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ABSTRACT
Successive Cancellation List (SCL) decoding algorithm for polar codes offers a better performance in terms of
bit error rate (BER) compared to SC (successive cancellation) decoding algorithm at the expense of high
complexity. On the other hand, bit channels late in order to decode have relatively high reliability in general.
Based on this observation, we propose a low complexity hybrid decoding scheme for polar codes. In the
proposed scheme, SCL decoding is performed up to a predetermined bit channel and then, the remaining bit
channels are decoded with SC decoding. The proposed decoding scheme offers a virtually identical BER

performances to that of SCL with relatively low decoding complexity.
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Table 1 Complexites for SCL decoding.
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Table 5. Amount of complexity reductions of the proposed scheme (%).

N A M LLR calculation PM calculation Comparator
256 2 195 11.72 27.55 38.81
512 2 418 9.18 23.97 35.11
1024 2 898 6.15 16.32 24.32

628



g BARS] F s B3 7Y

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

References

E. Arikan, “Channel polarization: A method
for constructing capacity-achieving codes for
symmetric binary-input memoryless channels,”
IEEE Trans. Inf Theory, vol. 55, no. 7, pp.
3051-3073, Jul. 2009.
(https://doi.org/10.1109/TIT.2009.2021379)
GPP TS 38212 v15.3.0, “Multiplexing and
channel coding (release 15),” Oct. 2018.

H. Li and J. Yuan, “A practical construction
method for polar codes in AWGN channels,”
in 7TENCON Spring Conf, pp. 223-226,
Sydney, NSW, Apr. 2013.
(https://doi.org/10.1109/TENCONSpring.2013.
6584444)

I. Tal and A. Vardy, “List decoding of
polarcodes,” in Proc. IEEE ISIT, pp. 1-5, Jul.
2011.
(https://doi.org/10.1109/ISIT.2011.6033904)

K. Niu and K. Chen, “CRC-aided decoding of
polar codes,” [EEE Commun. Lett., vol. 16,
no. 12, pp. 2044-2047, 2012.
(https://doi.org/10.1109/LCOMM.2012.090312.
121501)

D. E. Knuth, Art of Computer Programming,
The: Sorting and Searching, vol. 3, 2nd Ed.,
Addison-Wesly Professional, Apr. 1998.

P. S. Park, H. S. Ju, and S. H. Kim, “A
low-complexity successive cancellation list
decoding of polar codes,”
KICS, pp. 54-55, 2021.

I. Koren, Computer Arithmetic Algorithms,
2nd Ed., A K Peters/CRC Press, Nov. 2001.

in Proc. Symp.

Z| = & (Suyong Choi)

2021 29 sl A RS
AlZsta) &kl

2023 24 : Fahshar A9
At AAaL

<IlRol SAIAE A 2
T4, vAd $Al

[ORCID:0000-0003-4515-8904]

0| £ %= (Chungsoo Lee)

202211 24 FT ek Adubg
HEATE z‘;b\].

20221 d 3d~"A : FETEtaL
SEERERELERERES

<tEop EAlAzE A 2
7, tA" EAl

[ORCID:0009-0001-3281-360X]

Ht & 5= (Chansoo Park)
2023 29 : Fwishar 2l
WAt} St

- =V 2023 39-~3A) 2d)skw
) St A5 B EAl a4 Al
N <l’]—/ﬂ o];> EJR]/K]/\E“ /\474] )

[ORCID:0009-0009-2044-2336]

e E (Wangrok Oh)

1994 2 : Ze}gfelietal AL
199741 24 iﬁh—i}ﬂlijﬂ AAb

J

E
20034 84 : F3Fyaskw uhA}
19971~20004 : Z 3}t

A BEAl TR AT

20031~2006 : ¥ Sg}%ﬂrﬂli‘

A A REAATL HelodT

2006%3~2010 : F= & aL xgi%/ﬂ%?%hﬂr 24

2010:3~2015% : STl A R-gAlEsl) i
st 7]

201543~ A - Frdeishal AR gAlget wa

<tiltol FAAAE A 2 T, eRAANT,
MIMO 4|2~

[ORCID:0000-0001-8205-5432]

629



