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Low Complexity Channel Preprocessor
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Abstract

In this paper, the channel preprocessor with an area-efficient architecture is proposed for the MIMO symbol
detector which can support four transmit and receive antennas. The proposed channel preprocessor can shrink
the channel dimension to reduce the hardware complexity of the MIMO symbol detector. Also, the proposed
channel preprocessor is implemented with very low complexity by using QR decomposition (QRD) and
log-number system (LNS). By applying QRD and LNS to the nulling matrix calculation block, the numbers
of matrix-multiplications and matrix-divisions are decreased and thus the complexity of the proposed channel
preprocessor is significantly reduced. The proposed channel preprocessor was designed in a hardware
description language (HDL) and synthesized to gate-level circuits using 0.13um CMOS standard cell library.
With the proposed channel preprocessor, the number of logic gates for channel preprocessor is reduced by
20.2% compared with the conventional architecture.
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Fig. 2. Block diagram of the proposed channel preprocessor for 4x4 MIMO system.
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