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Performance of a 3-Dimensional Signal Transmission System
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ABSTRACT

In this paper, a system model for transmission of 3-dimensional (3-D) signals is presented and its performance is
analyzed. Unlike 2-D signals, no quadrature form expression for the 3-D signals is available. Exploiting a set of
orthogonal basis functions, the 3-D signals are transmitted. As a result of computer simulation using very higher-level
signal constellations, the 3-D transmission system has significantly improved error performance as compared with the
2-D system. It is considered that the principal reason for such performance improvement is much increased minimum
Euclidean distance (MED) of the 3-D lattice constellations compared with the corresponding 2-D ones. When the
MEDs of 2-D and 3-D lattice constellation are compared to confirm the analysis, the MED of 3-D 1024-ary
constellation is around 2.6 times larger than that of the quadrature amplitude modulation (QAM). Expanding the
constellation size to 4096, the MED of 3-D lattice constellation is increased by 3.2 times of the QAM.
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Fig. 1 The basic 3-D signal constellations (a) M = 4
(b) M=8
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Fig. 2 The smallest structure of 3-D lattice constellations
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Fig. 3 A set of orthogonal basis functions
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Fig. 6 Much higher-level 3-D lattice signal constellations (a) A/ = 1024 (b) M = 2048 (c) M = 4096
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Table. 1 The minimum Euclidean distances of very
higher-level signal constellations

Constellation Dimension
size 2.D 3-D
1024 0.0766 0.2004
2048 0.0550 0.1586
4096 0.0390 0.1252
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