Hideo Nishimura’ Shuji Yamamoto?

ASAT Bofd F41 A2 (5G) & 2H]AF S

otz AFEgET) 74 54 Te0] Fye 34
o o] F&e FAE Bl gl A2 stoi ofc]o] Y=

E 71ER]7] 1 AL AT blox g

concept tests)E ¥

Y21E 9Jof SGE o BA] FgSH=A|el it B, £ 2

ot o]} cjop

FZ Yt} Yokogawa— 5G 7]&S &
21 FXIop7] Aol 3 Aol 88 7Fset AHElE B2s] 517] 919k PoC HIAE
APo1H A, 71e0] E2} Zefo] =702 Fofsgarth. 3% £Hyo] =]

SN % H 9P B ]
Azo] FF5eA) F7o), A E}

ot O xg
(proof—of-

= 5G Zled} 1 HAA g8 Ak, 4

AH AFE 2] ZpA ] il /1 EE o2 A, Yokogawa7f ojE ?lof k23t F5of disf EF

gt

B el gAE 7es EYotal dEUTh 1 A 7 F shv=
Zof #AGlo] FAlE 7155

1 A 34 34 AgellA] o= 7H2] 852 AFGEI glom, T 95U gt q

T Aol &g EAE 2F0] Z|ofstn A5t oS EA0] 97 AFRe A

E0], [SA100.11a+= v-¢- A= Q= 4H8 74 FFoln], 1 58 2 2¥ojzp2 1]%3}7] 5 Zae ;qcﬂoﬂ AAA oHAE AL

e B BUE R AA Alofel o]27|712] FH QI S L= AHE A ojof ghct, o] A=) & o]

Ut ouz] Aokt AAE] §AE EYO R ol A Fd 5

A 714 (Low—power wide—area, LPWA)& ZH4F U g @ 71 8f

of grzefl AHGFUTE 24 B4 ARl B3 7)7] 5 mutl
A QAN Yol AgElol % 99 BRHS Folt o)
=gol gyt

373 49 2

7 1 9te] Az eIAE AL B8 FA717]

*1 Technology Marketing Department 2,
External Affairs and Technology Marketing Center,
Marketing Headquarters

*2 External Affairs and Technology Marketing Center,
Marketing Headquarters

e i xﬂo1<>+71
oA Hs5F AT 48 Aol BRI, o ol Al

FET 481 FNE 292 PYoleld G 5o A Am

il

7“01] HHXHOPF U AIMES 92ska, el diolHE 4

Yokogawa/] 5Ge] AH1A
of gt o4 Aotz St

Yokogawa Technical Report Korea Edition Vol.64 No.2 (2021)

ot 54 Al AAA 5G 28
s =t ol =AIE siEst] sl
Apgof| 5t PoC HIAES} 24| B3]

ol& Al°ll AlEsk7] YA E d-8%F S4lo] ;Ri‘

39



37 9] A3k 212 919 5G FA 54

5G71&9 e
B4 EA

“5SG™E 3G, 4G/LTE®] o] o]5- 541 A5 o] A5H|H(5th
generation)& UEH= Tyt o] d A= £2 AFS 9l &
A ABIAE Q1o AR E AR, 5GE G/FERE ofy et 480
B RE e AHES d80ke AR 2lE Ul (Internet of Things,
[oT) AlhO] YIEQIA Q1 oat2 & A & QL& /1 9l
o 717 1o YRt HieF o], A A7)EA At 4 FA F
(International Telecommunication Union’s Radio Communications
Sector, ITU-R)Z 5Gof| gt Al 742 541 E4& Aoyt o]
L A 2k 3 (enhanced mobile broadband), 21141
(ultra-reliable) ¥ AAA(low latency) 41, 7R 71A|E 541
(massive machine—type communications) YU}, Z- B4 EAo]
gt 45 87 AR oloj A= AAA Ay BE 2 A
T Sl $5L B av fEUrh A& 501, 20 Gbpsd] 114 F
410 2 gk 7o) 7 & FAlo HEE WA glEUTth

Enhanced mobile broadband

High-volume
content
download

AR, cloud
applications

Smart home
(security
cameras, etc. Industrial
Smart city
(sensors, etc.) Autonomous
driving

Massive machine-type
communications

Ultra-reliable and low-latency
communications

J211 569 M| 7HX| EA EM T O 28

— =

Of

Hr

e mutel B

SG Frjed TA B4 dlole] Al ol o 27
119100, o]t o Aol A 420 2 aslo] £ AUk £
nhEE = olejeh 5

9 1 9] Bkl BEllE 915 Heo] Auls
48 T8 98 ool fEAl durt a7 Aol Ao
20 Gbps©] 541 &z} alg 219} t AF82kel] Tk ©F 100 Mbps©]
949l B4 vhelZo] Eabgrt

oL

Z348 9 A2 F4l
5G= ko] A=Y 9 v A<

A o] 7Heete & ol 2E BHE Y =

Alol, 94 & 9 AntE J2|ee} 22 vl F2]ElZ (mission—

critical) 4Fdoll 2857 Q1 APUth 87 Agtoll= 1

54 (over—the—air) 7] Al7HE 99.999% o)/d<] szl 44 48-&

o] kgt

40 Yokogawa Technical Report Korea Edition Vol.64 No.2 (2021)

e A% 54

o] E4e BAIo] AL thro TS FAlo AFShe 2
2 O}, oT AAet o] vielel 2 T5HE ool 4T
A7 G 38 Hobg AT 4 It 87 Al km2 I
10051 7} o] Bt/ E 588 4 9l 53t 104 oo Ho]

[¢]
25, wiEE 7 A 5ol sy

N

A8 Fubg g Arg
gtoluto] B ISA100.11a9} Z-2 ThE
2 AL etoldAE 5T Bavt gl
A (of]: 2.4 GHz th )& AHEFTh. o] H] 2olAll
FAREO) AgAFEe] Thekeh 4 0 2 ARG Th
o4=9] o FA AR S B HE TS B 9ol dsY
Holl 5G ¥ 71 510] " FAl AJAEe I
S AR A/ 4 YL TR AR o R R ©
FIoRRt gt Fupa th9S ARGSto], Kt Qb2 <l
= TAGU A4S o E Aol AolA=
Q7] wzoll, ‘A8 Fupp g AR 5G FA 7S ]
Az ks o] ohg FA 7]eat 2PEstshe 84 5 5
=
5G] A Fub S92 =7, A GEE o229, Sub-6
2 2] eju} (millimeter-wave) T o] A= Ao 2 oAFEH YT
m Sub-6 (6 GHz 1|gh)
o] Fup 2 A 22| YA} 54 G| FRo] g -
AUt g2 M= 3.7 GHz ¥ 4.5 GHz tj9o] gyt
m o)t (Millimeter wave) (24 GHz ©]4h)
o] BFa} Aub= 2 AP0 = el ol &S AA 93
A5k W2 AES AHESte] B w2 34 852 Al

[e3]
HA
4 QiU QoA 28 GHz tYo] =95t

N offt
2
N

o
=)
E

< %

o) 7] 24
=
—

nj
O
1o
X,

gy Té
x|
2 gy &

o mx ml A% rZ AN rlo S

r
o oft

o

_'L
i)
jinss
i)

Ho
e

sk
A

L
nst

A HIEQA 29 (24 56)

71& mutd T4 A A" o] 55 Al A (mobile network
operators, MNO)7} 758 A& 5ofl W& 919 T4 AH|~
£ AFSIEE AAE 5 g 5G H] 541 AR (o 2
HE 297 7F ARt 219 ol 4] 74 LANTF 22 Abd 5G Y E
YIE FEIL LYY S A F A= Y A Y
A ofZeAol A wet B4l 435S frAshA wESH 4 G
Wk ofue} o2 W EL|A 9 AFEAFR R E F]]Elo] 917 tiZo
2 HoMJ Wl ePg Aol Q5] ofZa]Alo| Mo Hgtghct?.

A&l 27 5G AARANAEY 719 @ AT FRI} A4 2=

Hr o |m

73 Pl 22 5Geka Bel A A 5G WEYAE FE)
T 99T ACR AFEYT E 12 A3 A7 sGot 24 5G]
F8 5742 vmet AYUch MNOo| 2 Fui tjejzis 2

T2 sub-6 (4.5 GHz tf %)) & Zeju]Ex} Fuf o] =2 5G]
FgEUh 22 ARIAREL StoldlAg HSRE ol A7) FuiellA

oot Fuks e SHA 02 AET 4 YUt



HE T AL 5GRF 2 5G| £

A2 5G 245G
#] MNO
EECE] SEE R ,
2ot AIAHMNO) B
=4 A = (CLeu el 2 ifr:g%l o fjo]]
MNOO| Tt ohg) | FE 4 9L
grolAlA HEZF | MNO iﬁ ZS}G HES=Z
E]‘% 0]o. < ZLF gRa Cﬁ)}x‘% (E@ 5G
AFgA}EHE o] f»:%)(‘ﬂ]- A 2 Al o] che
A - A7 91
o]zl o 9le
- == AT . : ‘%5’.
wE% (49l e SLH )‘5
23 242) eee
Het2 S8UEYA | 1Y AM
Hobd QFEE 2002 YEYT9] Het
FRsolof ¢ 7ol & golgt

37 A4olA 9 5G
A 28 A

QET:E RISE B
7 2aae] BErY 9] 97

E

st

g L
a

o

of

W

dhat 87 Abge] The i ;ﬁ 541 $-8 Hoprt gk 54

A7 Ao A A rg3 uret
I A cEE oIS SME] ‘%‘Fe‘
o= ggwelet ZldEyc OPEH L ES

Enhanced mobile broadband

1. On-site operation support with mobile devices

Enhanced mobile broadband

2. Remote monitoring with high-definition images
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Ultra-reliable and low-latency communications

4. Wireless/cloud control systems

Wireless process control networks Cloud control

Control
instructions

Massive machine-type communications

5. Simultaneous connection of multiple sensors for
the digital twin Predictive
detection,
optimization, etc.
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