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Precoding Matrix Indicator (PMI) definition

For transmission modes 4, 5 and 6, precoding feedback is used for channel dependent codebook based precoding and relies on UEs reporting precoding matrix indicator (PMI). For transmission mode 8, the UE shall report PMI if configured with PMI/RI reporting. For transmission modes 9 and 10, the UE shall report PMI if configured with PMI/RI reporting and the number of CSI-RS ports is larger than 1. A UE shall report PMI based on the feedback modes described in 7.2.1 and 7.2.2. For other transmission modes, PMI reporting is not supported.
For 2 antenna ports, except with UE configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘1’, each PMI value corresponds to a codebook index given in Table 6.3.4.2.3-1 of [3] as follows:
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For 4 antenna ports 
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 given in Table 6.3.4.2.3-2 of [3] with 
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 equal to the associated RI value except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured.

· If  alternativeCodeBookEnabledFor4TX-r12=TRUE is configured, each PMI value corresponds to a pair of codebook indices given in Table 7.2.4-0A, 7.2.4-0B, 7.2.4-0C, or 7.2.4-0D,  where the quantities 
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· A first PMI value of 
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 respectively given in Table 7.2.4-0j with 
[image: image21.wmf]u

 equal to the associated RI value and where j ={A,B,C,D} respectively when 
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· The quantity 
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 in Table 7.2.4-0C and Table 7.2.4-0D denotes the matrix defined by the columns given by the set 
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· In some cases codebook subsampling is supported.  The sub-sampled codebook for PUCCH mode 1-1 submode 2 is defined in Table 7.2.2-1G for first and second precoding matrix indicators 
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 and 
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.  Joint encoding of rank and first precoding matrix indicator 
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 for PUCCH mode 1-1 submode 1 is defined in Table 7.2.2-1H.  The sub-sampled codebook for PUCCH mode 2-1 is defined in Table 7.2.2-1I for PUCCH Reporting Type 1a.
Table 7.2.4-0A: Codebook for 1-layer CSI reporting using antenna ports 0 to 3 or 15 to 18
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Table 7.2.4-0B: Codebook for 2-layer CSI reporting using antenna ports 0 to 3 or 15 to 18

	[image: image56.wmf]1

i


	[image: image57.wmf]2

i



	
	0
	1
	2
	3

	0 – 15
	[image: image58.wmf])

2

(

0

,

,

1

1

i

i

W


	[image: image59.wmf])

2

(

1

,

,

1

1

i

i

W


	[image: image60.wmf])

2

(

0

,

8

,

8

1

1

+

+

i

i

W


	[image: image61.wmf])

2

(

1

,

8

,

8

1

1

+

+

i

i

W



	[image: image62.wmf]1

i


	[image: image63.wmf]2

i



	
	4
	5
	6
	7

	0 – 15
	[image: image64.wmf])

2

(

0

,

16

,

16

1

1

+

+

i

i

W


	[image: image65.wmf])

2

(

1

,

16

,

16

1

1

+

+

i

i

W


	[image: image66.wmf])

2

(

0

,

24

,

24

1

1

+

+

i

i

W


	[image: image67.wmf])

2

(

1

,

24

,

24

1

1

+

+

i

i

W



	[image: image68.wmf]1

i


	[image: image69.wmf]2

i



	
	8
	9
	10
	11

	0 – 15
	[image: image70.wmf])

2

(

0

,

8

,

1

1

+

i

i

W


	[image: image71.wmf])

2

(

1

,

8

,

1

1

+

i

i

W


	[image: image72.wmf])

2

(

0

,

16

,

8

1

1

+

+

i

i

W


	[image: image73.wmf])

2

(

1

,

16

,

8

1

1

+

+

i

i

W



	[image: image74.wmf]1

i


	[image: image75.wmf]2

i



	
	12
	13
	14
	15

	0 – 15
	[image: image76.wmf])

2

(

0

,

24

,

1

1

+

i

i

W


	[image: image77.wmf])

2

(

1

,

24

,

1

1

+

i

i

W


	[image: image78.wmf])

2

(

0

,

24

,

8

1

1

+

+

i

i

W


	[image: image79.wmf])

2

(

1

,

24

,

8

1

1

+

+

i

i

W



	where [image: image80.wmf]ú

û

ù

ê

ë

é

-

=

'

'

)

2

(

,

'

,

'

'

'

'

8

1

m

n

m

n

m

m

n

m

m

v

v

v

v

W

j

j




Table 7.2.4-0C: Codebook for 3-layer CSI reporting using antenna ports 15 to 18
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Table 7.2.4-0D: Codebook for 4-layer CSI reporting using antenna ports 15 to 18
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The UE is not expected to receive the configuration of alternativeCodeBookEnabledFor4TX-r12 except for transmission mode 8 configured with 4 CRS ports, and transmission modes  9 and 10 configured with 4 CSI-RS ports. For a UE configured in transmission mode 10, the parameter alternativeCodeBookEnabledFor4TX-r12 may be configured for each CSI process. 
For 8 antenna ports, except with,

-
UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting Type is set to ‘CLASS A’, or

-
UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘1’, 

each PMI value corresponds to a pair of codebook indices given in Table 7.2.4-1, 7.2.4-2, 7.2.4-3, 7.2.4-4, 7.2.4-5, 7.2.4-6, 7.2.4-7, or 7.2.4-8, where the quantities [image: image121.wmf]n
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· as follows:For 8 antenna ports[image: image124.wmf]{
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 corresponds to the codebook indices [image: image127.wmf]1
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· In some cases codebook subsampling is supported.  The sub-sampled codebook for PUCCH mode 1-1 submode 2 is defined in Table 7.2.2-1D for first and second precoding matrix indicator [image: image133.wmf]1
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 and [image: image134.wmf]2
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.  Joint encoding of rank and first precoding matrix indicator [image: image135.wmf]1
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 for PUCCH mode 1-1 submode 1 is defined in Table 7.2.2-1E.  The sub-sampled codebook for PUCCH mode 2-1 is defined in Table 7.2.2-1F for PUCCH Reporting Type 1a.
Table 7.2.4-1: Codebook for 1-layer CSI reporting using antenna ports 15 to 22
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Table 7.2.4-2: Codebook for 2-layer CSI reporting using antenna ports 15 to 22
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Table 7.2.4-3: Codebook for 3-layer CSI reporting using antenna ports 15 to 22
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Table 7.2.4-4: Codebook for 4-layer CSI reporting using antenna ports 15 to 22
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Table 7.2.4-5: Codebook for 5-layer CSI reporting using antenna ports 15 to 22.
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Table 7.2.4-6: Codebook for 6-layer CSI reporting using antenna ports 15 to 22.
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Table 7.2.4-7: Codebook for 7-layer CSI reporting using antenna ports 15 to 22.
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Table 7.2.4-8: Codebook for 8-layer CSI reporting using antenna ports 15 to 22.

	[image: image229.wmf]1

i


	[image: image230.wmf]2

i



	
	0

	0
	[image: image231.wmf]ú

û

ù

ê

ë

é

-

-

-

-

=

+

+

+

+

+

+

+

+

+

+

+

+

24

2

24

2

16

2

16

2

8

2

8

2

2

2

24

2

24

2

16

2

16

2

8

2

8

2

2

2

)

8

(

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

8

1

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

W




For 8 antenna ports
[image: image232.wmf]{

}

22

,

21

,

20

,

19

,

18

,

17

,

16

,

15

, 12 antenna ports
[image: image233.wmf]{

}

26

,

25

,

24

,

23

,

22

,

21

,

20

,

19

,

18

,

17

,

16

,

15

, 16 antenna ports
[image: image234.wmf]{

}

30

,

29

,

28

,

26

,

26

,

25

,

24

,

23

,

22

,

21

,

20

,

19

,

18

,

17

,

16

,

15

, and UE configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting Type is set to ‘CLASS A’, each PMI value corresponds to three codebook indices given in Table 7.2.4-10, 7.2.4-11, 7.2.4-12, 7.2.4-13, 7.2.4-14, 7.2.4-15, 7.2.4-16, or 7.2.4-17, where the quantities [image: image235.wmf]n

j

, 
[image: image236.wmf]m

u

and 
[image: image237.wmf]m

l

v

,

 are given by


[image: image238.wmf]T

m

N

O

N

l

j

m

N

O

l

j

m

m

l

N

O

N

m

j

N

O

m

j

m

n

j

n

u

e

u

e

u

v

e

e

u

e

ú

ú

û

ù

ê

ê

ë

é

=

ú

ú

û

ù

ê

ê

ë

é

=

=

-

-

1

1

1

1

1

2

2

2

2

2

)

1

(

2

2

,

)

1

(

2

2

2

...

...

1

p

p

p

p

p

j


-
The values of 
[image: image239.wmf]1

N

, 
[image: image240.wmf]2

N

, 
[image: image241.wmf]1

O

, and 
[image: image242.wmf]2

O

 are configured with the higher-layer parameters codebook-Config-N1, codebook-Config-N2, codebook-Over-Sampling-RateConfig-O1, and codebook-Over-Sampling-RateConfig-O2, respectively. The supported configurations of 
[image: image243.wmf](

)

2

1

,

O

O

and 
[image: image244.wmf](

)

2

1

,

N

N

 for a given number of CSI-RS ports are given in Table 7.2.4-17. The number of CSI-RS ports, P, is 
[image: image245.wmf]2

1

2

N

N

.

-
UE is not expected to be configured with value of CodebookConfig set to 2 or 3, if the value of codebookConfigN2 is set to 1. 

-
UE shall only use 
[image: image246.wmf]0

2

,

1

=

i

and shall not report 
[image: image247.wmf]2

,

1

i

if the value of codebookConfigN2 is set to 1.
-
A first PMI value 
[image: image248.wmf]1

i

 corresponds to the codebook indices pair 
[image: image249.wmf]{

}

2

,

1

1

,

1

,

i

i

, and a second PMI value 
[image: image250.wmf]2

i

corresponds to the codebook index 
[image: image251.wmf]2

i

given in Table 7.2.4-j with 
[image: image252.wmf]u

 equal to the associated RI value and where j = 
[image: image253.wmf]9

+

u

.
-
In some cases codebook subsampling is supported.  The sub-sampled codebook for PUCCH mode 2-1 for value of parameter Codebook-Config set to 2, 3, or 4 is defined in Table 7.2.2-1F for PUCCH Reporting Type 1a. 
Table 7.2.4-9: Supported configurations of 
[image: image254.wmf](

)

2

1

,

O

O

and 
[image: image255.wmf](

)

2

1

,

N

N


	Number of 
CSI-RS antenna ports, P
	
[image: image256.wmf](

)

2

1

,

N

N


	
[image: image257.wmf](

)

2

1

,

O

O



	
	
	

	8
	(2,2)
	(4,4), (8,8)

	12
	(2,3)
	(8,4), (8,8) 

	
	(3,2)
	(8,4), (4,4) 

	16
	(2,4)
	(8,4), (8,8) 

	
	(4,2)
	(8,4), (4,4) 

	
	(8,1)
	(4,-), (8,-)


Table 7.2.4-10: Codebook for 1-layer CSI reporting using antenna ports 15 to 14+P
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Table 7.2.4-11: Codebook for 2-layer CSI reporting using antenna ports 15 to 14+P
	2 Layers, Codebook-Config = 1
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Table 7.2.4-12: Codebook for 3-layer CSI reporting using antenna ports 15 to 14+P
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	3 Layers, Codebook-Config =4, 
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Table 7.2.4-13: Codebook for 4-layer CSI reporting using antenna ports 15 to 14+P
	4 Layers, Codebook-Config = 1, 
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	4 Layers, Codebook-Config = 2
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Table 7.2.4-14: Codebook for 5-layer CSI reporting using antenna ports 15 to 14+P
	5 Layers, P=8, N1=N2

	Value of Codebook-Config
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for Codebook-Config = 2-4
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 for Codebook-Config = 1


	5 Layers, P=12

	Value of Codebook-Config
	Configuration
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for Codebook-Config = 2-4
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	5 Layers, P=16

	Value of Codebook-Config
	Configuration
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 for Codebook-Config = 2-4 
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 for Codebook-Config = 1


Table 7.2.4-15: Codebook for 6-layer CSI reporting using antenna ports 15 to 14+P
	6 Layers, P=8, N1=N2

	Value of Codebook-Config
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 for Codebook-Config = 2-4
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 for Codebook-Config = 1


	6 Layers, P=12

	Value of Codebook-Config
	Configuration
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 for Codebook-Config = 1


	6 Layers, P=16

	Value of Codebook-Config
	Configuration
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 and for Codebook-Config = 1


Table 7.2.4-16: Codebook for 7-layer CSI reporting using antenna ports 15 to 14+P
	7 Layers P=8, N1=N2

	Value of Codebook-Config
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for Codebook-Config = 2-4 
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for Codebook-Config = 1


	7 Layers, P=12

	Value of Codebook-Config
	Configuration
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for Codebook-Config = 2-4 
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 for Codebook-Config = 1


	7 Layers, P=16

	Value of Codebook-Config
	Configuration
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 for Codebook-Config = 2-4

[image: image1107.wmf]''''''''''''''''''

''''''''''''

''''''''''''''''''

,,

,,,,,

(7)

,,,,,,,

,,

,,,,,

1

7

lmlm

lmlmlmlmlm

llllmmmm

lmlm

lmlmlmlmlm

vvvvvvv

W

vvvvvvv

P

éù

=

êú

---

êú

ëû

 and for Codebook-Config = 1


Table 7.2.4-17: Codebook for 8-layer CSI reporting using antenna ports 15 to 14+P
	8 Layers, P=8, N1=N2

	Value of Codebook-Config
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for Codebook-Config = 2-4
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for Codebook-Config = 1


	8 Layers, P=12

	Value of Codebook-Config
	Configuration
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 for Codebook-Config = 1


	8 Layers, P=16

	Value of Codebook-Config
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 Codebook-Config = 2-4


For a UE configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘1’, 

-
For 2 antenna ports
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 given in Table 7.2.4-18 with 
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 equal to the associated RI value.
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For 8 antenna ports
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Table 7.2.4-18: Codebook for 
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-layer CSI reporting using antenna ports
[image: image1193.wmf]{

}

16

,

15


	Codebook index, n
	Number of layers 
[image: image1194.wmf]u



	
	1
	2

	0
	
[image: image1195.wmf]ú

û

ù

ê

ë

é

1

1

2

1


	
[image: image1196.wmf]ú

û

ù

ê

ë

é

-

1

1

1

1

2

1



	1
	
[image: image1197.wmf]ú

û

ù

ê

ë

é

-

1

1

2

1


	
[image: image1198.wmf]ú

û

ù

ê

ë

é

-

j

j

1

1

2

1



	2
	
[image: image1199.wmf]ú

û

ù

ê

ë

é

j

1

2

1


	-

	3
	
[image: image1200.wmf]ú

û

ù

ê

ë

é

-

j

1

2

1


	-


Table 7.2.4-19: Codebook for 
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-layer CSI reporting using antenna ports
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Table 7.2.4-20: Codebook for 
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-layer CSI reporting using antenna ports
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