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A low-rate feedback scheme using tree-structured vector
quantization and encoding for MIMO channels

Ding Lv, Xu Wei, Jiang Bin, Gao Xiqi
(National Mobile Communications Research Laboratory, Southeast University, Nanjing 210096)
Abstract
In order to further reduce the feedback amount in limited feedback systems, this paper proposes an efficient feed-

back scheme using tree-structured vector quantization and encoding for multiple input multiple output (MIMO) channels.
When a channel is time correlated, the scheme calculates the conditional probability of each codeword first, then per-
forms entropy coding based on the conditional probability, and finally, sends the coding results into the transmitter for
beamforming through the limited feedback channel. By utilizing the tree-structured codebook, it can find the optimum
codeword with a low computational complexity. Furthermore, by exploiting the channel correlation information in the time
domain, it can improve the coding efficiency and shorten the amount of feedback information. The simulation results show
that in time-correlated channels the new approach can obtain the same performance as the conventional feedback scheme
while the computational complexity and feedback information are significantly reduced.
Key words: multiple input multiple output (MIMO), limited feedback, beamforming, tree-structured codebook,
Huffman coding
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