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MIMO codebook clean-up
Wookbong Lee, Bin-Chul Ihm
LG Electronics
1. Introduction
In session #60, codebooks from different companies have been adopted in AWD [1]. The codebook format needs to be unified for the sake of developers convenience. In addition to that, specifying exact value for each codeword element would be desirable for reducing gap between different floating point operations in different vendor. 

2. References
[1] IEEE 802.16m-09/0010r1a, “IEEE 802.16m Amendment Working Document (AWD)”
3. Proposed Remedy
Remedy #1. Modify texts in section 15.3.7.2.6.6.2.1 to 15.3.7.2.6.6.2.4.3

-------------------------------  Text Start  --------------------------------------------------- 
15.3.7.2.6.6.2.1 Base codebook for two transmit antennas

15.3.7.2.6.6.2.1 SU-MIMO base codebook

The codebook for two transmit antenna is constructed using a similar methodology as described in section 8.4.11.15 of WirelessMAN-OFDMA, with the exception that the first codeword v1 is defined as an Nt  by Mt unitary matrix
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All codeword matrices vi for i = 2,3…,2NB in V(Nt, Mt, NB) codebook can be derived from the first codeword matrix v1 using the following equations
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where phase φ1 is a phase of the first entry of the first column of codeword 
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where 
[image: image7.wmf]1

e

v

w

-

=

, 
[image: image8.wmf][

]

T

0

,...,

0

,

1

1

=

e

.

Matrix 
[image: image9.wmf]i

Q

 is defined as following
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The parameters for generation of the codebooks for two transmit antenna Nt = 2 and number of streams Mt =1, 2 are listed in Table 1.
Table 1 – Generating parameters for two transmit antenna codebook

	Nt
	Mt
	NB
	L
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	s in H(s)

	2
	1
	3
	3
	[1, 2]
	[1, 0]

	2
	2
	2
	3
	
	


Table x1 – C(2,1,3)

	Binary Index
	m
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	c1
	c2

	000
	0
	0.7071
	-0.7071

	001
	1
	0.7071
	-0.5000 - 0.5000i

	010
	2
	0.7071
	- 0.7071i

	011
	3
	0.7071
	0.5000 - 0.5000i

	100
	4
	0.7071
	0.7071

	101
	5
	0.7071
	0.5000 + 0.5000i

	110
	6
	0.7071
	0.7071i

	111
	7
	0.7071
	-0.5000 + 0.5000i


Table x2 – C(2,2,3)

	Binary Index
	m
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	c11

c21
	c12

c22

	000
	0
	0.7071
0.7071
	-0.7071
0.7071

	001
	1
	0.7071
0.7071
	-0.5000 - 0.5000i
0.5000 + 0.5000i

	010
	2
	0.7071
0.7071
	- 0.7071i
0.7071i

	011
	3
	0.7071
0.7071
	0.5000 - 0.5000i
-0.5000 + 0.5000i

	100~111
	4~7
	N/A
	N/A


15.3.7.2.6.6.2.1.2 MU-MIMO base codebook

The base codebook for MU-MIMO is the same as the rank 1 base codebook for SU-MIMO, defined in 0.
15.3.7.2.6.6.2.2 Base codebook for four transmit antennas

15.3.7.2.6.6.2.2.1 SU-MIMO base codebook

The base codebooks of SU-MIMO with four transmit antennas consist of rank-1 codebook C(4,1,6), rank-2 codebook C(4,2,6), rank-3 codebook C(4,3,46) and rank-4 codebook C(4,4,36). Table 674, Table 675, Table 676, and Table 677 are included to illustrate the rank-1,2,3,4 base codebooks.
Table 674 – C(4,1,6)
	Binary Index
	m
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	c1
	c2
	c3
	c4

	000000
	0
	0.5000          
	-0.5000 
	0.5000 
	-0.5000 

	000001
	1
	-0.5000          
	-0.5000 
	0.5000 
	0.5000 

	000010
	2
	-0.5000          
	0.5000 
	0.5000 
	-0.5000 

	000011
	3
	0.5000          
	0.0000 - 0.5000i
	0.5000 
	0.0000 - 0.5000i

	000100
	4
	-0.5000          
	0.0000 - 0.5000i
	0.5000 
	0.0000 + 0.5000i

	000101
	5
	-0.5000          
	0.0000 + 0.5000i
	0.5000 
	0.0000 - 0.5000i

	000110
	6
	0.5000          
	0.5000 
	0.5000 
	0.5000 

	000111
	7
	0.5000          
	0.0000 + 0.5000i
	0.5000 
	0.0000 + 0.5000i

	001000
	8
	0.5000          
	0.5000 
	0.5000 
	-0.5000 

	001001
	9
	0.5000          
	0.0000 + 0.5000i
	-0.5000 
	0.0000 + 0.5000i

	001010
	10
	0.5000          
	-0.5000 
	0.5000 
	0.5000 

	001011
	11
	0.5000          
	0.0000 - 0.5000i
	-0.5000 
	0.0000 - 0.5000i

	001100
	12
	0.5000          
	0.3536 + 0.3536i
	0.0000 + 0.5000i
	-0.3536 + 0.3536i

	001101
	13
	0.5000          
	-0.3536 + 0.3536i
	0.0000 – 0.5000i
	0.3536 + 0.3536i

	001110
	14
	0.5000          
	-0.3536 - 0.3536i
	0.0000 + 0.5000i
	0.3536 - 0.3536i

	001111
	15
	0.5000          
	0.3536 - 0.3536i
	0.0000 – 0.5000i
	-0.3536 - 0.3536i

	010000
	16
	0.5000          
	-0.4619 - 0.1913i
	0.3536 + 0.3536i
	-0.1913 - 0.4619i

	010001
	17
	0.3117 
	0.6025 + 0.1995i
	-0.4030 - 0.4903i
	-0.1122 - 0.2908i

	010010
	18
	0.3117          
	-0.6025 - 0.1995i
	-0.1122 - 0.2908i
	0.4030 + 0.4903i

	010011
	19
	0.3058
	0.1901 - 0.6052i
	0.1195 + 0.2866i
	0.4884 - 0.4111i

	010100
	20
	0.5000          
	-0.1913 + 0.4619i
	-0.3536 - 0.3536i
	0.4619 - 0.1913i

	010101
	21
	0.5000          
	0.1913 - 0.4619i
	-0.3536 - 0.3536i
	-0.4619 + 0.1913i

	010110
	22
	0.5000          
	0.4619 + 0.1913i
	0.3536 + 0.3536i
	0.1913 + 0.4619i

	010111
	23
	0.3082          
	0.0104 + 0.3151i
	0.4077 + 0.4887i
	-0.4783 + 0.4145i

	011000
	24
	0.3117          
	0.3573 - 0.2452i
	0.6025 - 0.1995i
	-0.1578 + 0.5360i

	011001
	25
	0.3117
	0.2452 + 0.3573i
	-0.6025 + 0.1995i
	0.5360 + 0.1578i

	011010
	26
	0.3082          
	-0.3666 + 0.2426i
	0.6092 - 0.1842i
	0.1615 - 0.5298i

	011011
	27
	0.3117          
	-0.2452 - 0.3573i
	-0.6025 + 0.1995i
	-0.5360 - 0.1578i

	011100
	28
	0.3117
	0.4260 + 0.0793i
	0.1995 + 0.6025i
	0.2674 + 0.4906i

	011101
	29
	0.3117          
	-0.0793 + 0.4260i
	-0.1995 - 0.6025i
	0.4906 - 0.2674i

	011110
	30
	0.3117
	-0.4260 - 0.0793i
	0.1995 + 0.6025i
	-0.2674 - 0.4906i

	011111
	31
	0.3117
	0.0793 - 0.4260i
	-0.1995 - 0.6025i
	-0.4906 + 0.2674i

	100000
	32
	0.5636 
	-0.3332 - 0.2672i
	0.1174 + 0.5512i
	-0.3308 - 0.2702i

	100001
	33
	0.5587          
	0.3361 + 0.2735i
	-0.3361 - 0.2735i
	-0.1135 - 0.5471i

	100010
	34
	0.5587          
	-0.3361 - 0.2735i
	-0.1135 - 0.5471i
	0.3361 + 0.2735i

	100011
	35
	0.5587
	0.2735 - 0.3361i
	0.1135 + 0.5471i
	0.2735 - 0.3361i

	100100
	36
	0.3082
	-0.4887 + 0.4077i
	-0.6092 - 0.1842i
	0.2837 - 0.1205i

	100101
	37
	0.5636
	0.2673 - 0.3331i
	-0.1222 - 0.5501i
	-0.2673 + 0.3331i

	100110
	38
	0.5636          
	0.3691 + 0.5142i
	0.3331 + 0.2673i
	0.0862 + 0.3032i

	100111
	39
	0.5587          
	-0.2990 + 0.0880i
	0.3361 + 0.2735i
	-0.5216 + 0.3616i

	101000
	40
	0.5587          
	0.0880 - 0.2990i
	0.3361 - 0.2735i
	-0.3616 + 0.5216i

	101001
	41
	0.5587
	0.2990 + 0.0881i
	-0.3362 + 0.2735i
	0.5216 + 0.3616i

	101010
	42
	0.5587          
	-0.0880 + 0.2990i
	0.3361 - 0.2735i
	0.3616 - 0.5216i

	101011
	43
	0.5587          
	-0.2990 - 0.0880i
	-0.3361 + 0.2735i
	-0.5216 - 0.3616i

	101100
	44
	0.5636
	0.2741 - 0.1559i
	0.2672 + 0.3332i
	0.1081 + 0.6236i

	101101
	45
	0.5636          
	0.1559 + 0.2741i
	-0.2672 - 0.3332i
	0.6236 - 0.1081i

	101110
	46
	0.5587          
	-0.2737 + 0.1492i
	0.2735 + 0.3361i
	-0.1132 - 0.6245i

	101111
	47
	0.5587          
	-0.1492 - 0.2737i
	-0.2735 - 0.3361i
	-0.6245 + 0.1132i

	110000
	48
	0.5000          
	-0.4619 + 0.1913i
	0.3536 - 0.3536i
	-0.1913 + 0.4619i

	110001
	49
	0.3117
	0.4030 + 0.4903i
	-0.6025 - 0.1995i
	-0.1122 - 0.2908i

	110010
	50
	0.3117          
	-0.4029 - 0.4904i
	-0.1184 - 0.2883i
	0.6067 + 0.1865i

	110011
	51
	0.3082
	0.4887 - 0.4077i
	0.1205 + 0.2837i
	0.1842 - 0.6092i

	110100
	52
	0.5000          
	0.1913 + 0.4619i
	-0.3536 + 0.3536i
	-0.4619 - 0.1913i

	110101
	53
	0.5000          
	-0.1913 - 0.4619i
	-0.3536 + 0.3536i
	0.4619 + 0.1913i

	110110
	54
	0.5000          
	0.4619 - 0.1913i
	0.3536 - 0.3536i
	0.1913 - 0.4619i

	110111
	55
	0.3117          
	-0.2452 + 0.3573i
	0.6025 + 0.1995i
	-0.5360 + 0.1578i

	111000
	56
	0.3117
	0.3117 - 0.0000i
	0.4030 - 0.4903i
	-0.4030 + 0.4903i

	111001
	57
	0.3117          
	-0.0000 + 0.3117i
	-0.4030 + 0.4903i
	0.4903 + 0.4030i

	111010
	58
	0.3082          
	-0.3152 - 0.0036i
	0.4076 - 0.4888i
	0.4040 - 0.4872i

	111011
	59
	0.3082
	0.0036 - 0.3152i
	-0.4076 + 0.4888i
	-0.4872 - 0.4040i

	111100
	60
	0.3117
	0.2204 + 0.2204i
	0.4903 + 0.4030i
	0.0618 + 0.6317i

	111101
	61
	0.3117          
	-0.2204 + 0.2204i
	-0.4903 - 0.4030i
	0.6317 - 0.0618i

	111110
	62
	0.3082          
	-0.2154 - 0.2302i
	0.4887 + 0.4077i
	-0.0451 - 0.6313i

	111111
	63
	0.3082
	0.2254 - 0.2204i
	-0.4888 - 0.4076i
	-0.6302 + 0.0588i


Table 675 – C(4,2,6)                                     
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	Binary index
	m
	i,j
	Binary index
	m
	i,j
	Binary index
	m
	i,j
	Binary index
	m
	i,j

	000000
	0
	6,0
	010000
	16
	0,4
	100000
	32
	12,14
	110000
	48
	32,34

	000001
	1
	6,1
	010001
	17
	0,5
	100001
	33
	12,15
	110001
	49
	34,35

	000010
	2
	6,2
	010010
	18
	0,33
	100010
	34
	12,31
	110010
	50
	35,7

	000011
	3
	0,1
	010011
	19
	1,3
	100011
	35
	13,14
	110011
	51
	40,11

	000100
	4
	0,2
	010100
	20
	1,34
	100100
	36
	5,23
	110100
	52
	41,43

	000101
	5
	1,2
	010101
	21
	1,55
	100101
	37
	14,15
	110101
	53
	44,46

	000110
	6
	7,4
	010110
	22
	2,3
	100110
	38
	14,47
	110110
	54
	45,47

	000111
	7
	7,5
	010111
	23
	8,9
	100111
	39
	17,2
	110111
	55
	49,6

	001000
	8
	3,4
	011000
	24
	2,39
	101000
	40
	17,3
	111000
	56
	52,53

	001001
	9
	3,5
	011001
	25
	8,11
	101001
	41
	18,19
	111001
	57
	56,10

	001010
	10
	6,4
	011010
	26
	8,27
	101010
	42
	18,6
	111010
	58
	56,58

	001011
	11
	6,5
	011011
	27
	9,10
	101011
	43
	24,9
	111011
	59
	57,11

	001100
	12
	7,1
	011100
	28
	9,42
	101100
	44
	25,10
	111100
	60
	57,59

	001101
	13
	7,2
	011101
	29
	10,11
	101101
	45
	28,13
	111101
	61
	60,14

	001110
	14
	8,10
	011110
	30
	10,43
	101110
	46
	29,14
	111110
	62
	61,15

	001111
	15
	13,15
	011111
	31
	12,13
	101111
	47
	30,15
	111111
	63
	61,63


Table 675 – C(4,2,6)
	Binary Index
	m
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	c11

c21
	c12

c22
	c13

c23
	c14

c24

	000000
	0
	0.5000

0.5000            
	0.5000 

-0.5000
	0.5000 

0.5000
	0.5000 

-0.5000

	000001
	1
	0.5000

-0.5000              
	0.5000 

-0.5000
	0.5000 

0.5000
	0.5000 

0.5000

	000010
	2
	0.5000

-0.5000              
	0.5000 

0.5000
	0.5000 

0.5000
	0.5000 

-0.5000

	000011
	3
	0.5000

-0.5000              
	-0.5000 

-0.5000
	0.5000 

0.5000
	-0.5000 

-0.5000

	000100
	4
	0.5000

-0.5000              
	-0.5000 

0.5000
	0.5000 

0.5000
	-0.5000 

-0.5000

	000101
	5
	-0.5000  

-0.5000        
	-0.5000

0.5000  
	0.5000 

0.5000
	0.5000 

-0.5000

	000110
	6
	0.5000  

-0.5000      
	0.5000i

- 0.5000i
	0.5000 

0.5000
	0.5000i

0.5000i

	000111
	7
	0.5000  

-0.5000      
	0.5000i

0.5000i
	0.5000 

0.5000
	0.5000i

- 0.5000i

	001000
	8
	0.5000  

-0.5000         
	- 0.5000i

- 0.5000i
	0.5000 

0.5000
	- 0.5000i

0.5000i

	001001
	9
	0.5000 

-0.5000         
	- 0.5000i

0.5000i
	0.5000 

0.5000
	- 0.5000i

- 0.5000i

	001010
	10
	0.5000 

-0.5000          
	0.5000 

- 0.5000i
	0.5000

0.5000  
	0.5000 

0.5000i

	001011
	11
	0.5000 

-0.5000          
	0.5000 

0.5000i
	0.5000 

0.5000
	0.5000

- 0.5000i 

	001100
	12
	0.5000  

-0.5000         
	0.5000i

-0.5000
	0.5000 

0.5000
	0.5000i

0.5000

	001101
	13
	0.5000   

-0.5000        
	0.5000i

0.5000
	0.5000 

0.5000
	0.5000i

-0.5000

	001110
	14
	0.5000 

0.5000           
	0.5000 

-0.5000
	0.5000

0.5000  
	-0.5000 

0.5000

	001111
	15
	0.5000  

0.5000        
	-0.3536 + 0.3536i

0.3536 - 0.3536i
	– 0.5000i

– 0.5000i
	0.3536 + 0.3536i

-0.3536 - 0.3536i

	010000
	16
	0.5000

-0.5000           
	-0.5000 

- 0.5000i
	0.5000 

0.5000
	-0.5000 

0.5000i

	010001
	17
	0.5000
-0.5000          
	-0.5000 

0.5000i
	0.5000 

0.5000
	-0.5000 

- 0.5000i

	010010
	18
	0.5000 

0.5587          
	-0.5000 

0.3361 + 0.2735i
	0.5000 

-0.3361 - 0.2735i
	-0.5000 

-0.1135 - 0.5471i

	010011
	19
	-0.5000

0.5000          
	-0.5000 

- 0.5000i
	0.5000 

0.5000
	0.5000 

- 0.5000i

	010100
	20
	-0.5000

0.5587           
	-0.5000 

-0.3361 - 0.2735i
	0.5000 

-0.1135 - 0.5471i
	0.5000 

0.3361 + 0.2735i

	010101
	21
	-0.5000 

0.3117          
	-0.5000 

-0.2452 + 0.3573i
	0.5000 

0.6025 + 0.1995i
	0.5000 

-0.5360 + 0.1578i

	010110
	22
	-0.5000  

0.5000         
	0.5000

- 0.5000i 
	0.5000 

0.5000
	-0.5000 

- 0.5000i

	010111
	23
	0.5000 

0.5000         
	0.5000 

0.5000i
	0.5000 

-0.5000
	-0.5000 

0.5000i

	011000
	24
	-0.5000 

0.5587          
	0.5000 

-0.2990 + 0.0880i
	0.5000 

0.3361 + 0.2735i
	-0.5000 

-0.5216 + 0.3616i

	011001
	25
	0.5000

0.5000           
	0.5000 

- 0.5000i
	0.5000 

-0.5000
	-0.5000 

- 0.5000i

	011010
	26
	0.5000 

0.3117          
	0.5000 

-0.2452 - 0.3573i
	0.5000 

-0.6025 + 0.1995i
	-0.5000 

-0.5360 - 0.1578i

	011011
	27
	0.5000 

0.5000         
	0.5000i

-0.5000
	-0.5000 

0.5000
	0.5000i

0.5000

	011100
	28
	0.5000   

0.5587        
	0.5000i

-0.0880 + 0.2990i
	-0.5000 

0.3361 - 0.2735i
	0.5000i

0.3616 - 0.5216i

	011101
	29
	0.5000 

0.5000         
	-0.5000

- 0.5000i 
	0.5000 

-0.5000
	0.5000 

- 0.5000i

	011110
	30
	0.5000

0.5587            
	-0.5000 

-0.2990 - 0.0880i
	0.5000 

-0.3361 + 0.2735i
	0.5000 

-0.5216 - 0.3616i

	011111
	31
	0.5000 

0.5000         
	0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000i

– 0.5000i
	-0.3536 + 0.3536i

0.3536 + 0.3536i

	100000
	32
	0.5000 

0.5000          
	0.3536 + 0.3536i

-0.3536 - 0.3536i
	0.5000i

0.5000i
	-0.3536 + 0.3536i

0.3536 - 0.3536i

	100001
	33
	0.5000 

0.5000          
	0.3536 + 0.3536i

0.3536 - 0.3536i
	0.5000i

– 0.5000i
	-0.3536 + 0.3536i

-0.3536 - 0.3536i

	100010
	34
	0.5000 

0.3117         
	0.3536 + 0.3536i

0.0793 - 0.4260i
	0.5000i

-0.1995 - 0.6025i
	-0.3536 + 0.3536i

-0.4906 + 0.2674i

	100011
	35
	0.5000 

0.5000         
	-0.3536 + 0.3536i

-0.3536 - 0.3536i
	– 0.5000i

0.5000i
	0.3536 + 0.3536i

0.3536 - 0.3536i

	100100
	36
	-0.5000  

0.3082         
	0.5000i

0.0104 + 0.3151i
	0.5000 

0.4077 + 0.4887i
	- 0.5000i

-0.4783 + 0.4145i

	100101
	37
	0.5000  

0.5000        
	-0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000i

– 0.5000i
	0.3536 - 0.3536i

-0.3536 - 0.3536i

	100110
	38
	0.5000 

0.5587         
	-0.3536 - 0.3536i

-0.1492 - 0.2737i
	0.5000i

-0.2735 - 0.3361i
	0.3536 - 0.3536i

-0.6245 + 0.1132i

	100111
	39
	0.3117 

-0.5000
	0.6025 + 0.1995i

0.5000
	-0.4030 - 0.4903i

0.5000
	-0.1122 - 0.2908i

-0.5000

	101000
	40
	0.3117

-0.5000 
	0.6025 + 0.1995i

0.5000
	-0.4030 - 0.4903i

0.5000
	-0.1122 - 0.2908i

-0.5000

	101001
	41
	0.3117

0.3058          
	-0.6025 - 0.1995i

0.1901 - 0.6052i
	-0.1122 - 0.2908i

0.1195 + 0.2866i
	0.4030 + 0.4903i

0.4884 - 0.4111i

	101010
	42
	0.3117 

0.5000         
	-0.6025 - 0.1995i

0.5000
	-0.1122 - 0.2908i

0.5000
	0.4030 + 0.4903i

0.5000

	101011
	43
	0.3117 

0.5000         
	0.3573 - 0.2452i

0.5000i
	0.6025 - 0.1995i

-0.5000
	-0.1578 + 0.5360i

0.5000i

	101100
	44
	0.3117

0.5000
	0.2452 + 0.3573i

-0.5000
	-0.6025 + 0.1995i

0.5000
	0.5360 + 0.1578i

0.5000

	101101
	45
	0.3117

0.5000
	0.4260 + 0.0793i

-0.3536 + 0.3536i
	0.1995 + 0.6025i

 – 0.5000i
	0.2674 + 0.4906i

0.3536 + 0.3536i

	101110
	46
	0.3117   

0.5000       
	-0.0793 + 0.4260i

-0.3536 - 0.3536i
	-0.1995 - 0.6025i

0.5000i
	0.4906 - 0.2674i

0.3536 - 0.3536i

	101111
	47
	0.3117

0.5000
	-0.4260 - 0.0793i

0.3536 - 0.3536i
	0.1995 + 0.6025i

– 0.5000i
	-0.2674 - 0.4906i

-0.3536 - 0.3536i

	110000
	48
	0.5636 

0.5587
	-0.3332 - 0.2672i

-0.3361 - 0.2735i
	0.1174 + 0.5512i

-0.1135 - 0.5471i
	-0.3308 - 0.2702i

0.3361 + 0.2735i

	110001
	49
	0.5587

0.5587          
	-0.3361 - 0.2735i

0.2735 - 0.3361i
	-0.1135 - 0.5471i

0.1135 + 0.5471i
	0.3361 + 0.2735i

0.2735 - 0.3361i

	110010
	50
	0.5587

0.5000
	0.2735 - 0.3361i

0.5000i
	0.1135 + 0.5471i

0.5000
	0.2735 - 0.3361i

0.5000i

	110011
	51
	0.5587 

0.5000          
	0.0880 - 0.2990i

- 0.5000i
	0.3361 - 0.2735i

-0.5000
	-0.3616 + 0.5216i

- 0.5000i

	110100
	52
	0.5587

0.5587
	0.2990 + 0.0881i

-0.2990 - 0.0880i
	-0.3362 + 0.2735i

-0.3361 + 0.2735i
	0.5216 + 0.3616i

-0.5216 - 0.3616i

	110101
	53
	0.5636

0.5587
	0.2741 - 0.1559i

-0.2737 + 0.1492i
	0.2672 + 0.3332i

0.2735 + 0.3361i
	0.1081 + 0.6236i

-0.1132 - 0.6245i

	110110
	54
	0.5636 

0.5587         
	0.1559 + 0.2741i

-0.1492 - 0.2737i
	-0.2672 - 0.3332i

-0.2735 - 0.3361i
	0.6236 - 0.1081i

-0.6245 + 0.1132i

	110111
	55
	0.3117

0.5000
	0.4030 + 0.4903i

0.5000
	-0.6025 - 0.1995i

0.5000
	-0.1122 - 0.2908i

0.5000

	111000
	56
	0.5000  

0.5000        
	0.1913 + 0.4619i

-0.1913 - 0.4619i
	-0.3536 + 0.3536i

-0.3536 + 0.3536i
	-0.4619 - 0.1913i

0.4619 + 0.1913i

	111001
	57
	0.3117

0.5000
	0.3117
-0.5000
	0.4030 - 0.4903i

0.5000
	-0.4030 + 0.4903i

0.5000

	111010
	58
	0.3117

0.3082
	0.3117 
-0.3152 - 0.0036i
	0.4030 - 0.4903i

0.4076 - 0.4888i
	-0.4030 + 0.4903i

0.4040 - 0.4872i

	111011
	59
	0.3117

0.5000           
	0.3117i

- 0.5000i
	-0.4030 + 0.4903i

-0.5000
	0.4903 + 0.4030i

- 0.5000i

	111100
	60
	0.3117

0.3082          
	0.3117i

0.0036 - 0.3152i
	-0.4030 + 0.4903i

-0.4076 + 0.4888i
	0.4903 + 0.4030i

-0.4872 - 0.4040i

	111101
	61
	0.3117

0.5000
	0.2204 + 0.2204i

-0.3536 - 0.3536i
	0.4903 + 0.4030i

0.5000i
	0.0618 + 0.6317i

0.3536 - 0.3536i

	111110
	62
	0.3117 

0.5000         
	-0.2204 + 0.2204i

0.3536 - 0.3536i
	-0.4903 - 0.4030i

– 0.5000i
	0.6317 - 0.0618i

-0.3536 - 0.3536i

	111111
	63
	0.3117 

0.3082         
	-0.2204 + 0.2204i

0.2254 - 0.2204i
	-0.4903 - 0.4030i

-0.4888 - 0.4076i
	0.6317 - 0.0618i

-0.6302 + 0.0588i


Table 676 – C(4,3,6)
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The indexes from 16 to 63 are not used in 6-bits downlink PMI feedback for Mt =3 codebook.

Table 676 – C(4,3,4)
	Binary Index
	m
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	11
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-0.5000          
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0.5000 
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	001100
	12
	0.5000          

0.5000          

0.5000          
	0.5000 

0.5000i

-0.5000 
	0.5000 

-0.5000 

0.5000 
	-0.5000 

0.5000i

0.5000 

	001101
	13
	0.5000          

0.5000          

0.5000          
	0.5000 

-0.5000 

- 0.5000i
	0.5000 

0.5000 

-0.5000 
	-0.5000 

0.5000 

- 0.5000i

	001110
	14
	0.5000          

0.5000          

0.5000          
	0.3536 + 0.3536i

-0.3536 + 0.3536i

0.3536 - 0.3536i
	0.5000i

- 0.5000i

- 0.5000i
	-0.3536 + 0.3536i

0.3536 + 0.3536i

-0.3536 - 0.3536i

	001111
	15
	0.5000          

0.5000          

0.5000          
	-0.3536 + 0.3536i

-0.3536 - 0.3536i

0.3536 - 0.3536i
	- 0.5000i

0.5000i

- 0.5000i
	0.3536 + 0.3536i

0.3536 - 0.3536i

-0.3536 - 0.3536i

	010000

~

111111
	16

~

63
	N/A



The indexes from 16 to 63 are not used in 6-bits downlink PMI feedback for Mt =3 codebook.

Table 677 – C(4,4,36)
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The indexes from 6 to 63 are not used in 6-bits downlink PMI feedback for Mt =4 codebook.

Table 677 – C(4,4,3)
	Binary
 index
	m
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	N/A


The indexes from 6 to 63 are not used in 6-bits downlink PMI feedback for Mt =4 codebook.

In terms of the chordal distance, the hierarchical structure of C(4,1,6) is depicted in Figure 1. In this hierarchical structure, it is shown that C(4,1,6) consists of 16 codeword clusters. Each codeword cluster has four codewords, of which one codeword is from Layer 1 and the three other codewords are from Layer 2. For any given Layer 2 codeword, its chordal distance to all other Layer 1 codewords of different clusters is always much larger than that distance to the Layer 1 codeword of its same cluster. 
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Figure 1: Chordal distance map of C(4,1,6)

As a potential benefit, this hierarchical structure can facilitate codeword searching. More specifically, codeword searching in C(4,1,6) can start from all Layer 1 codewords. Only when a Layer 1 codeword satisfies a certain criterion, associated Layer 2 codewords within the same cluster need to be searched. 

The binary indices of the codewords in cluster 
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Table 678 – Binary indices of the codewords in cluster 
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	Layer 1        

codeword
	Layer 2 codewords

	
	
	Codeword 1
	Codeword 2
	Codeword 3

	Binary index
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15.3.7.2.6.6.2.2.2 MU-MIMO base codebook

The base codebook for MU-MIMO is same as the rank 1 base codebook for SU-MIMO, defined in 0.
15.3.7.2.6.6.2.2.3 Base codebook for eight transmit antennas

15.3.7.2.6.6.2.3.1 SU-MIMO base codebook

The base codebook is constructed from two matrices V8(:,:,1) and V8(:,:,2), which are constructed as described below. 
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The two rank-8 matrices used for rank-2 to rank-8 transmission for SU-MIMO are
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(9)
The third base matrix, V8(:,:,3), is used for rank-1 transmission for MU-MIMO. The j-th column vector of the base matrix V8(:,:,3) is given by
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where the set θj, j=1,...,16, is given by
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The 4bits 8Tx base codebook is constructed from the three 8×8 base matrices and is specified in Table 2 and Table . Note that only the column indices of the corresponding base matrices are shown in Table 7 for brevity.

Table 2 – Rank 1 of SU MIMO 4bit 8Tx base codebook

	Codebook Matrix Index (CMI)
	Base Matrix
	C(8,1,4)

	1
	V8(:,:,3)

	V8(:,1,3)

	2
	
	V8(:,2,3)

	3
	
	V8(:,3,3)

	4
	
	V8(:,4,3)

	5
	
	V8(:,5,3)

	6
	
	V8(:,6,3)

	7
	
	V8(:,7,3)

	8
	
	V8(:,8,3)

	9
	
	V8(:,9,3)

	10
	
	V8(:,10,3)

	11
	
	V8(:,11,3)

	12
	
	V8(:,12,3)

	13
	
	V8(:,13,3)

	14
	
	V8(:,14,3)

	15
	
	V8(:,15,3)

	16
	
	V8(:,16,3)


The base codebooks of SU-MIMO with eight transmit antennas consist of rank-1 codebook C(8,1,4), rank-2 codebook C(8,2,4), rank-3 codebook C(8,3,4), rank-4 codebook C(8,4,4), rank-5 codebook C(8,5,4), rank-6 codebook C(8,6,4), rank-7 codebook C(8,7,4) and rank-8 codebook C(8,8,4). Table 679 and Table 680 are included to illustrate the rank-1,2,3,4,5,6,7,8 base codebooks.
Table 679 – C(8,1,4)

	Binary Index
	m
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	c1
	c2
	c3
	c4
	c5
	c6
	c7
	c8

	0000
	0
	0.3536
	-0.3051 - 0.1786i
	0.1732 + 0.3082i
	0.0062 - 0.3535i
	-0.1839 + 0.3020i
	0.3112 - 0.1677i
	-0.3533 - 0.0124i
	0.2987 + 0.1892i

	0001
	1
	0.3536
	-0.2514 - 0.2486i
	0.0041 + 0.3535i
	0.2456 - 0.2543i
	-0.3535 + 0.0082i
	0.2571 + 0.2427i
	-0.0123 - 0.3533i
	-0.2397 + 0.2599i

	0010
	2
	0.3536
	-0.1697 - 0.3102i
	-0.1907 + 0.2977i
	0.3527 + 0.0244i
	-0.1479 - 0.3211i
	-0.2107 + 0.2839i
	0.3502 + 0.0486i
	-0.1254 - 0.3306i

	0011
	3
	0.3536
	-0.0614 - 0.3482i
	-0.3322 + 0.1210i
	0.1768 + 0.3062i
	0.2708 - 0.2273i
	-0.2709 - 0.2272i
	-0.1767 + 0.3062i
	0.3323 + 0.1208i

	0100
	4
	0.3536
	0.0638 - 0.3478i
	-0.3306 - 0.1254i
	-0.1830 + 0.3025i
	0.2646 + 0.2345i
	0.2784 - 0.2180i
	-0.1642 - 0.3131i
	-0.3376 + 0.1050i

	0101
	5
	0.3536
	0.1881 - 0.2994i
	-0.1534 - 0.3185i
	-0.3513 - 0.0395i
	-0.2204 + 0.2764i
	0.1168 + 0.3337i
	0.3447 + 0.0786i
	0.2499 - 0.2501i

	0110
	6
	0.3536
	0.2892 - 0.2034i
	0.1196 - 0.3327i
	-0.0936 - 0.3409i
	-0.2727 - 0.2251i
	-0.3525 - 0.0272i
	-0.3040 + 0.1805i
	-0.1449 + 0.3225i

	0111
	7
	0.3536
	0.3461 - 0.0721i
	0.3241 - 0.1412i
	0.2885 - 0.2044i
	0.2407 - 0.2590i
	0.1828 - 0.3026i
	0.1172 - 0.3336i
	0.0467 - 0.3505i

	1000
	8
	0.3536
	0.3461 + 0.0721i
	0.3241 + 0.1412i
	0.2885 + 0.2044i
	0.2407 + 0.2590i
	0.1828 + 0.3026i
	0.1172 + 0.3336i
	0.0467 + 0.3505i

	1001
	9
	0.3536
	0.2892 + 0.2034i
	0.1196 + 0.3327i
	-0.0936 + 0.3409i
	-0.2727 + 0.2251i
	-0.3525 + 0.0272i
	-0.3040 - 0.1805i
	-0.1449 - 0.3225i

	1010
	10
	0.3536
	0.1881 + 0.2994i
	-0.1534 + 0.3185i
	-0.3513 + 0.0395i
	-0.2204 - 0.2764i
	0.1168 - 0.3337i
	0.3447 - 0.0786i
	0.2499 + 0.2501i

	1011
	11
	0.3536
	0.0638 + 0.3478i
	-0.3306 + 0.1254i
	-0.1830 - 0.3025i
	0.2646 - 0.2345i
	0.2784 + 0.2180i
	-0.1642 + 0.3131i
	-0.3376 - 0.1050i

	1100
	12
	0.3536
	-0.0614 + 0.3482i
	-0.3322 - 0.1210i
	0.1768 - 0.3062i
	0.2708 + 0.2273i
	-0.2709 + 0.2272i
	-0.1767 - 0.3062i
	0.3323 - 0.1208i

	1101
	13
	0.3536
	-0.1697 + 0.3102i
	-0.1907 - 0.2977i
	0.3527 - 0.0244i
	-0.1479 + 0.3211i
	-0.2107 - 0.2839i
	0.3502 - 0.0486i
	-0.1254 + 0.3306i

	1110
	14
	0.3536
	-0.2514 + 0.2486i
	0.0041 - 0.3535i
	0.2456 + 0.2543i
	-0.3535 - 0.0082i
	0.2571 - 0.2427i
	-0.0123 + 0.3533i
	-0.2397 - 0.2599i

	1111
	15
	0.3536
	-0.3051 + 0.1786i
	0.1732 - 0.3082i
	0.0062 + 0.3535i
	-0.1839 - 0.3020i
	0.3112 + 0.1677i
	-0.3533 + 0.0124i
	0.2987 - 0.1892i


The two rank-8 matrices used for rank-2 to rank-8 transmission for SU-MIMO are
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The 4bits 8Tx base codebook is constructed from the two 8×8 base matrices and is specified in 680. Note that only the column indices of the corresponding base matrices are shown in Table 680 for brevity.
Table 680 – Ranks 2 to 8 of SU MIMO 4bit 8Tx base codebook

	Codebook Matrix Index (CMI)
	Base Matrix
	C(8,2,4)
	C(8,3,4)
	C(8,4,4)
	C(8,5,4)
	C(8,6,4)
	C(8,7,4)
	C(8,8,4)

	0
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	1 5
	1 3 5
	1537
	12357
	123567
	1234567
	12345678

	1
	
	2 6
	2 4 6
	2648
	12468
	124568
	1234568
	n/a

	2
	
	3 7
	2 3 7
	3726
	23467
	234678
	1234678
	n/a

	3
	
	4 8
	1 4 8
	4815
	13458
	134578
	1234578
	n/a

	4
	
	5 3
	3 5 7
	5372
	23567
	234567
	2345678
	n/a

	5
	
	4 6
	4 6 8
	6481
	14568
	134568
	1345678
	n/a

	6
	
	2 7
	2 6 7
	7264
	24678
	124678
	1245678
	n/a

	7
	
	8 1
	1 5 8
	8153
	13578
	123578
	1235678
	n/a

	8
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	1 3
	1 2 3
	1234
	12345
	123456
	1234567
	12345678

	9
	
	2 4
	1 2 4
	1246
	12456
	124567
	1245678
	n/a

	10
	
	2 3
	2 3 4
	2437
	23478
	123478
	1234578
	n/a

	11
	
	1 4
	1 3 4
	1348
	13478
	134678
	1234678
	n/a

	12
	
	5 8
	5 7 8
	3578
	23578
	235678
	1235678
	n/a

	13
	
	6 7
	6 7 8
	4678
	14678
	145678
	1345678
	n/a

	14
	
	5 7
	5 7 6
	5678
	35678
	345678
	2345678
	n/a

	15
	
	6 8
	5 6 8
	1568
	13568
	123568
	1234568
	n/a


The indexes from 1 to 7 and 8 to 15 are not used in 4-bits downlink PMI feedback for Mt =8 codebook.

15.3.7.2.6.6.2.3.2 MU-MIMO base codebook

The base codebook for MU-MIMO is same as the rank 1 base codebook for SU-MIMO, defined in 0.
15.3.7.2.6.6.2.4 Codebook subset selection

In codebook-based precoding, the precoding matrix W(k) shall be derived from PMI within the base codebook or a subset thereof. Subset information such as BC_SI, SU_CT, or MU_CT [TBD] is transmitted in [TBD].

Base Codebook Subset Indication (BC_SI) field determines which element of rank-1 codebook element is restricted or recommended for PMI feedback in case of MIMO mode 2 and 4. If the i-th element of BC_SI is set to 0, then i -th element of rank-1 codebook, C(Nt, 1, NB, i), is restricted for PMI feedback. This field shall be ignored when Codebook Coordination Enable (CCE) is set to 0b0. CCE is transmitted in [Feedback_Allocation_IE]. 

15.3.7.2.6.6.2.4.1 OL MIMO subset

15.3.7.2.6.6.2.4.2 CL SU-MIMO subset

15.3.7.2.6.4.2.4.2.1. CL SU-MIMO subset for four transmit antennas
Codebook subset selection for four transmit antennas is specified in Table 681.
Table 681 – Subset selection of the base codebook for four transmit antennas

	Rank
	One
	Two
	Three
	Four

	Subset selection
	C(4,1,6,m)
m = 0 to15
	C(4,2,6,m)
m = 0 to15
	C(4,3,46,m)
m = 0 to15
	C(4,4,36,m)
m = 0 to 5


15.3.7.2.6.6.2.4.3 CL MU-MIMO subset

-------------------------------  Text End  ---------------------------------------------------

Remedy #2. Modify texts in section 15.3.10.3 to 15.3.10.3.2.2
-------------------------------  Text Start  --------------------------------------------------- 
15.3.10.3 Codebook for closed-loop transmit precoding

15.3.10.3.1 Base codebook for two transmit antennas

15.3.10.3.1.1 SU-MIMO base codebook

The base codebook of uplink 2 Tx is the same as the downlink 2 Tx base codebook (SU MIMO base codebook), defined in Error! Reference source not found..
15.3.10.3.1.2 MU-MIMO base codebook

The base codebook for UL collaborative spatial multiplexing MIMO is same as base codebook for SU-MIMO, defined in Error! Reference source not found.
15.3.10.3.2 Base codebook for four transmit antennas

15.3.10.3.2.1 SU-MIMO base codebook

The codebooks for UL MIMO with four transmit antenna MS are constructed using the methodology described in section Error! Reference source not found. for two transmit antenna case.

The parameters for the generation of codebooks for four transmit antenna Nt = 4 and number of streams Mt =1, 2, 3, 4 are listed in Table 3.
Table 3 – Generating parameters for four transmit antenna codebook 

	Nt
	Mt
	NB
	L
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	s in H(s)

	4
	1
	6
	6
	[18, 55, 22, 6]
	[1, 0, 0, 0]

	4
	2
	6
	6
	
	

	4
	3
	6
	6
	
	

	4
	4
	6
	6
	
	


The base codebooks of SU-MIMO with four transmit antennas consist of rank-1 codebook C(4,1,6), rank-2 codebook C(4,2,6), rank-3 codebook C(4,3,6) and rank-4 codebook C(4,4,6). Rank-1 codebook entry C(4,1,6,m) is the first column of C(4,4,6,m). Rank-2 codebook entry C(4,2,6,m) is the first two columns of C(4,4,6). Rank-3 codebook elements C(4,3,6,m) is the first three columns of C(4,4,6). Table y1 is included to illustrate the rank-4 base codebooks.
Table y1 – C(4,4,6)

	Binary Index
	m
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Cm

=

cccc



	
	
	c1
	c2
	c3
	c4

	000000
	0
	0.5000

0.5000i

-0.5000

- 0.5000i
	0.5000

-0.5000

0.5000

-0.5000
	0.5000

- 0.5000i

-0.5000 

0.5000i
	0.5000

0.5000

0.5000

0.5000

	000001
	1
	0.5000

0.2357 - 0.4410i

-0.4619 - 0.1913i

-0.4619 - 0.1913i
	0.5000

0.4410 + 0.2357i

0.4619 + 0.1913i

-0.1913 + 0.4619i
	0.5000

-0.2357 + 0.4410i

-0.4619 - 0.1913i

0.4619 + 0.1913i
	0.5000 

-0.4410 - 0.2357i

0.4619 + 0.1913i

0.1913 - 0.4619i

	000010
	2
	0.5000

-0.4157 + 0.2778i

-0.3536 - 0.3536i

-0.3536 + 0.3536i
	0.5000

-0.2778 - 0.4157i

0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

0.4157 - 0.2778i

-0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

0.2778 + 0.4157i

0.3536 + 0.3536i

-0.3536 - 0.3536i

	000011
	3
	0.5000

 0.4976 - 0.0490i

-0.1913 - 0.4619i

 0.1913 + 0.4619i
	0.5000

0.0490 + 0.4976i

0.1913 + 0.4619i

0.4619 - 0.1913i
	0.5000

-0.4976 + 0.0490i

-0.1913 - 0.4619i

-0.1913 - 0.4619i
	0.5000 

-0.0490 - 0.4976i

0.1913 + 0.4619i

-0.4619 + 0.1913i

	000100
	4
	0.5000

-0.4619 - 0.1913i

- 0.5000i

0.5000
	0.5000

0.1913 - 0.4619i

0.5000i

- 0.5000i
	0.5000

0.4619 + 0.1913i

- 0.5000i

-0.5000
	0.5000

-0.1913 + 0.4619i

0.5000i

0.5000i

	000101
	5
	0.5000

0.3172 + 0.3865i

0.1913 - 0.4619i

0.1913 - 0.4619i
	0.5000

-0.3865 + 0.3172i

-0.1913 + 0.4619i

-0.4619 - 0.1913i
	0.5000

-0.3172 - 0.3865i
0.1913 - 0.4619i

-0.1913 + 0.4619i
	0.5000

0.3865 - 0.3172i

-0.1913 + 0.4619i

0.4619 + 0.1913i

	000110
	6
	0.5000

-0.0975 - 0.4904i

0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

0.4904 - 0.0975i

-0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

0.0975 + 0.4904i

0.3536 - 0.3536i

0.3536 + 0.3536i
	0.5000

-0.4904 + 0.0975i

-0.3536 + 0.3536i

0.3536 - 0.3536i

	000111
	7
	0.5000

-0.1451 + 0.4785i

0.4619 - 0.1913i

-0.4619 + 0.1913i
	0.5000

-0.4785 - 0.1451i

-0.4619 + 0.1913i

0.1913 + 0.4619i
	0.5000

0.1451 - 0.4785i

0.4619 - 0.1913i

0.4619 - 0.1913i
	0.5000

0.4785 + 0.1451i

-0.4619 + 0.1913i

-0.1913 - 0.4619i

	001000
	8
	0.5000

0.3536 - 0.3536i

0.5000

0.5000i
	0.5000

0.3536 + 0.3536i

-0.5000

0.5000
	0.5000
-0.3536 + 0.3536i

0.5000

- 0.5000i
	0.5000

-0.3536 - 0.3536i

-0.5000 

-0.5000 

	001001
	9
	0.5000

-0.4785 + 0.1451i

0.4619 + 0.1913i

0.4619 + 0.1913i
	0.5000

-0.1451 - 0.4785i

-0.4619 - 0.1913i

0.1913 - 0.4619i
	0.5000

0.4785 - 0.1451i

0.4619 + 0.1913i

-0.4619 - 0.1913i
	0.5000

0.1451 + 0.4785i

-0.4619 - 0.1913i

-0.1913 + 0.4619i

	001010
	10
	0.5000

0.4904 + 0.0975i

0.3536 + 0.3536i

0.3536 - 0.3536i
	0.5000

-0.0975 + 0.4904i

-0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

-0.4904 - 0.0975i

0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

0.0975 - 0.4904i

-0.3536 - 0.3536i

0.3536 + 0.3536i

	001011
	11
	0.5000

-0.3865 - 0.3172i

0.1913 + 0.4619i

-0.1913 - 0.4619i
	0.5000

0.3172 - 0.3865i

-0.1913 - 0.4619i

-0.4619 + 0.1913i
	0.5000

0.3865 + 0.3172i

0.1913 + 0.4619i

0.1913 + 0.4619i
	0.5000

-0.3172 + 0.3865i

-0.1913 - 0.4619i

0.4619 - 0.1913i

	001100
	12
	0.5000

0.1913 + 0.4619i

0.5000i

-0.5000
	0.5000

-0.4619 + 0.1913i

- 0.5000i

0.5000i
	0.5000

-0.1913 - 0.4619i

0.5000i

0.5000
	0.5000

0.4619 - 0.1913i

- 0.5000i

- 0.5000i

	001101
	13
	0.5000

0.0490 - 0.4976i

-0.1913 + 0.4619i

-0.1913 + 0.4619i
	0.5000

0.4976 + 0.0490i

0.1913 - 0.4619i

0.4619 + 0.1913i
	0.5000

-0.0490 + 0.4976i

-0.1913 + 0.4619i

0.1913 - 0.4619i
	0.5000

-0.4976 - 0.0490i

0.1913 - 0.4619i

-0.4619 - 0.1913i

	001110
	14
	0.5000

-0.2778 + 0.4157i

-0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

-0.4157 - 0.2778i

0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

0.2778 - 0.4157i

-0.3536 + 0.3536i

-0.3536 - 0.3536i
	0.5000
0.4157 + 0.2778i

0.3536 - 0.3536i

-0.3536 + 0.3536i

	001111
	15
	0.5000

0.4410 - 0.2357i

-0.4619 + 0.1913i

0.4619 - 0.1913i
	0.5000

0.2357 + 0.4410i

0.4619 - 0.1913i

-0.1913 - 0.4619i
	0.5000

-0.4410 + 0.2357i

-0.4619 + 0.1913i

-0.4619 + 0.1913i
	0.5000

-0.2357 - 0.4410i

0.4619 - 0.1913i

0.1913 + 0.4619i

	010000
	16
	0.5000

-0.5000

-0.5000

- 0.5000i
	0.5000

- 0.5000i

0.5000

-0.5000
	0.5000

0.5000
-0.5000

0.5000i
	0.5000

0.5000i

0.5000

0.5000

	010001
	17
	0.5000

0.4410 + 0.2357i

-0.4619 - 0.1913i

-0.4619 - 0.1913i
	0.5000

-0.2357 + 0.4410i

0.4619 + 0.1913i

-0.1913 + 0.4619i
	0.5000

-0.4410 - 0.2357i

-0.4619 - 0.1913i

0.4619 + 0.1913i
	0.5000

0.2357 - 0.4410i

0.4619 + 0.1913i

0.1913 - 0.4619i

	010010
	18
	0.5000

-0.2778 - 0.4157i

-0.3536 - 0.3536i

-0.3536 + 0.3536i
	0.5000

0.4157 - 0.2778i

0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

0.2778 + 0.4157i

-0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

-0.4157 + 0.2778i

0.3536 + 0.3536i

-0.3536 - 0.3536i

	010011
	19
	0.5000

0.0490 + 0.4976i

-0.1913 - 0.4619i

0.1913 + 0.4619i
	0.5000

-0.4976 + 0.0490i

0.1913 + 0.4619i

0.4619 - 0.1913i
	0.5000

-0.0490 - 0.4976i

-0.1913 - 0.4619i

-0.1913 - 0.4619i
	0.5000

0.4976 - 0.0490i

0.1913 + 0.4619i

-0.4619 + 0.1913i

	010100
	20
	0.5000

0.1913 - 0.4619i

- 0.5000i

0.5000
	0.5000

0.4619 + 0.1913i

0.5000i

- 0.5000i
	0.5000

-0.1913 + 0.4619i

- 0.5000i

-0.5000
	0.5000

-0.4619 - 0.1913i

0.5000i

0.5000i

	010101
	21
	0.5000

-0.3865 + 0.3172i

0.1913 - 0.4619i

0.1913 - 0.4619i
	0.5000

-0.3172 - 0.3865i

-0.1913 + 0.4619i

-0.4619 - 0.1913i
	0.5000

0.3865 - 0.3172i

0.1913 - 0.4619i

-0.1913 + 0.4619i
	0.5000

0.3172 + 0.3865i

-0.1913 + 0.4619i

0.4619 + 0.1913i

	010110
	22
	0.5000

0.4904 - 0.0975i

0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

0.0975 + 0.4904i

-0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

-0.4904 + 0.0975i

0.3536 - 0.3536i

0.3536 + 0.3536i
	0.5000

-0.0975 - 0.4904i

-0.3536 + 0.3536i

0.3536 - 0.3536i

	010111
	23
	0.5000

-0.4785 - 0.1451i

0.4619 - 0.1913i

-0.4619 + 0.1913i
	0.5000

0.1451 - 0.4785i

-0.4619 + 0.1913i

0.1913 + 0.4619i
	0.5000

0.4785 + 0.1451i

0.4619 - 0.1913i

0.4619 - 0.1913i
	0.5000

-0.1451 + 0.4785i

-0.4619 + 0.1913i

-0.1913 - 0.4619i

	011000
	24
	0.5000

0.3536 + 0.3536i

0.5000
0.5000i
	0.5000

-0.3536 + 0.3536i

-0.5000

0.5000
	0.5000

-0.3536 - 0.3536i

0.5000

-0.5000i
	0.5000

0.3536 - 0.3536i

-0.5000

-0.5000

	011001
	25
	0.5000

-0.1451 - 0.4785i

0.4619 + 0.1913i

0.4619 + 0.1913i
	0.5000

0.4785 - 0.1451i

-0.4619 - 0.1913i

0.1913 - 0.4619i
	0.5000

0.1451 + 0.4785i

0.4619 + 0.1913i

-0.4619 - 0.1913i
	0.5000

-0.4785 + 0.1451i

-0.4619 - 0.1913i

-0.1913 + 0.4619i

	011010
	26
	0.5000

-0.0975 + 0.4904i

0.3536 + 0.3536i

0.3536 - 0.3536i
	0.5000

-0.4904 - 0.0975i

-0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

0.0975 - 0.4904i

0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

0.4904 + 0.0975i

-0.3536 - 0.3536i

0.3536 + 0.3536i

	011011
	27
	0.5000

0.3172 - 0.3865i

0.1913 + 0.4619i

-0.1913 - 0.4619i
	0.5000

0.3865 + 0.3172i

-0.1913 - 0.4619i

-0.4619 + 0.1913i
	0.5000

-0.3172 + 0.3865i

0.1913 + 0.4619i

0.1913 + 0.4619i
	0.5000

-0.3865 - 0.3172i

-0.1913 - 0.4619i

0.4619 - 0.1913i

	011100
	28
	0.5000

-0.4619 + 0.1913i

0.5000i

-0.5000
	0.5000

-0.1913 - 0.4619i

- 0.5000i

0.5000i
	0.5000

0.4619 - 0.1913i

0.5000i

0.5000
	0.5000

0.1913 + 0.4619i

-0.5000i

-0.5000i

	011101
	29
	0.5000

0.4976 + 0.0490i

-0.1913 + 0.4619i

-0.1913 + 0.4619i
	0.5000

-0.0490 + 0.4976i

0.1913 - 0.4619i

0.4619 + 0.1913i
	0.5000

-0.4976 - 0.0490i

-0.1913 + 0.4619i

0.1913 - 0.4619i
	0.5000

0.0490 - 0.4976i

0.1913 - 0.4619i

-0.4619 - 0.1913i

	011110
	30
	0.5000

-0.4157 - 0.2778i

-0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

0.2778 - 0.4157i

0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

0.4157 + 0.2778i

-0.3536 + 0.3536i

-0.3536 - 0.3536i
	0.5000

-0.2778 + 0.4157i

0.3536 - 0.3536i

-0.3536 + 0.3536i

	011111
	31
	0.5000

0.2357 + 0.4410i

-0.4619 + 0.1913i

0.4619 - 0.1913i
	0.5000

-0.4410 + 0.2357i

0.4619 - 0.1913i

-0.1913 - 0.4619i
	0.5000

-0.2357 - 0.4410i

-0.4619 + 0.1913i

-0.4619 + 0.1913i
	0.5000

0.4410 - 0.2357i

0.4619 - 0.1913i

0.1913 + 0.4619i

	100000
	32
	0.5000

- 0.5000i

-0.5000

- 0.5000i
	0.5000

0.5000

0.5000

-0.5000
	0.5000

0.5000i

-0.5000

0.5000i
	0.5000

-0.5000

0.5000

0.5000

	100001
	33
	0.5000

-0.2357 + 0.4410i

-0.4619 - 0.1913i

-0.4619 - 0.1913i
	0.5000

-0.4410 - 0.2357i

0.4619 + 0.1913i

-0.1913 + 0.4619i
	0.5000

0.2357 - 0.4410i

-0.4619 - 0.1913i

0.4619 + 0.1913i
	0.5000

0.4410 + 0.2357i

0.4619 + 0.1913i

0.1913 - 0.4619i

	100010
	34
	0.5000

0.4157 - 0.2778i

-0.3536 - 0.3536i

-0.3536 + 0.3536i
	0.5000

0.2778 + 0.4157i

0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

-0.4157 + 0.2778i

-0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

-0.2778 - 0.4157i

0.3536 + 0.3536i

-0.3536 - 0.3536i

	100011
	35
	0.5000

-0.4976 + 0.0490i

-0.1913 - 0.4619i

0.1913 + 0.4619i
	0.5000

-0.0490 - 0.4976i

0.1913 + 0.4619i

0.4619 - 0.1913i
	0.5000

0.4976 - 0.0490i

-0.1913 - 0.4619i

-0.1913 - 0.4619i
	0.5000

0.0490 + 0.4976i

0.1913 + 0.4619i

-0.4619 + 0.1913i

	100100
	36
	0.5000

0.4619 + 0.1913i

- 0.5000i

0.5000
	0.5000

-0.1913 + 0.4619i

0.5000i

- 0.5000i
	0.5000

-0.4619 - 0.1913i

-0.5000i

-0.5000
	0.5000

0.1913 - 0.4619i

0.5000i

0.5000i

	100101
	37
	0.5000

-0.3172 - 0.3865i

0.1913 - 0.4619i

0.1913 - 0.4619i
	0.5000

0.3865 - 0.3172i

-0.1913 + 0.4619i

-0.4619 - 0.1913i
	0.5000
0.3172 + 0.3865i

0.1913 - 0.4619i

-0.1913 + 0.4619i
	0.5000

-0.3865 + 0.3172i

-0.1913 + 0.4619i

0.4619 + 0.1913i

	100110
	38
	0.5000

0.0975 + 0.4904i

0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

-0.4904 + 0.0975i

-0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

-0.0975 - 0.4904i

0.3536 - 0.3536i

0.3536 + 0.3536i
	0.5000

0.4904 - 0.0975i

-0.3536 + 0.3536i

0.3536 - 0.3536i

	100111
	39
	0.5000

0.1451 - 0.4785i

0.4619 - 0.1913i

-0.4619 + 0.1913i
	0.5000

0.4785 + 0.1451i

-0.4619 + 0.1913i

0.1913 + 0.4619i
	0.5000

-0.1451 + 0.4785i

0.4619 - 0.1913i

0.4619 - 0.1913i
	0.5000

-0.4785 - 0.1451i

-0.4619 + 0.1913i

-0.1913 - 0.4619i

	101000
	40
	0.5000

-0.3536 + 0.3536i

0.5000

0.5000i
	0.5000

-0.3536 - 0.3536i

-0.5000

0.5000
	0.5000

0.3536 - 0.3536i

0.5000

-0.5000i
	0.5000

0.3536 + 0.3536i

-0.5000

-0.5000

	101001
	41
	0.5000

0.4785 - 0.1451i

0.4619 + 0.1913i

0.4619 + 0.1913i
	0.5000

0.1451 + 0.4785i

-0.4619 - 0.1913i

0.1913 - 0.4619i
	0.5000

-0.4785 + 0.1451i

0.4619 + 0.1913i

-0.4619 - 0.1913i
	0.5000

-0.1451 - 0.4785i

-0.4619 - 0.1913i

-0.1913 + 0.4619i

	101010
	42
	0.5000

-0.4904 - 0.0975i

0.3536 + 0.3536i

0.3536 - 0.3536i
	0.5000

0.0975 - 0.4904i

-0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

0.4904 + 0.0975i

0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

-0.0975 + 0.4904i

-0.3536 - 0.3536i

0.3536 + 0.3536i

	101011
	43
	0.5000

0.3865 + 0.3172i

0.1913 + 0.4619i

-0.1913 - 0.4619i
	0.5000

-0.3172 + 0.3865i

-0.1913 - 0.4619i

-0.4619 + 0.1913i
	0.5000

-0.3865 - 0.3172i

0.1913 + 0.4619i

0.1913 + 0.4619i
	0.5000

0.3172 - 0.3865i

-0.1913 - 0.4619i

0.4619 - 0.1913i

	101100
	44
	0.5000

-0.1913 - 0.4619i

0.5000i

-0.5000
	0.5000

0.4619 - 0.1913i

- 0.5000i

0.5000i
	0.5000

0.1913 + 0.4619i

0.5000i

0.5000
	0.5000

-0.4619 + 0.1913i

-0.5000i

-0.5000i

	101101
	45
	0.5000

-0.0490 + 0.4976i

-0.1913 + 0.4619i

-0.1913 + 0.4619i
	0.5000

-0.4976 - 0.0490i

0.1913 - 0.4619i

0.4619 + 0.1913i
	0.5000

0.0490 - 0.4976i

-0.1913 + 0.4619i

0.1913 - 0.4619i
	0.5000

0.4976 + 0.0490i

0.1913 - 0.4619i

-0.4619 - 0.1913i

	101110
	46
	0.5000

0.2778 - 0.4157i

-0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

0.4157 + 0.2778i

0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

-0.2778 + 0.4157i

-0.3536 + 0.3536i

-0.3536 - 0.3536i
	0.5000

-0.4157 - 0.2778i

0.3536 - 0.3536i

-0.3536 + 0.3536i

	101111
	47
	0.5000

-0.4410 + 0.2357i

-0.4619 + 0.1913i

0.4619 - 0.1913i
	0.5000

-0.2357 - 0.4410i

0.4619 - 0.1913i

-0.1913 - 0.4619i
	0.5000

0.4410 - 0.2357i

-0.4619 + 0.1913i

-0.4619 + 0.1913i
	0.5000

0.2357 + 0.4410i

0.4619 - 0.1913i

0.1913 + 0.4619i

	110000
	48
	0.5000

0.5000

-0.5000

-0.5000i
	0.5000

0.5000i

0.5000

-0.5000
	0.5000

-0.5000

-0.5000

0.5000i
	0.5000

-0.5000i

0.5000

0.5000

	110001
	49
	0.5000

-0.4410 - 0.2357i

-0.4619 - 0.1913i

-0.4619 - 0.1913i
	0.5000 

0.2357 - 0.4410i

0.4619 + 0.1913i

-0.1913 + 0.4619i
	0.5000

0.4410 + 0.2357i

-0.4619 - 0.1913i

0.4619 + 0.1913i
	0.5000

-0.2357 + 0.4410i

0.4619 + 0.1913i

0.1913 - 0.4619i

	110010
	50
	0.5000

0.2778 + 0.4157i

-0.3536 - 0.3536i

-0.3536 + 0.3536i
	0.5000

-0.4157 + 0.2778i

0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

-0.2778 - 0.4157i

-0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

0.4157 - 0.2778i

0.3536 + 0.3536i

-0.3536 - 0.3536i

	110011
	51
	0.5000

-0.0490 - 0.4976i

-0.1913 - 0.4619i

0.1913 + 0.4619i
	0.5000

0.4976 - 0.0490i

0.1913 + 0.4619i

0.4619 - 0.1913i
	0.5000

0.0490 + 0.4976i

-0.1913 - 0.4619i

-0.1913 - 0.4619i
	0.5000

-0.4976 + 0.0490i

0.1913 + 0.4619i

-0.4619 + 0.1913i

	110100
	52
	0.5000

-0.1913 + 0.4619i

- 0.5000i

0.5000
	0.5000

-0.4619 - 0.1913i

0.5000i

- 0.5000i
	0.5000

0.1913 - 0.4619i

-0.5000i

-0.5000
	0.5000

0.4619 + 0.1913i

0.5000i

0.5000i

	110101
	53
	0.5000

0.3865 - 0.3172i

0.1913 - 0.4619i

0.1913 - 0.4619i
	0.5000

0.3172 + 0.3865i

-0.1913 + 0.4619i

-0.4619 - 0.1913i
	0.5000

-0.3865 + 0.3172i

0.1913 - 0.4619i

-0.1913 + 0.4619i
	0.5000

-0.3172 - 0.3865i

-0.1913 + 0.4619i

0.4619 + 0.1913i

	110110
	54
	0.5000

-0.4904 + 0.0975i

0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

-0.0975 - 0.4904i

-0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

0.4904 - 0.0975i

0.3536 - 0.3536i

0.3536 + 0.3536i
	0.5000

0.0975 + 0.4904i

-0.3536 + 0.3536i

0.3536 - 0.3536i

	110111
	55
	0.5000

0.4785 + 0.1451i

0.4619 - 0.1913i

-0.4619 + 0.1913i
	0.5000

-0.1451 + 0.4785i

-0.4619 + 0.1913i

0.1913 + 0.4619i
	0.5000

-0.4785 - 0.1451i

0.4619 - 0.1913i

0.4619 - 0.1913i
	0.5000

0.1451 - 0.4785i

-0.4619 + 0.1913i

-0.1913 - 0.4619i

	111000
	56
	0.5000

-0.3536 - 0.3536i

0.5000

0.5000i
	0.5000

0.3536 - 0.3536i

-0.5000

0.5000
	0.5000

0.3536 + 0.3536i

0.5000

-0.5000i
	0.5000

-0.3536 + 0.3536i

-0.5000

-0.5000

	111001
	57
	0.5000

0.1451 + 0.4785i

0.4619 + 0.1913i

0.4619 + 0.1913i
	0.5000

-0.4785 + 0.1451i

-0.4619 - 0.1913i

0.1913 - 0.4619i
	0.5000

-0.1451 - 0.4785i

0.4619 + 0.1913i

-0.4619 - 0.1913i
	0.5000

0.4785 - 0.1451i

-0.4619 - 0.1913i

-0.1913 + 0.4619i

	111010
	58
	0.5000

0.0975 - 0.4904i

0.3536 + 0.3536i

0.3536 - 0.3536i
	0.5000

0.4904 + 0.0975i

-0.3536 - 0.3536i

-0.3536 - 0.3536i
	0.5000

-0.0975 + 0.4904i

0.3536 + 0.3536i

-0.3536 + 0.3536i
	0.5000

-0.4904 - 0.0975i

-0.3536 - 0.3536i

0.3536 + 0.3536i

	111011
	59
	0.5000

-0.3172 + 0.3865i

0.1913 + 0.4619i

-0.1913 - 0.4619i
	0.5000

-0.3865 - 0.3172i

-0.1913 - 0.4619i

-0.4619 + 0.1913i
	0.5000

0.3172 - 0.3865i

0.1913 + 0.4619i

0.1913 + 0.4619i
	0.5000

0.3865 + 0.3172i

-0.1913 - 0.4619i

0.4619 - 0.1913i

	111100
	60
	0.5000

0.4619 - 0.1913i

0.5000i

-0.5000
	0.5000

0.1913 + 0.4619i

- 0.5000i

0.5000i
	0.5000

-0.4619 + 0.1913i

0.5000i

0.5000
	0.5000

-0.1913 - 0.4619i

-0.5000i

- 0.5000i

	111101
	61
	0.5000

-0.4976 - 0.0490i

-0.1913 + 0.4619i

-0.1913 + 0.4619i
	0.5000

0.0490 - 0.4976i

0.1913 - 0.4619i

0.4619 + 0.1913i
	0.5000

0.4976 + 0.0490i

-0.1913 + 0.4619i

0.1913 - 0.4619i
	0.5000

-0.0490 + 0.4976i

0.1913 - 0.4619i

-0.4619 - 0.1913i

	111110
	62
	0.5000

0.4157 + 0.2778i

-0.3536 + 0.3536i

0.3536 + 0.3536i
	0.5000

-0.2778 + 0.4157i

0.3536 - 0.3536i

0.3536 - 0.3536i
	0.5000

-0.4157 - 0.2778i

-0.3536 + 0.3536i

-0.3536 - 0.3536i
	0.5000

0.2778 - 0.4157i

0.3536 - 0.3536i

-0.3536 + 0.3536i

	111111
	63
	0.5000

-0.2357 - 0.4410i

-0.4619 + 0.1913i

0.4619 - 0.1913i
	0.5000

0.4410 - 0.2357i

0.4619 - 0.1913i

-0.1913 - 0.4619i
	0.5000

0.2357 + 0.4410i

-0.4619 + 0.1913i

-0.4619 + 0.1913i
	0.5000

-0.4410 + 0.2357i

0.4619 - 0.1913i

0.1913 + 0.4619i


15.3.10.3.2.2 MU-MIMO base codebook

The base codebook for UL collaborative spatial multiplexing MIMO is same as the base codebook for UL SU-MIMO, defined in 15.3.10.3.1.1.1.2.1. 
-------------------------------  Text End  ---------------------------------------------------[image: image63.png]
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_1297578496.unknown

_1302335973.unknown

_1302606382.unknown

_1302972283.unknown

_1302972309.unknown

_1302972324.unknown

_1302606416.unknown

_1302972244.unknown

_1302606410.unknown

_1302606258.unknown

_1302606282.unknown

_1302606374.unknown

_1302606267.unknown

_1302445293.unknown

_1302445413.unknown

_1302606250.unknown

_1302445376.unknown

_1302443106.unknown

_1302444910.unknown

_1302362515.unknown

_1297603509.unknown

_1297886534.unknown

_1298341624.unknown

_1302333074.unknown

_1297886599.unknown

_1297886613.unknown

_1297886541.unknown

_1297884744.unknown

_1297886419.unknown

_1297886483.unknown

_1297886502.unknown

_1297885929.unknown

_1297886098.unknown

_1297884530.unknown

_1297578503.unknown

_1297603491.unknown

_1297582736.unknown

_1297578499.unknown

_1297239737.unknown

_1297577957.unknown

_1297577966.unknown

_1297578492.unknown

_1297578445.unknown

_1297577962.unknown

_1297240030.unknown

_1297287614.unknown

_1297294318.unknown

_1297240941.unknown

_1297239767.unknown

_1290269150.unknown

_1290351493.unknown

_1297150220.unknown

_1297239071.unknown

_1297150219.unknown

_1290351483.unknown

_1290269138.unknown

_1290269144.unknown

_1290268867.unknown

_1290269129.unknown

_1290268849.unknown

_1277812911.unknown

