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1 Introduction

In R8,MIMO codebook is mainly designed to optimize uniform linear array (ULA) antenna configuration, while in R10, It is pointed out that dual polarized antennas are likely to be the primary way to implement multiple antennas in [1].We find the signals between the dual polarized direction antenna keeps a non-correlation but not independent relationship. In this contribution, we prove that the received signal in the dual polarized direction is not independent in the poor scatter scenario, and we carry on an investigation in the channel model and eigenvector model. We further consider some codewords design according to the model of eigenvector model in some typical scenario.
For the rich scatter scenario, further study need to be made because is is very hard to get a closed expression in this case.

2 Dual Polarized Channel
A cross-polarized model is therefore also included in [1], and it can be expressed by (1). In [2],there is a same channel model with different form.
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In the attachment, we present some detailed analyze, in the poor scatter scenario, we mainly consider single LOS Ray channel,
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rank1 channel can be modeling as                         
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 rank2 channel can be modeling as
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 is a 4-dimensional row vector, which is highly correlated to the space between antennas. Similar to ULA of 4 antennas, significant beam would be created if N antennas in the same polarized direction were highly correlated, e.g. 
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3 Eigenvector Model
We also further proved the model of eigenvector in the attachment based on the channel model,for 
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rank1 channel, the eigenvector can be expressed as
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Where
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For rank2,the eigenvector has the following model
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Where 
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 are real number,more details of 
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can be found in attachment.
4 Typical scenario
4.1 Rank1
·  “+
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, the eigenvector is
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The phase of
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In general, we could express X1 and X2 as it vary with the polarize slant 
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,figure 1 shows X1 and X2 vary with the polarize slant 
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Figure1
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If 
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We find that 
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figure 2 shows X1 and X2 vary with random phase 
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(denoted fi in figure2) when the polarized pattern is “+
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Figure 2

Based on the analyze above,we could get the distribution of parameter included in eigenvector model. more details can be found in the attachment
4.2 Rank2

We can find that 
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 are not i.i.d,further we can prove that 
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Through the analyze above, we come to the conclusion that the eigenvector of Rank2 could be constructed as a block diagonal matrix.
5 The form of Codeword
5.1 Rank1 codewords
1. “+
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”  Dual Polarized antennas in transmitter

If UE is mobile terminal, and the polarized slant is about
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,whether the phase information is essential needs further study taking overhead into account while X1=X2=1 for the amplitude is a reasonable choice.Considering the phase variety, the codewords is expressed as :
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If UE is notebook or palmtop, and the polarized slant is about
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If UE is mobile terminal, and the polarized slant is about
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, the phase information is not necessary, and X1=X2=1 for the amplitude is a reasonable choice
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For each u,the codeword is expressed as :
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If UE is notebook or palmtop, and the polarized slant is about
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5.2 Rank2 codewords
For the eigenvector is a block diagonal matrix, the codeword should has a similar construction as:
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6 Conclusions
In this contribution, we analyze dual polarized channel of single LOS Ray, present and prove the model of the channel and its eigenvector,we suggest that the codebook design of Rank1 and Rank2 should consider the model of eigenvector in some typical scenario and the codeword in part5
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