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Abstract

Binary polar codes proposed by Arikan are the first error correcting codes that can achieve channel capacity in binary input discrete

memoryless channels. However, the binary polar codes has a disadvantage in that the encoding and decoding latency are relatively high.
Therefore, research has been conducted on non-binary polar codes to determine a solution for this. However, research on frozen symbols
selection methods for constructing non-binary polar codes is currently rather insignificant. In this study, we propose a new frozen sym-
bols selection method based on the block error rate equation for constructing non-binary polar codes. This has the advantage that it
can be applied to multi-kernels as well as the general 2x2 kernels constituting non-binary polar codes. In addition, in this study, we
verify and analyze the block error rate performance of non-binary polar codes constructed based on the proposed frozen symbols se-

lection method.
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Fig. 1. Channel combining phase (N=4).
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Algorithm 1. Procedure of SC' DECODING!,

“INPUT : V, K, R, u A =information symbols vector, A-=set of indices of
frozen symbols

+OUTPUT : u A(:decoded information symbols vector

Initialize the information symbols vector U = = rand () -function to generate

Al
random numbers and decoded informations symbols vector u =0
for t=1,2,...,V
ifie A /I frozen symbols
else /I information symbols

w;<— argmaz W' (ywﬁz) 1\u7»)
u; € GF(2™)

end

return uA‘.;
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Algorithm 2. Procedure of FROZEN SYMBOLS SELECTION.

-INPUT : V, K, R, n{V:AWGN noise vector, S=Sampling Count,
designed-SNR
+ OUTPUT : VlN:SER vector of symbols indices of length /V

Initialize the encoded symbols vector e c; =0, SER vector VlA =0 and decision

~N
vector Uy =0

for 2=0,1, ..., S—1
y‘lv = C‘lv'i‘ n{\/ I y{\vqeceived vector via AWGN channel
SC DECODING
for j: 0,...,N—1
it u; # 0
V++
end
end
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256 12 =2, =1, 0, +1, +2, 43

256 1/4 =7, =6, =5, =4, =3, =2, =1, 0
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