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Abstract

We talk about a new ensemble of rateless forward error correction (FEC) codes, called Kite codes. Kite
codes are a special class of prefix rateless low-density parity-check (PRLDPC) codes, which can generate
potentially infinite (or as many as required) random-like parity-check bits. The performance of the Kite
codes under maximum likelihood (ML) decoding can be analyzed by computing the ensemble weight
enumerating functions (WEF). We propose a simulation-based optimization method as well as density
evolution (DE) using Gaussian approximations (GA) to design the Kite codes. Three approaches are then
presented to improve the design of Kite codes, resulting in good rate-compatible codes with rates varying
continuously from 0.05 to 0.9 for additive white Gaussian noise (AWGN) channels. First, to lower down the
error-floors of the original Kite codes in the high-rate region, we propose a row-weight concentration
approach. Secondly, to narrow the gap between the performance of the original Kite codes and the Shannon
limits in the low-rate region, we propose an accumulator randomization approach. Thirdly, to simplify the
design of Kite codes, we present an empirical formula for the p-sequence. Simulation results show that,
when combined with adaptive modulation, the improved Kite codes perform well in a wide range of signal-
to-noise-ratios (SNRs). We also show that Kite codes can be generalized to arbitrary abelian groups,
resulting in, for example > binary Kite codes, Kite codes over one-dimensional lattice, Kite codes over M-
PSK signal constellations and Kite codes over multi-dimensional lattice.
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