2020

SDR 7]4F 5G PSS(Primary Synchronization Signal) detection
AlIZE A& % F4E SSBEA 719
Ay, A5

S Aot

bn7952@sookmyung.ac.kr, *jykim@sookmyung.ac.kr

Enhanced SSB search Scheme for 5G PSS detection
Based on Software—Defined Radio

Bitna Kim, Juyeop Kim*
Sookmyung Women'’s Univ.

8 o

H SDR7|&=9] o=z HE FAFAAME A 71ANY A= 7"11“4 7 75 al A 5G NR 9] 48317} o] Fof
Aol A 5G Al2~¥l& SDR 7]% ?@_;}7] gk A7 9 et 2 dgolA= SDR7IEE 2
F713 Ao A 7)Ee] @8l Alko] A= PSS detection ¢ AlZ7F 71-—’:‘7—% 23k SSB B WS &

IS EYE GANE ;03]'/3\‘;}' ABRA o7 Hsulas F3l 7]E Hla Algte] Axke

=

FFT size(OFDM symbol size)E& Zojof sl o] &
A&l F7HA Aol gl

CPU 9] njekx¢l wAd] g} st=dgolz Fdstd A A, FFTsize 7} PSS&SSS pattern ®.t} 7 of3it},
AZAYIE A2ZEYORE  FH3I}E  SDR(Software-
Defined Radio) 7]<oll g A7} S| xdA], H&

I. A8

=4, SCS(SubCarrierSpace) =sampling rate/FFTsize
PSS&SSS  pattern <= 127 2 AFHFHe FHFEHE

ZHAEFAME O‘ﬁa Z1Ad S As A7t 7}“"115113}. HlolEl2 wedam 254 o]tk wekA FET size & 7]
L3 SDR o] Al wel ZIAYYe RF 25 FEo 1024 7} old 512 = Agsqrh ®a AAl SCS =

HAel %O]B}E‘ AARE AR 7F 7he skt RRC oA AsjA delermz WA FFRTsize o°l
5G Al2"lo] Ag3lwEl AldolA, LTE(lLong Term v g3 sampling rate = wlFolsith agA 7=
deHew Tdste ol dadt LTE A=Wt gzxag gFojep @t o W sampling rate =
TEERE 56 Al=Ee] 54 5 s PHY Layer oA W75t o} aliasing ¥ AL ¥ 3 bandwidth 3t
Synchronization & 371 €18l SSB(Synchronization wa WAsh. o] 9% UE oA 9= frame 9
signal block)= g’i‘ﬂ—‘f et 7]%} ?AI(quen Air Sample gk, first carrier offset %k, ssb start
7] 4k A A A E o A= Bl o] x| 3}A Q] = —

e L O T et e e A 249750

w =woldE SSB oo FEel SHAl RFOAlZ

sampling rate & ZZ3}o] PSS detection ¢ A7+ % 29 | P
%7] cell search AIFE =9 F A FAUHS :
TFdstax sy, ®E3E initial cell search AJZFE 192 | H
SAste] 71 W div] FEE W gAAS 1oz 4 —
faste AS gglgin .
Subcarrier Slelile
Number s '(j s (H:
Im Ee 5
Synchronization ¥4 PSS ¢ SSS detection & 7] P
%3] frame boundary ¢} cell ID X E dE=t) 1 o °
PBCH & o]&3l9 MIB & decoding Fo=24 A& . 4 H
e Hos ARES IS & v SSB & PSS, SSS, 0 1 o 3
PBCH AI7HAIZ AGoHo] ded 7 Fx+ <18 1>7 -
2o g 271 A g2 A, 53] PSS detection & EE OFDM symbolmimber
frequency © t&te] full search & &2.2 FET size 7} <39 1> Time and frequency structure of a single SSB

TS ARl o) Ay ARARTE A whEkA

1422



2020

WhH PBCH decoding 9l 4] sampling rate & Zo]4
initial cell search 2 A3 &Fo| Frlstnz 7|& #HS
I = AFE-3ht

whEbA], 7]Ed g we galstd S CRC A4S
o] &3}y PSS/SSS detection 7FA] WA search 3dhal
t}x] PBCH 7}4] decoding 3t== % ¥ search 3}3iT}.
o] Aol A sampling rate ¥ FFT size % 0] 9]
parameter FI}ES WAHINFTE= 47t Fasiw HAL
H#HS =3 RF 9 sampling rate & W7 3fofF s},

PSS, SSS detection & &3 22 frame boundary &
o]-&3&to] window TZrWHelAwt thA] FHA search =
SIEE FEr] wid, F W search & wl A=
A zHe A

A S % 8-51o] initial cell search time &
I} average estimation & <72¥ 2>¢9} ).
SSS/PSS/PBCH  AAl  #AHolA]  sampling rate =
2 95 1 32.4ms 2 7PE HL A7t
detection A¥ FEo]
MAZEE ALy, MAz=sE HLs9S h
44.7ms ] Agko] A= A& Fels)
A2 QAI7F 102.3ms ] H]&} <F 56% F

Initial Cell Search Time
E 102.3
32.4

>MHZ FMAL 30.72MHz

<ad 2> AAZ=EMFH 7|129E(B)Y S A THRSRP: -68dB)

SDR 7|4+ 5G NR Synchronization #7goA Z7] A
EFAl o] Al7FS Fo]7] 98] sampling rate £ W75l
Ags A3 543 AARE Fd & ASTh

ACKNOWLEDGMENT

BoERe 2020 WE AREEIEHREAN Adon
aaAARe A9 wel  FAE  7xAPA el
(2018R1CB5045506) 2020 W% AH(H}e7]&AHHFAIH)]
AR JEAN ARG AN wo} FAH AT
(No. 2018-0-0072)

[1] Igor Kim, Jungsun Um, Seungkeun Park “Implementation
of SDR-based 5G NR Cell Search” 2020 22
International Conference on Advanced Communications
Technology(ICACT), PyeongChanga, Korea

1423

[2] 5G; NR; Physical Channel and Modulation 3GPP TS
38.211 v.15.6.0 Release 15, Jul. 2019.

[3] 5G; NR; User Equipment (UE) radio transmission and
reception; Part 1: Range 1 Standalone 3GPP TS 38.101-1
v.15.5.0 Release 15, May. 2019.





