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Improving Decoding Performance of 5SG NR PBCH
by the Altering Subcarrier Mapping Scheme

Junseong Kim®, Sungyeol Back”, Suyong Choi’, Wangrok Oh’
2 <%

5G NR (new radio) A]l2x®l®] 7]A|=~> SFN (system frame number), ¥Rt} ZFZ, DMRS (demodulation
reference signal) $]*] 5-2] A HE SSB (synchronization signal block) W]¢] PBCH (physical broadcast channel)
£ Edf F|Hem Fx1%E F HE (polar code)E E3 HE31% PBCH Hlo|eli= PBCHol| &udsl k)
o wi=]7] Aol #Ho]E wA (rate matching) S AXA Hrf £ == #Ho]E =AE PBCH dlol€]
& PBCH 22| Fukiglel st WS 48224 PBCH A'de] 53 Aes 7Adshs wkks Akt
ok Alksls 71 MRl 55 9 Bx B3% 57} gle] ®Ho v B A5s Alesich
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ABSTRACT

In 5G NR system, base stations periodically transmit physical broadcast channel (PBCH) -carrying
information such as a system frame number (SFN), subcarrier spacing and the location of demodulation
reference signal (DMRS). A part of polar encoded PBCH data is repeated during a rate matching process
before being mapped into subcarriers assigned to PBCH. In this paper, we propose a scheme to improve the
decoding performance of PBCH channel by altering subcarrier mapping for PBCH. The proposed scheme offers

better decoding performance without any increases in encoding and decoding complexities.

I.M B OFDM (orthogonal frequency division multiplexing)

et Fak oddelx] 240708 PSS} (sub-

o]%E-EAl Hololla gl dlgeF ol < carrier) & ©]5°]%] SSB (synchronization signal
gl 877} Axp 2= glon o]z|dl Q] §- block) & 7422 413t} SSB+ PSS (primary
2317] 93l 5G o5l 7|%o] ElE . 5G synchronization signal), SSS (secondary synchroni-
NR (new radio) A|Z2~gl9] 7|A|=2 whidr]|E2] 27] zation signal) 22|32 PBCH (physical broadcast
ZJ<4+ (initial access)= $J3}e] A|7F <ddelx] 47019 channel) & A% PBCH+ DMRS (demodulation
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Fig. 1. MSE of linear interpolation and extrapolation
based channel estimators
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Table 1. Resource allocation scheme for PBCH data

PBCH Hl°|E¥] 4% | OFDM A& Bl qlu
qE p s et
k
n l

0,2, .., 179 1 0, 1, .., 239

180, 181, ..., 215 2 0,1, .., 47
216, 217, ..., 251 2 192, 193, ..., 239

252, 253, ..., 431 3 0, 1, .., 239

whd7|= 4418 PBCH Hlo[E & B33 F 5 4=
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Fefsle] F71AQl tlolMAlEl S E53 4= gl &
Lol vehd A1 &g ubol] wle} wi=s 45 o]
o|E wiA IAex] A== dpn]H dpln—256],
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L2} (delay spread) oS ©]-83e] 4] (2)¢} Fro] +
% 4 e

B, ~—— @)
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SE A Fkgstol xpH o2 vk £ 2
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F 2. Algksh= PBCH dlojeie] Ak &t wkd
Table 2. Proposed resource allocation scheme for PBCH
data

n l

0,2, .., 41 1 0,2, .. 55
42, 44, .., 77 2 0, 2, ..., 47
78, 80, ..., 214 3 0,2, .., 183
215, 217, ..., 255 1 56, 58, ..., 110
256, 258, ..., 297 1 184, 186, ..., 239
298, 300, ..., 333 2 192, 194, ..., 239
334, 336, ..., 388 1 111, 113, .., 183
389, 391, ..., 431 3 184, 186, ..., 239
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Fig. 2. CDF of subcarrier spacings between repeated
coded bits.
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Table 3. Simulation parameters
Parameters Value
Carrier frequency 4 GHz
Subcarrier spacing 30 kHz

Channel model TDL channel

Channel estimation LS channel estimation

—&— Conventional 4 km/h
1074 4 -@ -Proposed 4 km/h
—A— Conventional 100 km/h
- A ~Proposed 100 kan/h
—é—(fnuventinnal 300 km/h
- 6 =Praposed 300 km/h

107 :
3 1 5 6

E,( /ﬂt'v[) [(iB]

=1
oo

J3 3. @7] o] wE Alksh= 71'ie] BLER
Fig. 3. BLER of the proposed scheme under various
speed of UEs
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" =@ =Proposed, o, = 10 ns
107 —A— Conventional, o, = 40 ns
-A—Pmposcd, o, = 40 ns
—6—(,‘011\'911&011&1, o, = 100 ns
—G—Pmposed, g, = 100 ns

10

3 4 5 [§
E -”A\l 0 [dB]

=1
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T2 4. RMS A #lel] w2 A’k 71%e] BLER
Fig. 4. BLER of the proposed scheme under various
RMS delay spreads of multipath channels.
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F¢lo] BLER®] 1072l *ddell4] <F 0.4 dB2] BLER
lE% s T e A T 5 9k

1575

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-10 Vol.46 No.10

107!

—E&— Conventional, TDL-A
10~% | [=© =Proposed, TDL-A
—A— Conventional, TDL-B
- A ~Proposed, TDL-B
—e— Conventional, TDL-C
- & -Proposed, TDL-C

10~

3 4 b G
E /Ny [dB]

=1
o]

18l 5. TDL Adel w2 A|eksh= 7|%¢] BLER
Fig. 5. BLER of the proposed scheme under various
TDL channels
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