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1. Introduction

It has been agreed that downlink spatial multiplexing of up to eight layers is supported by LTE-A. The baseline for feedback in support of downlink single-cell single-user spatial multiplexing is codebook-based precoding feedback [1]. 8Tx codebook has to be specified in order to facilitate precoding-based SU/MU transmission.
In [2], we propose an effective dual-codebook feedback framework named as EGOB (enhanced grid of beam) structure. By qualitative comparisons with other proposals, the proposed structure is proved to be reasonable and flexible.
In this contribution, we present the detailed dual-codebook design for 8Tx DL MIMO under the proposed EGOB feedback framework.
2. Enhanced grid of beam (EGOB) structure
Closely spaced DP (dual-polarized) antenna array can be considered as two groups of ULA (uniform linear array). Each ULA generates high correlated channels, while the channels between these two groups are of low correlation. Furthermore, principal channel direction is rather stable over both time and frequency domains, and other properties of spatial channels are relatively changeful. 
From this viewpoint, it is better to describe the principal channel direction by W1 to give a general picture of spatial channel, while providing refined information of channel properties via W2, such as the channel properties between two ULA groups, and the difference between the overall precoder and W1. The combination of W1 and W2 characterizes the spatial channel with high accuracy. Furthermore, since principal channel direction is stable, W1 can be reported with coarse frequency and/or time granularity to reduce the feedback overhead. This structure is also suitable for ULA with careful design of the two codebooks.
According to EGOB scheme, the overall precoder of rank r is suggested to be constituted as
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where

· The overall precoder W is an NT × r unitary precoding matrix

· W1 targeting wideband/long-term channel properties is a square diagonal NT × NT matrix

· W2 targeting frequency-selective/short-term time channel properties is a tall NT x r unitary matrix

· 
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, and v is an NT/2 × 1 DFT vector corresponding to the channel direction
· 
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, and M is an NT × r unitary matrix, which contains the refined information of channel properties, such as the channel properties between two ULA groups, and the differential between the overall precoder with W1
3. Dual codebooks for 8Tx
The detailed dual-codebook design for 8Tx DL MIMO will be introduced based on the following regulations:

· v belongs to codebook CB_1, which is the same concept with base-codebook in [3]

· M belongs to codebook CB_2, which is the same concept with transform-codebook in [3]
Codebook CB_1 is given in Table 1, where
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We can find that CB_1 is composed of 16 DFT vectors, which ensure at least 16 different beams (grid of beams) for co-polarized ULA for rank1.
Codebook CB_2 is presented in Table 2, where
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CB_2 provides information about the channel properties between two ULA groups, and the differential between the overall precoder W and W1.
The overall precoder of rank r is built according to structure in (1). For example, if v6 is chosen for W1, meantime, 
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 is selected for W2 for rank 2, the precoder matrix W can be derived as
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Obviously, the structure in (1) accords with multi-granularity codebook structure [4], and is also inline with the rotation-based differential codebook [5]. If W1 and W2 are reported with different frequency and/or time granularity, one-step differential in frequency and/or time can be realized.
Table 1 CB_1
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Table 2 CB_2

	Index
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4. Conclusions
In this contribution, dual codebooks are designed for 8Tx downlink MIMO based on the EGOB structure proposed in [2]. Further performance evaluation will be done for SU and MU-MIMO.
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