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1 Introduction
During the e-mail discussion [82-16], there was a debate on whether to support a codebook for 1D antenna configuration in this WI or not. It is also our understanding that WID [1] does not show explicit support of 1D configuration. However, it is our view that 1D codebook support may be considered in this release, if the necessary specification support is maintained small. This contribution considers a few possible methods to support 1D configurations. 
2 Explicit support of 1D antenna configurations

One method to support 1D antenna configurations is to explicitly configure the codebook parameters N1, N2, and correspondingly define the oversampled DFT vectors. It is noted that the codebooks designed for 2D configurations [2]

 REF _Ref430907375 \r \h 
[3] can also be used for supporting 1D configurations, with configuring (L1,L2) = (4,1). 

Observation 1: 1D antenna codebook can be obtained with setting either N1 or N2 to one, and selecting the beam group configuration of (L1,L2) = (4,1).
3 A possible modification of 2D codebook to support 1D
Another method to support 1D antenna configurations is to use 2D codebook to support 1D configuration. The method is described in the sequel. 
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Figure 1 illustration of 1D antenna port numbering and application of 2D KP precoder
For 1D antenna configuration illustrated in Figure 1, a rank-1 precoding matrix 
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where:

· 
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 is a Nx1 oversampled DFT vector, whose oversampling factor is 
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 for 16 port CSI-RS; and
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 for 12 port CSI-RS;

· N = 8 … number of columns in 1D configuration

· N' = N·o2.
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Figure 2 illustration of 2D antenna port numbering
On the other hand, a rank-1 precoding matrix supporting a 2D antenna array illustrated in Figure 2 can be written as:
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When the two figures and the two equations are compared, it can be readily seen that:
· if o1M  = o2N  (or if M' = N' in terms of DFT phase quantization denominators), m = 4n (or 
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) is needed, to use the 2D precoding matrix to 1D antenna array. 
· If o1M = o2N/2 (or if M' = N'/2 in terms of DFT phase quantization denominators), m = 2n (or 
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) is needed, to use the 2D precoding matrix to 1D antenna array.
Hence, a rank-1 precoding vector for 1D configuration can be constructed with the one for 2D configuration, with asking UE to report only one index (n) according to the 2D precoder constructed according to the constraint of m=4n or m=2n, depending on the configured parameters. This operation corresponds to codebook subset selection (CSS) for W1. 
Observation 2: A 1D antenna codebook can alternatively be obtained from a corresponding 2D codebook, with applying a codebook subset selection on W1. 
4 Conclusion

This contribution has considered two possible ways to support 1D antenna configurations, and made the following observations:
Observation 1: 1D antenna codebook can be obtained with setting either N1 or N2 to one, and selecting the beam group configuration of (L1,L2) = (4,1).
Observation 2: A 1D antenna codebook can alternatively be obtained from a corresponding 2D codebook, with applying a codebook subset selection on W1. 
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