Wide-band i2
	0
	4
	0
	4
	0
	4

	

	Field
	Bit width

	
	8 antenna ports

	
	Rank = 4
	Rank = 5, 6, 7
	Rank = 8

	
	PTI=0
	PTI=1
	PTI=0
	PTI=1
	PTI=0
	PTI=1

	Wide-band CQI
	0
	4
	0
	4
	0
	4

	Spatial differential CQI
	0
	3
	0
	3
	0
	3

	i1
	2
	0
	2
	0
	0
	0

	Wide-band i2
	0
	3
	0
	0
	0
	0


Table 5.2.3.3.2-3B-1 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class A CSI reporting with Codebook-Subset-SelectionConfig=1.

Table 5.2.3.3.2-3B-2 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class A CSI reporting with Codebook-Subset-SelectionConfig=2/3/4.

Table 5.2.3.3.2-3B-1: UCI fields for wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration
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Table 5.2.3.3.2-3B-2: UCI fields for wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports  (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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Table 5.2.3.3.2-3C: UCI fields for wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with Class B CSI reporting with K=1 and PMI-Config=2, and K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 3
	Rank=4 

	
	PTI=0
	PTI=1
	PTI=0
	PTI=1
	PTI=1
	PTI=1

	Wide-band CQI
	0
	4
	0
	4
	4
	4

	Spatial differential CQI
	0
	0
	0
	3
	3
	3

	i1
	4
	0
	4
	0
	0
	0

	Wide-band i2
	0
	4
	0
	4
	4
	4


Table 5.2.3.3.2-4 shows the fields and the corresponding bit width for the rank indication feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports with Class B CSI reporting with K=1 and PMI-Config=1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 and PMI-Config=1 for 2/4/8 antenna ports.

Table 5.2.3.3.2-4: UCI fields for rank indication feedback for UE-selected sub-band reports (transmission mode 3, transmission mode 4, and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports with Class B CSI reporting with K=1 and PMI-Config=1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 and PMI-Config=1 for 2/4/8 antenna ports). 
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	
	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.3.3.2-4A shows the fields and the corresponding bit width for the rank indication and precoder type indication (PTI) feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =2, K>1 except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting. 

Table 5.2.3.3.2-4B shows the fields and the corresponding bit width for the rank indication and precoder type indication (PTI) feedback with 4 antenna ports for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 8, transmission mode 9 and transmission mode 10 configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K=1 and PMI-Config=2, K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-4A: UCI fields for joint report of RI and PTI (transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports with Class B CSI reporting with K=1 and PMI-Config=2, K>1 except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3

	Precoder type indication
	-
	-
	-
	1
	1
	1


Table 5.2.3.3.2-4B: UCI fields for joint report of RI and PTI with 4 antenna ports (transmission mode 8, transmission mode 9 and transmission mode 10 configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K=1 and PMI-Config=2, K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	4 antenna ports

	
	Max 1 or 2 layers
	Max 4 layers

	Rank indication
	1
	2

	Precoder type indication
	1
	1


Table 5.2.3.3.2-4C shows the fields and the corresponding bit widths for the joint report of CRI and rank indication feedback for UE-selected sub-band  reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1,and transmission mode 9/10 configured without PMI reporting with 2/4 antenna ports for Class B CSI reporting with K>1.

Table 5.2.3.3.2-4D shows the fields and the corresponding bit widths for the joint report of CRI , rank indication and PTI feedback for UE-selected sub-band  reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1.
Table 5.2.3.3.2-4C: UCI fields for joint report of CRI and rank indication feedback for wideband reports (transmission mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports for Class B CSI reporting with K>1, and transmission mode 9/10 configured without PMI reporting with 2/4 antenna ports for Class B CSI reporting with K>1).
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	Max 1 or 2 layers
	Max 4 layers

	CRI
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	Rank indication
	1
	2


Table 5.2.3.3.2-4D: UCI fields for joint report of CRI, RI and PTI (transmission mode 9/10 configured with PMI/RI reporting with 4/8 antenna ports with Class B CSI reporting with K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	Maximum of number of antenna port of the configured 
CSI-RS resources is 4 
	Maximum of number of antenna port of the configured 
CSI-RS resources is 8

	
	Max 1 or 2 layers
	Max 4 layers
	Max 1 or 2 layers
	Max 4 layers
	Max 8 layers
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	Rank indication
	1
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	Precoder type indication
	1
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The channel quality bits in Table 5.2.3.3.2-1 through Table 5.2.3.3.2-4D form the bit sequence 
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When multiplexed with UL-SCH, the channel coding and multiplexing for the transmission configurations in Table 5.2.3.3.2-4, Table 5.2.3.3.2-4A, Table 5.2.3.3.2-4B, Table 5.2.3.3.2-4C  and Table 5.2.3.3.2-4D is performed assuming RI transmission in section 5.2.2.6. All other transmission configurations in this section are coded and multiplexed assuming CQI/PMI transmission in section 5.2.2.6.
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