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Abstract

In this work we investigate lattice network codes (LNCs) constructed from lattices over the ring of
Eisenstein integers. After revisiting the basic model of compute-and-forward and lattice codes for wireless
multiple-access relay networks, we introduce quantization and encoding algorithms for LNCs over
Eisenstein integers, whose complexities turn out to be in the same order as in the Gaussian integer based
LNCs. Then, we derive a unified union bound estimation (UBE) of the decoding error probability, which
applies to both the Gaussian and Eisenstein integer based LNCs. We show that the nominal coding gain and
the shaping gain of a baseline LNC based on Eisenstein integers are, respectively, 0.625 dB and 0.167 dB.
We also compare the error probability performance of baseline LNCs and it is shown that the Eisenstein
integer based LNC is better than the Gaussian integer based LNC with the same constellation size.
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