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Multi-level Sorted Breadth-First Signal Decoder for V-BLAST
Systems

Student: Yao-Wei Tseng Advisor: Dr. Wen-Thong Chang

Institute of Communication Engineering

National Chiao Tung University

ABSTRACT

The use of multi-input multi-output (MIMO) architectures promises to achieve
higher transmission capacity, but how to detect and decode the transmitted signals
from the interference of other antennas for the receiver is the most important topic for
discussion. In recent years, a number of detecting schemes have been proposed to
perform maximum-likelihood (ML) detection. In this paper, we focus on the detecting
algorithm design of the Vertical Bell Laboratories Layered Space-Time (V-BLAST)
receiver. Consider the tradeoff between detecting error probability and detecting comp-
lexity, we combine the breadth-first signal decoder (BSIDE algorithm) [12], which can
limit the number of searching paths by an adaptive threshold, with multi-level search-
ing structure of the N-QAM modulation constellation and specific detecting order of
sorted QR decomposition to form a novel detecting algorithm, called “multi-level
sorted breadth-first signal decoder (MSBSIDE algorithm) ”, and we can let the perfor-
mance of this novel algorithm approach ML detector. Through analysis and computer
simulation, it is shown that the MSBSIDE algorithm has the same bit-error-rate per-
formance as the conventional ML detectors while allowing significantly lower compu-
tational complexity. In addition, using multi-level searching structure of the N-QAM
modulation constellation for higher level modulation can reduce more computational
complexity, so this novel algorithm can achieve a better performance-complexity
tradeoft.
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