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Introduction

In this contribution, we’d like to propose a way to further enhance the 16e codebooks from the computational complexity point of view. For example, while V(2, 1, 3) has the same values as the first entries in V(2, 2, 3), there are no such relationship in case of the codebooks for (V(4, 1, 3) and V(4, 2, 3)). By modifying the codebook generation rule, the computation burden for MS to search the codebook can be decreased without any performance loss in some implementation.

To reduce the codebook search complexity, we suggest to change the column selection rule for generating V(4,2,3). Current 16e codebook for V(4,2,3) is obtained with V(4,1,3) after the expansion using the Householder matrix and taking the third and forth columns of the resulting matrix. In some implementation, the MS steps through V(4,1,3) and V(4,2,3) for rank selection. However, if the first and second columns are selected for V(4,2,3), MS can reduce computational complexity by calculating only V(4,2,3) and reusing the intermediate results for V(4,1,3).

· Current 16e codebook for V(4,2,3): V(4,2,3) = H(V(4,1,3)):,3:4
· Proposed codebook for V(4,2,3): V(4,2,3) = H(V(4,1,3):,1:2
Since the subspace spanned by the first two columns and the subspace spanned by the last two columns are orthogonal and complementary, the two subspaces uniquely determine each other. Therefore, the performances of the two codebooks are identical for maximum likelihood receiver with equal power loading. For the implementation that steps through the rank 1 and rank 2 codebooks for rank selection, the change can reduce the computation complexity because the intermediate results for rank 2 codeword search can be used in the rank 1 codeword search. 
Text Changes

[Insert the new paragraph and equation on page 859, line 55, as follows]

The fourth operation generates an N by 2 matrix from a unit N vector, vN, by taking the first 2 columns of H(vN) as shown in Equation (XX):
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[Modify last paragraph on page 859, line 56, as follows]
The three four operations jointly generate eleven matrix codebooks from vector codebooks as shown in Table 402, where each entry is the generating operation of one codebook.
[Modify the table 404 on page 860, line 4, as follows]
	Table 404—Operations to generate codebooks

	Nt, L / S
	2
	3
	4
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	4, 3
	HE(V(4,1,3),2)HF(V(4,1,3))
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	3, 6
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	4, 6
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