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ABSTRACT

In this paper, we introduce the design of 5G NR polar codes and evaluate the error correcting performance.
The design of polar codes is defined as the problem of determining the information set by estimating the
reliabilities of polarized channels. We present the conventional design methods of polar codes, and introduce how
to design 3GPP NR polar codes. The NR polar codes can be designed easily for arbitrary code parameters
without any channel information. Through extensive simulations, we verify that the performances of NR polar

codes are competitive with the conventional polar codes.
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# 1. 5G polar 2 @™

Table 1. 5G polar sequence QOV”““

e Q™)

" and reliabitity { (@)}

oé Q _4 BB /\oﬂi/q 710]7], N< ]Vma‘( al
e Q' =[QNQN Q) | Aoy
HE S @'Y BE 8k NuErh AR gow

Ao 9lon] thee] zAo R YY)k
M) < mMeY)= .= mMaoy,).

3] 25 o] Ne viale] polar Sd& 24
W, 7 ezt el o] Al et e5A
o2 Ael=le] glon g r}d3) o] AW 23k Y
2 Ak A7 2R S glek

N

o Py o

&r= {Qf\y—m“w f\Y—l }:
Qr= {dev“'v Qiy—fs'—l }

5G NR polar -3+ £5 ZHol7} Foix|H 1550l
4% polar 95 °] 3]'04 A A 7Fssict
E EAL 7RItk wgl 71E A 7oA (2] 3)
I (A 9)°] IS AR A elA] FolAl A
o] ARZ ukeddt 27] g Aol a7ER Wb,
5G NR polar 52| A4 A = 7]EA]g] 5
getvle o]2)e] ARE A3 273k denw ¢
olo] Adel disle] faddt & AV 7Fssiek

o

Aol o] A3S 53le] 5G NR polar -
39 A5s Hriska #4438k Polar -39 A%
A F 2 ¥)E o] #-E(bit error rate, BER)S 17
gl 3%l AlEYelAel e F%e]7} BPSK
(binary phase shift keying) WZEF¢] AWGN

1 [21.

ey | @ [ W] o ey | @ [ W] -
0 0 128 518 768 819 896 966

1 1 129 54 769 814 897 755

2 2 130 83 770 439 898 859
125 768 253 209 893 506 1021 1021
126 268 254 284 894 749 1022 1022
127 274 255 648 895 945 1023 1023
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A3lodek Arikan®] H-35 AA WS A8 A5
A3 7] 32 0598 7Pk, M= 213}
7S Agshs Arolle 2 B2 H|E &|A] of A
+ 0l (B/Ny) = HAe X A3 2 sARS
AAsEIT

25 13 27 58 1/4, 172, 3/40) dhste] ok
ofgk whl o7 AAR polar 52 BERS H]wa}o]
HojsErl thekgt AF seirledd g Ay A3
€] NR polar 37} Arikan -3 7] 7|H Hol=
i Aes M HE Z3)k rHeE AdAE

O [DE]N=256, 512, 1024
[5G NR] N=256, 512, 1024
[BEC Approx.] N=256, 512, 1024

D

BER

E,/N, [dB]

o2l 1. AA v W polar %] BER H|A
(R=1/4).

Fig. 1. BERs of polar codes designed by different
methods (R=1/4).

[DE] N=256, 512, 1024
[5G NR] N=256, 512, 1024
[BEC Approx.] N=256, 512, 1024

10"
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3 €D\
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1024 \ €D
=1024) 1 <
‘Q\ \?g\ | *\\EB\
o N N
05 1.0 15 20 25 30 35 40 45

E/N, [dB]

o3 2. AA wd wE  polar *F°] BER H|A
(R=1/2).

Fig. 2. BERs of polar codes designed by different
methods (R=1/2).

10°

,—@——-O- [DE]N=256, 512, 1024
,—k— 7 [5G NR] N=256, 512, 1024
,—B— -+ [BEC Approx] N=256, 512, 1024

10" S

10°

BER

Ny |V =256
A} \ ¥, O
10° &> &

v \ Ny
N =1024 \‘\\ \ \i<1512 %
X
A \
10° [N AN
5.0

1.5 2.0 25 3.0 3.5 4.0 4.5

55
E,/N, [dB]

2! 3. AA APl w2 polar ¥3F°] BER MW

(R=3/4).

Fig. 3. BERs of polar codes designed by different
methods (R=3/4).
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W AE A S A 5EE Ve 8 2
WA 7= oA V Al 7145 NR polar 2
S ARt 23 139 Aah= o)idk Wl
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