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1. Introduction

A lot of contributions show that closed-loop MIMO using precoding matrix or vector is one of the promising techniques in low mobility. In this paper, we present the codebook based precoding scheme for 2 tx antenna system and its indexing to make an easy selection in UE side.
2. Codebook for 2 tx antenna system
2.1 Rank 1

[1] and [2] provisioned the codebook for 2 tx -rank 1 and -rank 2, and simulation results showing that trade-off between the codebook size and performance and precoding group size and performance. These two codebooks for 2 tx -rank 1 have a common structure as follows:
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The above structure assign 1 feedback bit for indicating power ratio between first tx antenna and second tx antenna while remaining feedback bits for relative phase rotation of the second tx antenna. As shown in [2], 3 feedback bits equivalent to codebook of size 8 are the most proper from a view of performance and feedback overhead. 
The selection of precoding vector within codebook can be simplified without full searching over entire codebook elements. Let the precoding vector 
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=1, 2 means channel vector from kth tx antenna. Then, the extant selection process of precoding vector within codebook becomes
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This selection process is simplified after some manipulations as follows
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Since 
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 can be maximized separately. The former term can be optimized in a manner that more power to the tx antenna of larger magnitude and the latter term can be optimized in a manner that  
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. We can re-organize the codebook of size 8 for 2 tx -rank 1 and its corresponding feedback codeword as following:
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The codebook can be expressed in a closed form. 
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The codebook of size 2 and 4 can be organized with 
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2.2 Rank 2
For precoding of rank 2 with the codebook including unitary matrices, the codebook of size 4 can be constructed from the codebook of rank 1 of size 8. 
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This codebook consists of the unitary matrices and the indices of two column of each matrix have bit-wise XORed with 0x111 each other. 
The codebook of size 2 is configured from the codebook of rank 1 of size 4.
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This codebook consists of the unitary matrices and the indices of two column of each matrix have bit-wise XORed with 0x11 each other.
3. Conclusions

The codebook for 2tx antenna system can be configured using two information such as power allocation ratio between 1st and 2nd tx antennas and relative phase rotation of 2nd tx antenna. In this paper, we assign 0~1bit among feedback bits for power allocation ratio and 1~2bit for phase rotation. With this configuration, the codebook can be organized as proposed in this paper for less computation in precoding vector selection process of UE side. 
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