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1 Introduction
We provide in this contribution the double codebook structure of the 4 TX codebook which was earlier provided in R1-130817 as a Matlab MAT-file.  
2 Codebook proposal
Here follows our codebook proposal in terms of W1 and W2 matrices. Note that the resulting product codebook W=W1W2 should also be normalized but this has been omitted here (as it anyway depends on simulator implementation. Also, it is assumed that antenna (i.e. matrix row) 1 and 2 corresponds to one co-polarized antenna group with spatially separated antenna elements and 3,4 is the other co-polarized antenna group. 
First, define this complex number
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2.1 Rank 1

For rank 1 there are eight W1 matrices and 4 W2 matrices, in total 32 possible W matrices. W1 provides beam forming in the spatial domain and W2 the co-phasing of the polarizations. 

[image: image2.wmf]7

,..,

0

,

1

0

0

0

0

1

)

1

(

=

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

=

n

q

q

W

n

n

n

  
and

[image: image3.wmf]3

,..,

0

,

1

2

)

2

(

=

ú

û

ù

ê

ë

é

=

n

q

W

n

n


2.2 Rank 2
For rank 2, the 
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matrices are divided into two groups corresponding to different beam structures, each with its own associated set of 
[image: image5.wmf])
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matrices. The first group has orthogonal beam structure and the second group near parallel beam structure. These designs correspond to low and high correlation channels respectively. The reports from the first group may also be utilized for MU-MIMO.  There are 8 possible W1 matrices and for each of them, 4 possible W2 matrices. In total 32 possible W matrices. 
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are associated and
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are associated.

2.3 Rank 3

There are eight W1 matrices and four W2 matrices, in total 32 possible W matrices:
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2.4 Rank 4

For rank 4, there are four possible W1 and four possible W2, so in total 16 possible W matrices. 
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