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ABSTRACT

In this paper, amethod to design 3-dimensional (3-D) cross-lattice signal constellations with increased compactness
is presented and analyzed. Here, the symbolslocated at the outermost sidesin the conventional |attice constellation are
moved symmetrically tofill in empty sides and sunken corners. While the minimum Euclidean distance (MED) among
adjacent symbol s remai ns unchanged, the presented cross-lattice constellations have 3~5% reduced average power and
upto 25% reduced total volume as compared with the conventional ones. Due to the increase compactness, average
power of the new 3-D constellations is lower than that of the conventional ones. As a result, computer simulation
verifies that the presented cross-lattice constellations can improve symbol error performance of adigital transmission
system about 0.4 [dB]. Hence, the proposed 3-D cross-lattice constellations are appropriate for low-power and
high-quality digital communication systems.
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Fig. 1 The basic 3-D signal constellations (a) M = 4
(b) M =8
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Fig. 2 Typical examples of the 3-D cross-lattice signal constellations (a) M = 256 (b) M = 512 (c) M = 1024.
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Fig. 3 The modified 3-D cross-lattice signal constellations (&) M = 256 (b) M = 1024
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Table. 1 Numerical results of the 3-D cross-lattice

constellation

. Measure

Congtellation Eug VR CFM

256 Origina 39.0 2297.2 0.154

Modified 375 1898.3 0.160

1024 Origina 99.0 10032.0 0.061

Modified 94.3 8717.1 0.064

2048 Origina 159.0 24316.0 0.038

Modified 150.3 18275.0 0.040
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Fig. 4 SERs of the 3-D cross-lattice constellations (a) M =
1024 (b) M = 2048.
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