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1 Introduction
In RAN1 #82 meeting, it was agreed that the codebook for [8], 12 and 16 Tx ports are down selected or merged into one among the alternatives in [1] and [2].
In this contribution, we discuss about the codebook design for 8 and 12 antenna ports. 
2 Discussion on antenna layout

In WID [3], it clearly shown that the work item aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 2D antenna array with cross-poles at eNBs. Here, 2D antenna array should be interpreted as port layout since only 2D ports layout has capability to provide 3D beamforming freedom. Therefore, 1D port layout is not included in the scope of WID.
Observation: The antenna configuration with 1D antenna port layout is not in the scope of WI.
For 12 ports layout, the performance was not in the scope of SID and not studied in SI stage. So, it is not clear about the performance. In addition, 16 ports layout and corresponding codebook are anticipated to have higher gain compared to 12 ports. Due to the limitation of time in the WI, 12Tx should be lower priority than 16 ports. 
Proposal: In the WI, the 12Tx codebook design should be lower priority than 16 ports.
For 8 ports, the legacy codebook design is only optimized for 1D antenna port layout. For the antenna configuration with 2D antenna port layout, such as 4H2V, in the SI stage, considerable gain can be observed using the KP type codebook over that using Rel.10 8Tx codebook. If the 8Tx can be specified, the antenna port layout 4H2V should be higher priority. 
3 Codebook design

3.1 Issues on codebook design for 12 ports

If there is remaining time to discuss the 12Tx after 16 port codebook design, the antenna configuration of 4H3V for 12 antenna ports can be discussed. Since the legacy antenna array size (with 12 elements in each column) can be reused in 4H3V antenna configuration. 

For the 4H3V, there are 3 co-pol ports in vertical dimension. Since 3 is not the power of 2, in the codebook design, it is difficult to obtain one codebook with size of power of 2 by adopting 2x or 4x oversampling. 
3.2 Codebook for 8 ports CSI-RS

If the codebook for 8Tx will be specified, we give the following details of codebook design for rank 1 and rank 2.
The 8 DFT vectors in horizontal domain is expressed as,
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In vertical domain, the DFT vectors are as
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Where 
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For codebook1, there are 16 candidates as
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For RANK 1, the second stage codebook is expressed as
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And 
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For RANK 2,
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4 Conclusions

In this contribution, we provide the view of codebook design for 12 and 8 ports codebook, and have the following observation and proposal,
Observation: The antenna configuration with 1D antenna port layout is not in the scope of WI.
Proposal: In the WI, the 12Tx codebook design should be lower priority than 16 ports.
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