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6.3.1.1.2
CSI only
The bitwidth for PMI of codebookType=typeI-SinglePanel with 2 CSI-RS ports is 2 for Rank=1 and 1 for Rank=2, according to Subclause 5.2.2.2.1 in [6, TS 38.214].
The bitwidth for PMI of codebookType=typeI-SinglePanel with more than 2 CSI-RS ports is provided in Tables 6.3.1.1.2-1, where the values of 
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 are given by Subclause 5.2.2.2.1 in [6, TS 38.214].
Table 6.3.1.1.2-1: PMI of codebookType=typeI-SinglePanel
	
	Information field 
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	codebookMode=1
	codebookMode=2
	
	codebookMode=1
	codebookMode=2

	Rank = 1 with >2 CSI-RS ports, 
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	Rank = 1 with >2 CSI-RS ports, 
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	Rank=2 with 4 CSI-RS ports, 
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	Rank=2 with >4 CSI-RS ports, 
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	Rank=2 with >4 CSI-RS ports, 
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	Rank=3 or 4, with 4 CSI-RS ports
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	Rank=3 or 4, with 8 or 12 CSI-RS ports
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	Rank=3 or 4 , with >=16 CSI-RS ports
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	Rank=5 or 6
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	Rank=7 or 8, 
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	Rank=7 or 8, 
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	Rank=7 or 8, with 
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The bitwidth for PMI of codebookType= typeI-MultiPanel is provided in Tables 6.3.1.1.2-2, where the values of 
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 are given by Subclause 5.2.2.2.2 in [6, TS 38.214].
Table 6.3.1.1.2-2: PMI of codebookType= typeI-MultiPanel 
	
	Information fields 
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	Rank=1 with 
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	Rank=2 or 3 or 4 with 
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	Rank=3 or 4 with 
[image: image66.wmf]4

=

g

N

, 
[image: image67.wmf]12

2

NN

=


codebookMode=1
	
[image: image68.wmf](

)

é

ù

2

2

1

1

2

log

O

N

O

N

×


	0
	2
	2
	2
	1
	N/A
	N/A
	N/A

	Rank=2 or 3 or 4 with 
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	Rank=3 or 4 with 
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	Rank=2 or 3 or 4 with 
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The bitwidth for PMI with 1 CSI-RS port is 0.
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel is provided in Tables 6.3.1.1.2-3.
Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typeI-SinglePanel
	Field
	Bitwidth

	
	1 antenna port
	2 antenna ports
	4 antenna ports
	>4 antenna ports

	
	
	
	
	Rank1~4
	Rank5~8

	Rank Indicator
	0
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	Layer Indicator
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	Wide-band CQI
	4
	4
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	4
	8

	Subband differential CQI
	2
	2
	2
	2
	4

	CRI
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[image: image96.wmf]RI
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 in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214]. 
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 is the value of the rank. The value of 
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 is the number of CSI-RS resources in the corresponding resource set. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value.
The bitwidth for RI/LI/CQI/CRI of codebookType= typeI-MultiPanel is provided in Table 6.3.1.1.2-4.
Table 6.3.1.1.2-4: RI, LI, CQI, and CRI of codebookType=typeI-MultiPanel
	Field
	Bitwidth

	Rank Indicator
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	Layer Indicator
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	Wide-band CQI
	4

	Subband differential CQI
	2

	CRI
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where 
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 is the number of allowed rank indicator values according to Subclause 5.2.2.2.2 [6, TS 38.214], 
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 is the value of the rank, and 
[image: image104.wmf]RS

CSI

-

s

K

 is the number of CSI-RS resources in the corresponding resource set. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value.
The bitwidth for RI/LI/CQI of codebookType= typeII or codebookType=typeII-PortSelection is provided in Table 6.3.1.1.2-5.
Table 6.3.1.1.2-5: RI, LI, and CQI of codebookType=typeII or typeII-PortSelection
	Field
	Bitwidth

	Rank Indicator
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	Layer Indicator
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	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the number of non-zero 
wideband amplitude coefficients 
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where 
[image: image110.wmf]RI

n

 is the number of allowed rank indicator values according to Subclauses 5.2.2.2.3 and 5.2.2.2.4 [6, TS 38.214] and 
[image: image111.wmf]u

 is the value of the rank. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value.
The bitwidth for CRI, SSBRI, RSRP, and differential RSRP are provided in Table 6.3.1.1.2-6.
Table 6.3.1.1.2-6: CRI, SSBRI, and RSRP
	Field
	Bitwidth

	CRI
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	SSBRI
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	RSRP
	7

	Differential RSRP
	4


where 
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 is the number of CSI-RS resources in the corresponding resource set, and 
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 is the configured number of SS/PBCH blocks in the corresponding resource set for reporting 'ssb-Index-RSRP'.
Table 6.3.1.1.2-7: Mapping order of CSI fields of one CSI report, pmi-FormatIndicator=widebandPMI and cqi-FormatIndicator=widebandCQI
	CSI report number
	CSI fields

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

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	Zero padding bits 
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	PMI wideband information fields 
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, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS38.214], if reported

	
	Wideband CQI as in Tables 6.3.1.1.2-3/4, if reported 
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For more than 2 CSI-RS ports, 
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Table 6.3.1.1.2-8: Mapping order of CSI fields of one report for CRI/RSRP or SSBRI/RSRP reporting
	CSI report number
	CSI fields

	CSI report #n
	CRI or SSBRI #1 as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #2 as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #3 as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #4 as in Table 6.3.1.1.2-6, if reported

	
	RSRP #1 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP #3 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP #4 as in Table 6.3.1.1.2-6, if reported


Table 6.3.1.1.2-9: Mapping order of CSI fields of one CSI report, CSI part 1, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report number
	CSI fields

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

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5, if reported

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

	
	Indicator of the number of non-zero wideband amplitude coefficients 
[image: image141.wmf]l

M

 for layer 
[image: image142.wmf]l

 as in Table 6.3.1.1.2-5, if reported


Note:
Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
Table 6.3.1.1.2-10: Mapping order of CSI fields of one CSI report, CSI part 2 wideband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report number
	CSI fields

	CSI report #n
CSI part 2 wideband
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	PMI wideband information fields 
[image: image143.wmf]1

X

, from left to right as in Tables 6.3.1.1.2-1/2, if reported

	
	PMI wideband information fields 
[image: image144.wmf]2

X

, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS38.214], if pmi-FormatIndicator= widebandPMI and if reported


Table 6.3.1.1.2-11: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
[image: image145.wmf]2

X

 of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
[image: image146.wmf]2

X

 of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported


Note:
Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
If none of the CSI reports for transmission on a PUCCH is of two parts, the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence 
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Table 6.3.1.1.2-12: Mapping order of CSI reports to UCI bit sequence 
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	CSI report number
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	CSI report #1
as in Table 6.3.1.1.2-7/8

	
	CSI report #2
as in Table 6.3.1.1.2-7/8

	
	…

	
	CSI report #n
as in Table 6.3.1.1.2-7/8


If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated, 
[image: image151.wmf])

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

,...,

,

,

,

-

A

a

a

a

a

a

 and 
[image: image152.wmf])

2

(

1

)

2

(

3

)

2

(

2

)

2

(

1

)

2

(

0

)

2

(

,...,

,

,

,

-

A

a

a

a

a

a

. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-13, are mapped to the UCI bit sequence 
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. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-14, are mapped to the UCI bit sequence 
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 is less than 3 bits, zeros shall be appended to the UCI bit sequence until its length equals 3.
Table 6.3.1.1.2-13: Mapping order of CSI reports to UCI bit sequence 
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with two-part CSI report(s)
	UCI bit sequence
	CSI report number
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	CSI report #1 if CSI report #1 is not of two parts, or
CSI report #1, CSI part 1, if CSI report #1 is of two parts,
as in Table 6.3.1.1.2-7/8/9

	
	CSI report #2 if CSI report #2 is not of two parts, or
CSI report #2, CSI part 1, if CSI report #2 is of two parts,
as in Table 6.3.1.1.2-7/8/9

	
	…

	
	CSI report #n if CSI report #n is not of two parts, or
CSI report #n, CSI part 1, if CSI report #n is of two parts,
as in Table 6.3.1.1.2-7/8/9


where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-13 correspond to the CSI reports in increasing order of CSI report priority values according to Subclause 5.2.5 of [6, TS38.214].  
Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence 
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	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11
if CSI part 2 exists for CSI report #n


where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing order of CSI report priority values according to Subclause 5.2.5 of [6, TS38.214].
6.3.2.1.2
CSI 
The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.
The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of 
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 are given by Subclause 5.2.2.2.3 in [6, TS 38.214].
Table 6.3.2.1.2-1: PMI of codebookType= typeII
	
	Information fields 
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 for wideband PMI
	Information fields 
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The bitwidth for PMI of codebookType= typeII-PortSelection is provided in Tables 6.3.2.1.2-2, where the values of 
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 are given by Subclause 5.2.2.2.4 in [6, TS 38.214].
Table 6.3.2.1.2-2: PMI of codebookType= typeII-PortSelection
	
	Information fields 
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For CSI on PUSCH, two UCI bit sequences are generated, 
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. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI bit sequence 
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Table 6.3.2.1.2-3: Mapping order of CSI fields of one CSI report, CSI part 1
	CSI report number
	CSI fields

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

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5, if reported

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

	
	Indicator of the number of non-zero wideband amplitude coefficients 
[image: image259.wmf]l

M

 for layer 
[image: image260.wmf]l

 as in Table 6.3.1.1.2-5, if reported

	
	RSRP as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP as in Table 6.3.1.1.2-6, if reported


Note:
Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
Table 6.3.2.1.2-4: Mapping order of CSI fields of one CSI report, CSI part 2 wideband
	CSI report number
	CSI fields

	CSI report #n
CSI part 2 wideband
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	PMI wideband information fields 
[image: image261.wmf]1

X

, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if reported

	
	PMI wideband information fields 
[image: image262.wmf]2

X

, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS38.214], if pmi-FormatIndicator= widebandPMI and if reported


Table 6.3.2.1.2-5: Mapping order of CSI fields of one CSI report, CSI part 2 subband
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
[image: image263.wmf]2

X

 of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
[image: image264.wmf]2

X

 of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported


Note:
Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence 
[image: image265.wmf])
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with two-part CSI report(s)
	UCI bit sequence
	CSI report number
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	CSI part 1 of CSI report #1 as in Table 6.3.2.1.2-3

	
	CSI part 1 of CSI report #2 as in Table 6.3.2.1.2-3

	
	…

	
	CSI part 1 of CSI report #n as in Table 6.3.2.1.2-3


where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-6 correspond to the CSI reports in increasing order of CSI report priority values according to Subclause 5.2.5 of [6, TS38.214].
Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence 
[image: image267.wmf])
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	CSI report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-4
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5
if CSI part 2 exists for CSI report #n


where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Subclause 5.2.5 of [6, TS38.214].
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