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Abstract: Guessing random additive noise decoding (GRAND) algorithms are a class of general decoding algorithms
for linear codes. Among them, ORBGRAND (Ordered Reliability Bits GRAND) algorithm, a soft-decision GRAND algo-
rithm that has attracted a lot of attention, is simple and easy to implement. However, there is a gap between the performance
of ORBGRAND algorithm and soft-decision maximum likelihood decoding algorithm if the number of queries is limited.
To tackle this problem, this paper proposes a hybrid decoding algorithm based on syndrome decoding (SD) algorithm and
ORBGRAND algorithm. By introducing an assistant metric for ORBGRAND algorithm, the proposed algorithm performs
SD algorithm and ORBGRAND algorithm in parallel for the received sequences and selects the codeword that has the maxi-
mum correlation value with the received soft-decision sequences as the decoding output. Simulation results indicate that the
proposed hybrid decoding algorithm can outperform ORBGRAND algorithm at the expense of little complexity increase.
As the signal-to-noise ratio increases, the performance improvement becomes more obvious. In addition, the proposed hy-
brid decoding algorithm maintains the generality of ORBGRAND algorithm and is suitable for decoding various types of
linear codes.
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