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Enhanced 4Tx codebook structure
The overall precoder of rank r can be constituted as
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where,
· The overall precoder W is a 
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 DFT vector corresponding to AoD of the dominant path
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, and M is a 
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 matrix, which contains the refined information of channel properties, such as the channel properties between two ULA groups, and the difference between the overall precoder with 
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for high correlated channels. 4-bit codebook of M is presented in Table 1.
Table 1 Rank-1 codebook of M
	Index
	M
	Index
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Table 2 Rank-2 codebook of M
	Index
	M
	Index
	M
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Table 3 Rank-3 codebook of M
	Index
	M
	Index
	M
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Table 4 Rank-4 codebook of M
	Index
	M
	Index
	M
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