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Adaptive channel decoding method for polar codes
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Abstract: The polar code is a channel coding technology which can reach the Shannon limit in theory and has the
advantage of low coding and decoding complexity. It is now one of the channel coding solutions in 5G
communication. The successive cancellation list (SCL) decoding algorithm is the most commonly used decoding
method for polar codes, but it has high memory and time complexity. Fast succesive cancellation (Fast-SC) decoding
algorithm can effectively reduce the decoding complexity, but it has the problem of low reliability. In order to take
into account the decoding efficiency and reliability of polar codes, a preFast-SCL decoding algorithm for adaptive
channels is proposed. The algorithm combines the advantages of Fast-SC and SCL decoding algorithms. At the
beginning of decoding, the Fast-SC algorithm is used to quickly obtain a group of decoding results and verify them. If
the verification is passed, it will be outputed as the result, but if not, SCL. decoding will be used to ensure the
reliability. Simulation results show that the complexity of preFast-SCL decoding algorithm decreases gradually with
the improvement of channel conditions. In additive white Gaussian noise channel, the reliability of preFast-SCL is
basically the same as that of SCL decoding algorithm. When the signal to noise ratio (SNR) is 2. 0 dB, the decoding
complexity of preFast-SCL is reduced by 45% compared with SCL, and the time performance gain is better under the
condition of higher SNR.
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Fig. 1 Structure of SC decoding algorithm.
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Fig.2 Basic unit of SC decoding.
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Fig.3  Pseudocode of SC decoding algorithm.
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Fig. 4 Special nodes of Fast-SC decoding.
1) #5530 (rate 0, RO), A 5 I HUAF 4205
SELLEE, FrA LRSSm0, BRI =(0,0, -+, 0).
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Table 2 Comparison of f function execution efficiency of

different algorithms (N = 1024)
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Fig. 5 The relationship between reservation path and frame

error rate of CA-SCL decoding algorithm.
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Fig. 6 Flow chart of preFast-SCL.
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1) preFast-SCLECKEZE R O(LNIb N)

Fast-SC 59 B B[] 52 22 £ O(N1b N);  CA-
SCLIFH IR 2 ZE A O(N1IbN); CRCHERITEE
ZE 0 (m). HHr, L} CA-SCLIAE IR BE AR KL
m N CRCAZIA KB . 22 0 DU TR TR A
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R B e Jm — AR AR A G SR T, R Rk

i E) 52 A 5 Ry
Cux = O(L+ 1)m+ O(NIbN) +
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2) PR E AR 01 + P.(y)L)NIb N

P.(y) & SCHILLEAG M LL E /N, = v B3R
RO Hrp, BN AT S RE R N, MR )
TG . AR B ASPAT 1R Fast-SCIFRSHE, (HAL

01 initialization

02 nodeStruc = getNodeStruc (A4, node_type)
03 i) < Fast-SC(nodeStruc, y} )

04 if CRC(&2)) = failure then:

05 (i2),,PM,) < CA - SCL(y},A4)
06 Index < index of smallest| PM, |
07 fori=1:L: do:

08 [ < Index[i]

09 if CRC(22)) = success then:
10 4y« 4}, [1]; break;

11 end if

12 endfor

13 end if

14 output i1y
7 preFast-SCL P E S
Fig. 7 PreFast-SCL decoding algorithm pseudo code.
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Fig. 8 Performance comparison between channel adaptive
decoding algorithm and CA-SCL for (a) reliability and

(b) time consuming.
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Fig. 9 Influence of SNR and code length on the performance of
preFast-SCL for (a) reliability and (b) time consuming.
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Fig. 10 Reliability comparison between preFast SC and

traditional algorithms.
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Bl 11 PreFast-SCL S EGRANEITEREXTLL ()N = 512;(b)N = 1024
Fig. 11 Time performance comparison between preFast-SCL and traditional algorithms for (a) N = 512 and (b) N = 1 024.
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