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DL MIMO 6 bit codebook for 4 antennas 
Guanghui Fan, Yang Tang, Bin Chen
Huawei Technologies
Introduction
In close-loop MIMO feedback mechanism, the index of each selected codeword is frequently fed back to transmitter to improve the transmission performance. The SU-MIMO base codebooks for four antennas consist of four codebooks for Rank 1 to Rank 4. The Rank 2, Rank 3 and Rank 4 codebooks inherit from Rank 1 codebook. The Rank 1 codebook comprises of 64 codeword which may induce tough computation complexity when doing the codeword searching. However, the SU-MIMO base codebook has a hierarchical structure in nature which can facilitate the codeword searching process and reduce much of calculating and searching complexity (from 64 times to 19 times of calculating and comparing). This contribution proposes to add the explicit description of the hierarchical structure which can be much helpful in the implementation of codeword searching.
Text proposal for inclusion in the P802.16m/D6
========================== Start of Proposed Text ==============================
[Editor’s Note 1 : add the following text in page 633 before Table 882-C(4,2,6)]
The codebook of C(4,1,6) in Table 881 is generated as a hierarchical structure of two levels. The first level has 16 codewords, [W0, W1,W2, W3, W4, W5, W6, W7, W8, W9, W10, W11, W12, W13, W14, W15], where Wi (0≤i≤15) represents the i-th codeword in the codebook. It is defined that the second level codewords [Wi+16, Wi+32,Wi+48], (0≤i≤15) are the subsidiary codewords of Wi.. It is noted that the chordal distances between the codeword Wi and its subsidiary codewords are much smaller than the minimum chordal distance of the first level codewords.
Such a two-level structure codebook can facilitate the codeword searching, e.g. the codeword can be firstly selected from the first level which has lower correlation with each other and a finer channel quantization accuracy can  be achieved by the subsidiary codewords of the selected codeword in the first level. Such a two-level structure codebook is suitable for both correlated channel and uncorrelated channel and can greatly save the codeword searching complexity.
========================== End of Proposed Text ==============================
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