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ABSTRACT

Binary polar code is usually constructed under an assumption that the reliabilities of channels where coded
bits are transmitted are all identical. On the other hand, in high order modulation schemes, each bit positions
in a modulation symbol have different reliability according to bit-to-symbol mapping scheme. Hence, it is
crucial to develop a binary polar code construction scheme suitable for high order modulations. In this paper,
we propose a polar code construction scheme suitable for 16-QAM (quadrature amplitude modulation)
modulation. In the proposed scheme, reliabilities for each bit positions in 16-QAM symbol are optimized and
utilized in binary polar code design. With the proposed design scheme, the performance of binary polar code
deployed with 16-QAM can be improved without additional encoding and decoding complexities.
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a2l 1. 4-PAM ARE
Fig. 1. 4-PAM constellation.

www.dbpia.co.kr



=1/ 16-QAMell A3 o]Al F F3 A7

oD

BER

0 1 2 3 4 5 [ 7 8 9 10
E. /N, [dB]

13! 2. MSB % LSBel| i€ ¥35 v]ES] H|E 0.8,
Fig. 2. BER of coded bits mapped to MSB and LSB.
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Fig. 3. Channel polarization process of polar code (V= 28).
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Table 1. Simulation parameters.
Parameters Values

Channel model AWGN channel
Decoding method Successive cancellation
Code rate 1/3, 172, 2/3
N 1024, 2048, 4096
Modulation method 16-QAM
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Table 2. Simulation parameters for various code rates
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Fig. 4. BER performance versus a.
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Fig. 5. BER  performance of the proposed and

conventional polar code design scheme (code rate = 1/3).
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Fig. 6. BER performance of the proposed and

conventional polar code design scheme (code rate = 1/2).
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Fig. 7. BER performance of the proposed and

conventional polar code design scheme (code rate = 2/3).
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