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1. Introduction
For 3D beamforming with 2D antenna array, CSI feedback enhancement and new codebook design in Rel-13 are essential for achieving large gain.
In this contribution, we discuss possible CSI feedback enhancement and new codebook design and show our views.
2. Discussion
In considering CSI feedback enhancement and new codebook design, minimizing specification impact and overhead of feedback information are key requirements.
As discussed in several contributions [1], [2], the Kronecker product based precoding is one of promising approach to meet these requirements. The precoding matrix for 2D array antenna can be expressed as Kronecker product of the vertical precoding matrix and the horizontal precoding matrix as following.
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The vertical codebook and the horizontal codebook can be defined separately and the CSI feedback can be separate between horizontal domain and vertical domain. The existing codebook can be reused at least for the horizontal codebook. The separate CSI feedback between horizontal domain and vertical domain can reduce the feedback overhead compared to the joint CSI feedback between horizontal domain and vertical domain.
Proposal 1: The Kronecker product based precoding should be considered as the baseline of CSI feedback enhancement and new codebook design for 2D array antenna to minimize specification impact and overhead of feedback information.
For the vertical codebook, it may be possible to reuse the existing codebook. However, the required dynamic range and the resolution of CSI feedback are different among the different scenarios and conditions especially in the vertical domain as shown in figure 1 for example. Therefore, to allow configurability to the vertical codebook can reduce the CSI feedback overhead. In addition, the restriction of dynamic range of the vertical codebook may be beneficial for reducing Inter-cell interference [3].
Proposal 2: For the vertical codebook, the configurability of the dynamic range should be considered to reduce the CSI feedback overhead and / or inter-cell interference.
Proposal 3: For the vertical codebook, the configurability of the resolution should be considered to reduce the CSI feedback overhead.
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Figure 1: Vertical beamforming for different scenarios

For the horizontal codebook, the existing codebook can be reused. However, to allow configurability also to the horizontal codebook can further reduce the CSI feedback overhead when a large number of antenna elements are assumed in the horizontal domain. This will be beneficial if the backward compatibility with the existing specification can be guaranteed.
Proposal 4: For the horizontal codebook, the configurability can be studied to reduce the CSI feedback overhead with considering the backward compatibility with existing specification.
3. Conclusion

In this contribution, we discussed possible CSI feedback enhancement and new codebook design. Our proposals as the result of the discussion are as following:
Proposal 1: The Kronecker product based precoding should be considered as the baseline of CSI feedback enhancement and new codebook design for 2D array antenna to minimize specification impact and overhead of feedback information.
Proposal 2: For the vertical codebook, the configurability of the dynamic range should be considered to reduce the CSI feedback overhead and / or inter-cell interference.
Proposal 3: For the vertical codebook, the configurability of the resolution should be considered to reduce the CSI feedback overhead.
Proposal 4: For the horizontal codebook, the configurability can be studied to reduce the CSI feedback overhead with considering the backward compatibility with existing specification.
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