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Abstract: Short Quasi-Cyclic (QC) Low-Density Parity-Check (LDPC) codes without small cycles suitable for
an arbitrary row weight (i.e., Row-Weight Universal (RWU)), are of great significance for both theoretical
research and engineering application. Existing methods having RWU property and guaranteeing the
nonexistence of 4-cycles and 6-cycles, can only offer short QC-LDPC codes for the column weights of 3 and 4.
Based on the Greatest Common Divisor (GCD) framework, three new methods are proposed in this paper for
the column weights of 5 and 6, which can possess RWU property and at the same time remove all 4-cycles and
6-cycles. Compared with existing methods with RWU property, the code lengths of the novel methods are
sharply reduced from the fourth power of row weight to the third power of row weight. Therefore, the new
methods can provide short RWU QC-LDPC codes without 4-cycles and 6-cycles for occasions where base codes
with large column weights are required, such as composite constructions and advanced optimization pertaining
to QC-LDPC codes. Moreover, compared with the search-based symmetric QC-LDPC codes, the new codes
need no search, have lower description complexity, and exhibit better decoding performance.
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