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Timeline A< > & —p
5G Standardlzatmn 5G Phase—1 Standard|zat|on 5G Phase-2 Standardlzatlon
: Start :
ITU-R IMT-2020 F‘Pen‘omancte/ Proposal )
o - equirements, B N
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I :
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ue-aro [ GEERE
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Commercialization
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5G Demo © Initial 5G ' 5GPlus
(“18.2, Pyoungchang) (19.2H) (Mid. 2020s)
+ Phase 1: Rel-15
Phased NR v NSA NR early drop : stage 3 freezing in *17.12 (ASN.1 freezing in ‘18.3)
v SA NR drop : stage 3 freezing in ‘18.6 (ASN.1 freezing in ‘18.9)
Approach - Phase 2 : Rel-16
v Comprehensive 5G : stage 3 freezing in “19.12 (ASN.1 freezing in ‘20.3)

[ 1-1] 3GPP HES} OIUAE

Peak data 1-20 Gb/S 8 Connection ! thOl.’ls.and_ 99.999 %

. Tmillion Reliability
fate 2/ density Devices/km® (of packets)

experienced 10-100 Mb/s Ba“tft:ry 10 years aPCZSLJ:;OCr\]/ 10m_<1 m

data rate

0 Strong privacy
Llatency  1-10ms {::/:} Availability 99'9.99 % Security & security, and

(of time) purification
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Relative cluster market size, 2026 Aut|nomous
robotics
Smart
surveillance
Remote
operation

— High

Real-time
automation

Augmented reality

. Hazard and

Maintenance Enhanced

sensin video services
9 Connected

vehicle

Monitoring
and tracking

Low -e— Go-to-market challenge

Easy to deploy Deployment challenges - Difficult to deploy

[T12 1-3] 5G S8A & HOI=0f Thst HH (0H2)

0710l SASHS YXM, BFEO| MAKEO X UAKX|TH 7Y S8 A2 0| 200 CHst

Domain Knowledge”} OF& S25| A=EX| U1, Mt 4l 20 XA 2 F2ok7| 0242 FO|

ECh= Mo QUCE. oIE S0 of2h 27 [1-4] ADIE ZHQ| 0| S0iEtE, S4l 510 F0|, 80% Ol&s
XIX[Gt QUCH= HO|Ct
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.mmm (((Ag)))
- -~ TIEIXXXXD - -
Supply Assembly line Sensors
management

(1 AR

Operations Sensors Robot motion
control control
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Inventory
management management
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2. 5G ADE WEZ| A HEEst A e £ S8

O e oA 2=t H e =

Ol HOlME, 5G| 7|2et ADE S HEE =M HEe Stis dH=H ot ZUQI0A 5G
I A0

JEHO= BFEOIR, M=z OE MZAMSS MESS0| M= e A5 4 Ul oF| floll S8X2=
KI7{0F & #2I0|H, ADIE SHE #3061/| ol S4 T4, =218 B, HSHA S G LHOM
20| 223510 I 7I2H0M T 5G| 7|g2tet A0LE S0 HE6I0 M| EEst Se& YA STH,
T S4 A0 e 2SS 2TE0| DS,

5G2| MAl= “bG O|SEAMAAR(BENHA, 5G A|AH]; 5G system, 5GS)” L “MZ2 ZM(new radio,

NR) 7|82 H=2A|Z] 4G 0|SEAIAAE(evolved packet system, EPS)""0ICE NR 7|&2 H=A)Z!

EPSE FUEY SUE FIH2= EJler AIARI0Y| 20 %2 XA, &2 EIE 76t
AOIE S| MEoh/| LA 0t WekM bGS & HE0| 5G 7[2 ADtE S} 7+ SEd0] &2
BZO0IC.
5GS= O|SSLIAAY HESE HA|QI 3GPP7L BESt L. BEESIE 2= 4S8 SAloks 20,
PS

3GPP= HWHXNOZ AF v MO 7|2 742 EAl(release)aiRiCt. 3GPP= 15A £Al(release 15,
Rel-15) [f 5GS &3 FAS EAlote A2 SHEZ 2016 327|2H 724 MASS ARGHACH, 015
20184 327|0f &=25HH

M= MU O|SSLAAR 745 U= A2 STt Y0|7| HEo| Ol 27|20 5GS #4S
o= A2 IR QI MXQUCE. M2tA, Rel-15 74 &Y Al, 5GSO| @+ == 72Xl Al 0IE
S0, I8 0158, F2 X|AA[ZHZ PEEA7 |= A0 SR

SHH Rel-16 S0{A, 2CF 2AA0| 10 HESE QAASIS IEAZ| =2 5GSE SHAA
T 4 HYSO0| SQUSUCE 0[248 74 HAS| G2, A SIS et & Fl3Karchitecture

enhancements for 3GPP support of advanced V2X services), 24 £85 5GS(wireless and

ol

]

A7 Ol SHE

wireline convergence for the 5G system architecture), 0|SEA! 7|8t AFSQIEUIS X257 | {6t

1) HI=&&(non-standalone, NSA) 5GE NR 7|&& F=A1Z] EPSS| S2|0|= FZSHKIZE, NSA 5GE= 5GS LHoflA

FEEO17| TS0, Hasst B OfLC,

[ g Ly

s

H1 FIOII

<@

ADEZE A 11



<@

5GS ZlzKcellular loT support and evolution for the 5G system), HE|Z AH|A 2l H(local area
network, LAN) AHIAS X|2817| {8t 5GS(5G system enhanced support of vertical and LAN
services, Z0A{ Vertical_LAN)Z & &= UL}, 0] 7+20, ADIE S8 71 #380] 42 74 2Rl
=™A Vertical_LANO|2t1] & 4~ QUL

T4 &Y Vertical_LANS 20194 6201 E2l= MH|A L A|AH! BIH(service and system aspects,
SA) 724 J&(technical specification group, TSG)AIAQ] £018 SHZ FalZ| 7 QUCH 2018 AKX
AP & 7|7Kstudy phase)S OHX|1 2019H 8 2AHXOZ HAs} 7|ZHnormative phase)Oi|
EQUE Zo=Z Holr, o]0 Mzt 2 MM = study phaseOlAl SXH7HX| O|ZX LHES TIREZ,
2019610 282 2SHC 2 43t E=2 0] Hoj| &2 L8 TS 4= UCH

Vertical_LANOIAN CHX|= =L Olfr= TS 20k H| 38 WERT(hon—public network, NPN)=
HEA X|El=7) A7 21Z4& SXl(time sensitive communication, TSC)2 HEH X|=7}
5GSE Sdll LAN MH|A= H{EA X|EE=7t M Ol 25 5GSE AOIE S0 X5t/ 2aH
Moz SU0F =H|Ct

2.1.1T NPN

NPN2 AIIAE0| 286t BEAIMN0ISSMUIERIF (public land mobile network, PLMN) LA
SEME 2= UWEYA(hon-standalone NPN), E2 PLMNIt= M| 250 SANOZ 225

HEQA(standalone NPN)E S=56H

2.1.1.1 Non-standalone NPN

Non-standalone NPN2 standalone NPNELC} S& 40| 22 1F 0|2 X|#Hol= WL ZHHGIC.
Non-standalone NPN& X[&5t7| Is 2el FH< & (closed access group, CAG) AEHXI7t AHZ0]
Ht=|ACt. CAG AMEA= PLMN LHOIAM CAGE SYotAl AEEtT}. W2t gk AFXRS] PLMNOA]
MO|= CAG MERZ} THE AEAIS] PLMNOIA A 2= AT

CAGE X|¥5tE PLMNO| 2t Mo A\|AHIMEER (system information block, SIB)H| CAG AlZXt
2 02 82 0| AFRED SS UEHH = KIAXKcellReservedForOtherUse indication)S E0t0f
STt M2t CAGO &8t HE0Al= CAG MEXNE L F&S RottAM, CAGE XIHoHX| 8i=
CIZO0] O] Mol ¥Zot= A2 S & ULt oHH, HUR of2fE CAG A8 =52 &e|oiof otH,
PLMNQ| 7tX M 22| 7H&|(user data management, UDM)HIME A2k 71UA HES CHEOF
HC,

roh
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Non-standalone NPN2 EPSQ| =5l 71X} = (closed subscriber group, CSG) 7|st d
BIAOZ XIHES & 4= AUCH H|wA ZHHSHA PLMN UM non-standalone NPNS &8 4= U=
CHAl SHAME WS, PM™ASHEY A (radio access network, RAN)ZIX|S| S&A0| HAEICH=
70| Ht2 T740|C}. Z0f HIEYH(core network)MflAl= H0{= UDM S0| PLMNO|| £3H0f 5=

S20| 2Tt

2.1.1.2 Standalone NPN
Standalone NPNE PLMNIt= S2XOZ 25|02 T4 o] PLMN AlHXIE DA AAE

HOIRIO| ChEt 127t MKOR BEsILY, YoIo| 7
ctandalone NPNS 28312 7/201 s 27} & KO{ojd S 5P} 22 PLUN HExP} 2.
OIS ARBSHE EIXI9H, 2| 942 AQ0= PLMN AlgAIe| 27} IES “009'2 MHsk YEYD

N 2 A
FE= standalone NPN% 280h= 70| Mt gz e 4 QUC 0|27 ofH Ut HUSS |5t
7|22 PLMN M8 H7ALIZ0| S&t2 X Z2HAM standalone NPNE 2

Standalone NPNOf| &8 o~ Q= HE2 SAEQI Q15 HEE 210 JUOH, US2 sta
NPNS MEf57| Q{off NPN A|HXIS 7[HtoZ $F NPN MEf HZ{LIES 35Tt 7HHte| Lo,
standalone NPN & 0|7 l= NPN A/EHX7t PLMN AEHALE UiA[SH= 240(2f 0 = 2~ QUCH

Y standalone NPN2 gt H=S0| 27(|0il= PLMN AMEH0| 12{&|X| Oh= 5
PLMN AHAIE @&07| 0| Yot HUS0| MEigt 71540| RX|0F HOF FXsHA| Ut ':._f”e@l

Standalone NPN2 19| =38S E&oh= EH, 0|54S 718 THEOIA|, TiA |
NPNe| HHZ|X|E GUEE HHO|AH, MHAE HEXNO 7
°|0H (E2fl= 2A0[mo| 52| H| 3GPP 24T 7|&8 S8t 5G6S F&E2 X
& H&MI(non-3GPP interworking function, NSIWF)E 0|&
II_E15|91|:}_

GEHOZ 0L X932 EUS0 ot =25 Sof 845 olti/t e d=2E8 Sofl 415 ofloret O,
MH|AS &4 g BEGH | floiM 7HY 72Kz st A2 ROICt Ol S04, 0|SSAIAAHIC)
oF oM CHE A2 0|3 If MH|A H58S ol EPSOHIM= HIOIERO0|7F, bGSOIME= AFSAHH
WA|(user plane function, UPF)7t, & 2| 2|01 &t CIOJEE 201 0|18 = A2 27[610] 2L =
H2Z2H 22 e H|0|HE o2 20tF= H0| =17, H|6 LTEZ H|0|H S415 o7t 240|I0|=2
HIO|H S415 oMl =, S8 ASUHM & AL o= AH7F S EXfettt.

i

S0

Bl

A}

|m
Ok
0z
1=

A3



o 2 56 AUIE mER| 2N EXE YU 2he| £7 53

oo

Standalone NPNT} 28t PLVIN AfOIS HILIEE BH0|7 AHIAS A4XO2 HBoP| 96 %2
st

PLMN L0l == 22— 2-1)2F, standalone NPNO| == R (TE 2-2)7F HIOHE|ACH

LN4
N2 UPF mm Data network
N1pLmn N37J
N3IWF — PLMN PDU Sessions
PLMN . — NPN PDU Sessions
Non-public network Ni(VUPLMN
22

_______ NPN 3GPP
Access

[Z22! 2-1] Standalone NPN&

S5t gt PLMN T2

21 2-19] It

2t MMS HEH H3ES standalone NPNS 7421 CH2 PLMNS| N3IWF 2 UPFS 7K
CIOE HEQI EAS £ Q= HE U £ Q

5t QICt. O] FZX0f|Af 20| standalone NPN2| UPFE Salf
HIZ CIO|H HIE/ITL S

S H 20| PLMNS| N3IWF2} UPFE AHX|ZZ 5t 73}
UPFZ 202 &8517| ¢

2 PLMNS|
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0] X2 A151H, PLMN ZH0||A| Hi2t2 = standalone NPNE, st IP HAMES H|Z5H3E= non-
3GPP &40 6t ZH0| X|LHX| 40, 7|&0| & HOl=l non-3GPP M&UI3GPP ™MaW 7F MM

SHEQH IMYS &&otH, 117 2-10(A] D2t AMOoZ LIEfH NS, AH|A ¢4
7151 standalone NPN2 AX|X| 24=(Z, PLMN W] 7HAZH2 A2 2 She) M2
CHet O XtAMISt LHE2 3GPP TS 23.5029 4.9.280 = AE SELE F1I5H|

wn
r‘ﬁt?oﬁ
3 Mo
o 0
2 A
!
o IH
S =

il
o
Mo
rhu
e
il
Hu

H
Ut PLMNEZES HX|[= M9 standalone NPNS X X|L7H= MMOZ AH|A o
£7l= Ak ksl

I
0x
njo
=10
Ral
_O'ﬂ
g
x

PLMN 3GP
Access

Non—public network

— PLMN PDU Sessions
— NPN PDU Sessions

=X 3GPP TR 23.7340{|A 23|
[12! 2-2] 2t PLMNS £35t standalone NPN &<

= 2-20] LIEPE X5 EH " 2-10|M 221 PLMNZ standalone NPN2| H&0| BN E 742 &
2= QI 047 |M H2 standalone NPNQ| UPFO|H, 12 2-10] Cist AHE, PLMNI}standalone NPNS

K2 SR (8t 5181, 12 2-20] KR 4 DR T2 2-20f LIEH-+ 0| THet MBS Marsict

=201
CI2t, standalone NPNO| #&& 3GPP E&7|&8= 78= RANO| Et PLMNO| 1=% RANEL
MO LA E3tE /US 7tsH0| ELE=, 7 2-19 X7} O3 2-29] AXHDF ADIE
x| o

THO| O Hafet PEUS K5 4 T

ADIEZZ uiAf |15
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&
O

2.1.27TSC

TSCE {lof M 7HEE A|ZH 214 HE YA (time-sensitive networking, TSN)2 & 72435} =
7|£0Itt. 3GPP2| 2 A Vertical_LANOJAME= TSN E2|X| 2t2] S48 F402 35k= A
Z=0tC 010]] it 213 2-30i| LIEfH 1227 M|QH=|UCE.

N\
J

Logical (TSN) Bridge

Device side
of Bridge

AF as TSN
Translator g
(CP)

—Plane

(Y

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
TSN o i i
. 1
Brllzdgde/ Translator N60-| 1bl= Translator - U-Plane
ne ! (Dewce) !
Station H

£X 1 3GPP TR 23.73401M &3

[12 2-3] 2Et PLMNE £8t standalone NPN &

7 2-32 28, 7|&9 5GS Y TSN L] AHZ0] MIRHEl JHAli= TSN #12t7|(translator)&0|Ct,

22 St HERIS Z0f| St TSN translator/t E2, 5GS Z=EZ1 TSN Z2EF 7t0| Hetg
2SICH 0|2 ofH 22|22 TSN He2|X| AL0]of] M1 77+ Mgt 4 QLY.
Z TSN translatorg 7[&2= s M, &% QHEO|AE 7|E TSN 20N CHET
QIE{HO|AO[, RE% QIHI0|AE= ATt QAEHTO[ARI NGO QUE{HO|AO|CE 5GS LH2| QIEHO|A
AP S 2= A= oA, 3GPPUIM Hxt A3t 2 7t5d0| =Lt o, HESRA = TSN
translator= 2% QIE{H0|AE 7[&E TSN #R0|A ChEEl QIE{HO|AO|H, % QIEHO0|A= 5GS
TLZR0IM CHRIZEI QIE{H|0]AO|CY,

16 I SGFDrum



2.5G ADIE ME3| x| BES L Q| £ 53 f)

I SHX| TSCE AlHs| #lall 200 & &
HHES A2t 271 S712H=0f A00F K|S A2
A7| WZO|Ct O 2fol 118 2-45 7|22 A

Q3 0|A4= 5GS Q| A7t =7|310|C}, Sk mEkst 2t
2

=
[H(itter)ZS &0|= 52| &Y

©) PTP capable .(©

o .
________ i transport [ | ____] End
Station| S "N60" M NW M s |Station

M: Port is in Master state
5G System S: Portis in Slave state
GM: Grand Master

£ : 3GPP TR 23.73401M &3

[1& 2-4] TSCE ®Iet AlZt 3713t

O™ 2-40 =M, JHE OAE AAE RANCTE 2-401= NR 7|X|=(gNodeB, gNB)2t HA[)2t
HIERZ = TSN translator0f 2ZECE. 5GS L0l HES HM2let HAMS2 0[218F 1A= DA AJA 2L

XZH AZO| 2ol AlZE S7|SHEICE T RAN AO|2] A7t S7(8H= OIS £0f 22| A5 A= 2
Ol5te| MYt L FXE 0o Ut A7t YEHE T £ U1, HUL 0]0f w2} RANIE Azt
Z7|32 438t 4 QICt Eot HS ohat = TSN translator(12 2-40= ZH(end station)0|2}
HA2E NGO QIHHO|AS Sl AlZt S713E +3E 4= QUL

A2t S713t £2482 20183 LU Sl &X5| Z20| LHHT! AE7L OofL2t, 2 WA ATHSH LHZt

2 N AL 127t AUS = U

2.1.3 5GSE &¢t LAN MH[A

BF

5GS= 0|0| Rel-152Ef Hz=o| IP HIO|H & =2 OfL|et Tiefet SR H| IP HI0JE &= G50
1 AAEUL. DetA 71201 5GS MHIE He S2AS22 FF010], 5GSE &dlf, Mg =
o[ Ley|@ls MEE 4~ UES St 7I1s2 0/0] Rel-15 5GSHIM = 7+,

F



<@

1Lt Rel-150il M=, SHAS| LANO| £ot= HES 5GS WOIA 0EA 2Eete AKX £
IE0AH HSE= HI0[H= HEA Z2fg ZAXI0f tHet =27t AL

ol

a

LAN Lf &9 JE3sk=, HER/FNAM HMatHS S2 0[ZchM AAEC = £k =X| OfLH HERS
== JiA|(network exposure function, NEF)7} MEZ5l= APIZ O|2dl1M 3= 4= QICt 0|2
OISt HUS2 S8 EHE A|H MMS Md6l0F oh=h| 012 floiM= 71E2 HE 2t*Y M

Hx(user equipment route selection policy, URSP)E S0 Lie{F= HIF LSS Sof IS LY
HUH SS9 URSP #1212 WiEL.
SfLIS| LANO| &5t HHES2 S&2 UPFO| 2ol MH|A &= 20| HHZAIGHH, 2Hof &KX R&t
FR0z, Mok Y UPFE &ot= ofLtel LANO| &8 HUS2 (H|S LIS LANO| &5t ZE
S S0| OrgX2te), & YEHQ FeEe WS oioF STt 01S I 712 N9 QIE{H|0|AK= Ct
M2 QIEHO|AZF 1T24%| 10 QUL

T

2.2 22| =Tl =3F

5GSe= O] M2 7=& 0| QiCt. f2|Lizh= bGol L= thSot QUX|C FE 4B3E Y1
= A2 HUZIKILE NR 71=S E=AIZ) EPSO|T. M2tA 5GOj| 7[Hhet AOE S&O0| Hthz 5+
2 HFe A0t ol &= QUL

AN
Hia xt LSS (Industry 4.0)2 7|X|2 3 02{7HX] 2J0] Q= MAY 23 =T 2SS0| UKL, 5G4t

HH30

HAEY 250 542 F0 M= 252 WX 0} 5G| 7|86t ADIE SAHOZ HE SHYSHTHH,
2N HH SUMT|MAAMASE S| (Zentralverband Elektrotechnik und Elektronikindustrie

ZVENOAM AEs Ty dE2d MY LU XEsE /s 566G AEH5G Alliance for Connected
Industries and Automation, 5G-ACIA)Q| &= U1, FLHOAM = ADFEMZSHAME(Smart
olC,

o =
= =
L=
== MM

Manufacturing Innovation Center, SMIC)2| &=

P b

B

2.2.1 5G-ACIA

a1

5G-ACIAE MAXIE fI8t 5GO| HHEHE 7|, A, 12|10 Aldst ZHE =2lotn HItol7| gt
22 THS EIA HEELQUCH 5G-ACIAE 287|=(operational technology, OT) &A &
ICTHAIREE OfL2t SfAIE HIRS BE HHEXNSES 3HAME F0 2T MEAQ| SALE BB
S 5G-ACIA= 5GE MIZR0 M2 MEAZ £ JUCE ol SHZ =L

5G-ACIAE 0]0] 7tA|HQI 1S 0|21 QUCt 2. 1™0A AJHEH 724 EY Vertical _LANO|| 0]0]
5G-ACIAL| 2|740] BIHE(RACt. 3GPPOIA TIEEl= 4 20l HE MS0| Mz &S T4

18 I _,GFor‘um



SICHH, oiid w2 A0l CHet T2 iR B2 AO|Ch ofLte] o=, 252y &3 bGS Lot #EH 74
=

2
S & It UITL, RSN, HTEN B2 3GPP 72 Fel2, Ay o7 U M ool 42
o

= =
ZAZ|E HIY5H= HR|7| QI0{(242E 5G Automotive Association (5GAA) & Union Internationale des

Chemins de fer (UIC)), O] HAMIS2| 24 HIHOR, 221 3GPP 2 20| FEIAH Tt QAT

5G-ACIAE MZ=A 2AS0| 8 S48 WA, 5GS & 4 20| 22Xl Feks 7IX1
ULt 5G-ACIAE R = ADIE STO| gat=0]| Mef 20| L= QARYES 3GPP 2 210
USA7 |5 ot LS & AYS Gl + UL

2.2.2 SMIC

SMICKE ADIE RIZO0| CHEE G172 JHit, AJBS 4345101, ADIE RIZ0 TS &A1, $21, Fsto| 7ixiS

S5t T2 SCt B O 40017H0] 2UHY) ADIE 2 HE M 7/9] U 7|BS0| 5|0z

25/0f

SMICKE 27| QHAAIO] I3 UCH B2 & AIMS BR5HT YLk SMIC L B2
o

on mx

A
ol
M

_,_

oxsh
NZE 7ts7 ob7| fIgh 71=0] Eofe 02 S 22 7152 SHZ T 2 SHS S I1I%E|E
FQ MB|AE Industry 4.0 715 fIeh AOE SHQ| 2ref MAl 2 AN 22| ADE SF I HHA
NEHE =0T} 0| Soll, 7HS AR E MM HEE Dotel ADE & AFLUHS
HIA[BILL UL

SMICOll= gNB7Z RE0 M, AMZAM= HIE SHOIM Ldot= HOIHE +=&ok= Ol &=

MO|L1 QUTH.

ADIEBH A [ 19
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3. 5G ADIE MER| Use Cases LU Ms QF AlEt

3. 5G ADIE HMER| Use Cases 2! A5 Q7 Alst

AR} A SHO| Ol ANEMER|= H|IX 2t40| RUY, &y, X 284, HIE 284, AgAt

ot L HE R E2F.FSY B2 S2 HCE gYA7I=H =X T ULt 0|
oMz 71E R A 22| R HEHT 7|819] Mt MA0AMSl ZL[otK, 5G 0|5S410] MEdk=
= EQF 7[2to] it XA 2 Het0] B0}

0 HZE3 715121 3GPP= 2017¢ 3ERE EF MY 2010 5G Ol5s3412 HEH,
MR A Iz =04 A 7|52 g€&ot/| st ¢ Rel-16 FS_CAV(Feasibility Study on
Communication for Automation in Vertical Domains)[01]2 AIXRIOH, 0|2{st HE Ea) “O0|2HY
WE 2|(Factories of the Future)’0fl 5G 7|&0] MEL= Use Case &=, 110 2 5G 7|5 ¥ 85
Q7SS Holal gt dixE 7 HAIE KLt Rel-16 CyberCAV(Service requirements for cyber—
physical control applications in vertical domains)[02] & #2435t &S TIg F0|Ct.

3GPP FS_CAV ¢I1E Sofl ==& 5G 7|8t ANEMELE f|et =2 Use Cases 5G o
QA4 IZ A= Ch2 =it 2Tt

rob
or

[Z=2 Use Cases]

(1) Motion Control & Seamless Integration with Industrial Ethernet
(2) Control-to—Control Communication

(3) Mobile Robots

(4) Process Automation - Monitoring

(5) Connectivity for the Factory Floor

(6) Mobile Control Panels with Safety Functions

(7) Massive Wireless Sensor Networks

(8) Remote Access and Maintenance

(9) Augmented Reality

(10) Process Automation - Closed-Loop Control

(11) Process Automation — Plant Asset Management
(12) Inbound Logistics for Manufacturing

(13) Wide—-area Connectivity for Fleet Maintenance



q 3. 5G ANIE WEZ| Use Cases 2 M5 Q7 At

0%

Enhanced mobile
broadband

Wide area connectivity for fleet maintenance
Inbound logistic for manufacturing

Augmented reality
Remote access and maintenance
Process autimation - plant asset management

Process autimation — monitoring

Human remote control of automation equipment
Control to control communication

Massive wireless

Process autimation - closed loop control
sensor networks

Mobile control panels with safety function
Mobile robots
Motion control

Massive machine type Ultra—reliable and low
communication latency communication

=X 5G-ACIA
[ 3-1] 5G H5 A2} FQ Use CaseS19| LHE 2

2 FQ Use Case=2 A0 2E M= S& 2H430| MEE7| Elh=, S5 2F0| M2 2510] SHE

M =0 w2t HANCE MNEE 7ts40]| 2Lt 20184 10& 5G-ACIA Plenary 32/0lA= Bosch
Rexroth, Beckhoff, Festo, Harting, Endress+Hauser, Belden S 2 HMZXX|S0| Ot2het 20|
B71A| 224 =2(2| Use CaseE MHet 7|07t HHEEUCH.

= Motion Control & Seamless Integration with Industrial Ethernet

m Control-to—Control Communication

= Mobile Robots

m Process Automation - Monitoring

= Connectivity for the Factory Floor

(Use Case 1) Motion Control & Seamless Integration with Industrial Ethernet

(AMAF MH|9] motion control)2 5G HIEYIE E3H controller?t Gt EE= CH actuatorS Q)

24 I SGFurum



3. 5G ADIE MEZ| Use Cases L A5 27 A

o3

motion= M|0{5k= AtH|O0|H, actuator S&2| AWE H11 20t CfE S22 A|A|ok= closed-loop
controlO] &2 AEEICE Closed-loop 7|82 motion control2 controller’t F7|XQ =2 ol =
Ct4~9| actuatorS0| S&t6j0F Sh= set pointS2 MY 6L, actuatorS2 StLt L= CH29l X2
IPHOIM ollF set pointdf] b= S22 AeliohH, & IFUIM sensors0| - 22| HEHS ZX[5HK,
controllerOf|/| MEot= Yo Ao 2 LML, I AAIZHE} HIAAIZFE motion control2 7H2&t

4 Quct,

Set points
Motion P
Controller

) Act

Processes
Sense
Actual Val§m

[ 3-2] Closed-loop”|2F2] motion control system

Motion Control2 @I5f 7|& M4t A3t A|ARIN= fieldous, modbus, industrial ethernetzt 22
{M 718tel HIEYF solution0] AFRET IOH, 5G HEYA = A| sensor & actuators E&6H=
S W 2= Mit HH|IS0] 56 HEYZN| AZEX| Zots 27 DAMe & Ut M2k (Seamless
Integration with Industrial Ethernet)2 5G WEXIE Sdfl 7|& industrial ethernetdt 22 M
HIER A solutiong H&5k= Atz0|Ct.

(Use Case 2) Control-to—Control Communication

{Control-to—Control Communication)2 2 A4t MH|(e.g. news paper printing machine)2]
LIS MO SE= T2 7HE HHISO0| otte] S8E 25610 X2/5k= (e.g., machines in an assembly
line) 42, 5G LIEYIE Eali 02| PLC (Programmable Logic Controller) 2 motion controller
210l St Wot= AtH0|H, S7[2HE controller 7t AA[Zt data MES Solf Y| HEH AAS

ZEI0] Moo/ | et g HY Sol ALZEH.

td

=

Adf

[m
OH
oA
J

<@

X | 25



q 3. 5G ADIE MER| Use Cases Y 4

Motion

Controller

bG
Networks

Exchanging real-time data

Motion
> Controller

-

[722! 3-3] Control-to—Control Communication

(Use Case 3) Mobile Robots

Mobile Robot2 AGV(Automated Guided Vehicles)
38 Y S EE 2T U HEQ 018 S ¢
Robot) Afl= 5G HEYJIE 0|23t 0|5 M2t robot2] local = remote control, guidance control
= sI51iC)

AARE S8 mobile robot 7t = YA, traffic M0 S5 Z&e!

S 0I5 ZAPt ZgtE BV |s 44 robots
o|05tH, OlsdE 71 4t & ofl A& Lt (Mobile

(Use Case 4) Process Automation — Monitoring
(Process Automation — Monitoring)2 M| 20| ME| ZA| 2XO 2 5G HEYF0| HZAE L9
Solf Mz 28, 3 JHf, H= 52 M1l 2 dataE ~lotil, 012 5 ZELIEE AAH

SeNsors = 213,
= database0f| MEol= YA IES Eetol= AH0|Ct

(Use Case 5) Connectivity for the Factory Floor

HZE 8% Wols CHst sensors, devices, machines, robots, actuators, and terminals S|

ZH|S0| HX|=|H, 0|F &H|Z 7H0l| data ME L SR/t B2 =~ ULt (Connectivity for the Factory
YHISS A Zot= Al0|Ct.

Floor)= 5G HERAE 7|22 S Lol EX|= Tt

(Use Case 6) Mobile Control Panels with Safety Functions
Control Panel2 ZIXtet At MH| ZHY| interactionS I8t HX[0|0H, At AH|9| configuring,
s= Floll AFZE D, HI A0 ZEAe o

monitoring, debugging, controlling % maintaining 52

26 I 5 Fnrum
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2 A AH| A XIS ol S5 S L M7HSS I8t button S0| HAHEIL}. {Mobile Control Panels
with Safety Functions)= 5G UEYZ0| HZE AAXIHF 7tSSt control panelE Salf A4t AH|2|
= TAl5k= A0]H, mobile control paneldt i+t AH| ZH0f|

MEYUE= A7t data ME0| QA EICE

(Use Case 7) Massive Wireless Sensor Networks
HIZE IPH0IM 2] sensore 25, &5, CO2 § 2+ ZLIHY, 89| Tal AE] 2 actuators2| &t
Z1 =8 DLEHEG| ok ARREICt (Massive Wireless Sensor Networks)= & Chs 5G HHH0||

= o=
HZE sensorE 0|8% & & S dataS +~Foti! ZUEZS Tlelidhk= A0|C

=21 [y

rio

(Use Case 8) Remote Access and Maintenance
MIZE 2P0 A El= Chrer Mot BH| 2 Xtsst A|ARISE2 718 £= eventtf| E #A H

QX B47}t 750ttt (Remote Access and Maintenance)= 5G

X HE HAIQE THetE Sl Ol YH
Seh AAE0 24 H5010] JEE Mefot B0 Tt RAE4+E

HEXIS Sofl &t b 2 &
T2liok= AO]C.

(Use Case 9) Augmented Reality

[=}]

AOIE HZE fAsiAls 2t dit 2H|7F S0l Tet sSH22 S0 Mafer 2YUs dAlsks A
=]

HOGH, OIS SIaHAIS HIQURIR} A4t AH| 710 RIEBH FIE HE IR U HAS st 45 XZ0)
=) Saf kY

oz M

E 57 B2 7|BIOR Mol 7t U Sieixiet

(Use Case 10) Process Automation - Closed-Loop Control
{Process Automation — Closed-Loop Control)2 K& 2H9| At=3t L HHE 2sH, 5G HIEXIO|
HAE CH49| sensors Edll 2 dataE £EI6k11 0|= controller2 ME6H= 141} data 248 S5

controller?t actuator&2 H|0{5t= Y2A2| IHES TEeksh= At|0|Ct

(Use Case 11) Process Automation - Plant Asset Management

HZE SHE= pumps, valves, heaters, Zt% instruments S CHYSH XHAH0| ZXHSHH, 0[218

AHLSol JEIE Mefotal, Joi 2y ME =+, Lot U uAN S &2t RAE+E et

— —

r

ANEZE uiA |27
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A 2 oA LAESE 2t plang M<Re AW0| 6T, (Process Automation — Plant Asset
Management) Algl= 5G WERZ0 HZE T & W LSO et #2] 2 RXE4, SWQ
update 5= 8iot= YTQ| IES LIS,

(Use Case 12) Inbound Logistics for Manufacturing

{Inbound Logistics for Manufacturing)= 5G AREAt Yt I LY local HIEYZ 7He] HAHE Sal,
M HZL| 2Ete

S 2loll AF = HGV(heavy good vehicle)=
52 MSot= A0}

(e N}
o d

IXN|ZF tracking 2! telematics AfH|A

(Use Case 13) Wide—area Connectivity for Fleet Maintenance
(Wide-area Connectivity for Fleet Maintenance)
99| X992 8ol Ol

HIEak= A0t

= dit HMEe 2

IS ?loll AlEEl= HGVE0

st A, 5G HEYIE =5l HGVES| fleet management AHIAS

=

(Use Case 7|E} Flexible, modular assembly area
ADIE MIZE ofiM= Ao Zost S8E A

HEAIE Sl 2=t &

Se GHIS0| ©9| 242 BESHE(0, 01S0| BRO| w2}
QeI iR 2 BIZIE 4 Qs 91 MM 21910] BR5
A‘1|:||%

tCt. {Flexible, modular assembly area)= 5G
A 20l 15 K| @5k= AtH[O|CH.
(Use Case 7|E}) Plug and produce for field devices
(Plug and produce for field devices)= plug—and—produce SEHQ| field device AI2S 7HsHA|

of7| @foll, 5G LIEHZE 0|80t STUIM A== CHYet field device2| Ats U, ¢
S= K| &ok= Atd|o|Ct,

(Use Case 7|E} Private/Non—-public network Deployment
(Private/Non-public network Deployment)= 5G HIE®ZE 0|25t0

E5lE 2XMOZ AFREIX|Zt public HIEYF 2t
HIEQF2tO| HAXXL MIBoHK|

HEXOIX| B2 SO

HlEok= non—public HIERF 75 2 public
E(solated) HERA 758 X|&5k= ARHO|Ct,

o
AE=2
or =

LS T
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3.2 Use Caself £ =2 Hs 27 Al

o

09

3.2.1 2 ds K&

3GPP Rel-16 FS_CAVe| Atz A TR 22.804 HOAM0| M=, X S& 2tZ0] MEL]

OO —o
StAAYY ds2 USt &2 NEE

HE Soll YHTH01].

7| 9|5t £X|0|04, Of2Q} Ze St=2ES 1ot

oot

= Communication Service Availability
= End—-to—-End Latency
= End—to—-End Latency Jitter

= Service Bit Rate

(2) Influence Quantity : QF M52 2ol Y4£X0|X|= LOLt
0|0, Of2Het 2 o=
= Message Size
m Transfer Interval
= Survival Time
= UE Speed
m # of UEs

= Service Area

3.2.1.1 Communication Service Availability

Z Lt 710 communication MH|AZ} H25= A AZHOIA, HOlE QoSO M2t HAXOo=Z

communication AH|AT} REHEl= A|ZH| HIES 2|0|5HC.

3.2.1.2 End-to—-End Latency
End-to-End latencye= AH|A HESS ol S 7t data M0 Zel=

o= T A|ZH0|0, sourceZ
T

£ dh= A|MEE], 0|2 destination=0] H&511
destinationZ communication devicetlA| datag HMEXOZ
H7EX|Q] AlZte 2|ofStct.

communication device?| application@Z2H data

£ A510] application@ 2 TS JHAIE

At

[m
Ok
oA
!

(=]

=

Ml29
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3.2.1.3 End-to-End Latency Jitter

End-to—End latency2| A|Z H#0|(variation)E /0|3t

Source Target
Wireless communication Wireless communication
device device

Distributed Reference Wireless Wireless Wireless Reference Distributed
application interface communic. transmission communic. interface application
function function function function function function
1 1 1 1 1 1
1 1 1 : 1 1 1
1 1 1 11 T 1
|_>I'-~I- -------- e ———— rT=——————— A e ===
1 1 Ly 1 1
1 IL- H 1 1 1 1 5
1 - . 1 T
1 1 11 11 rlay 1 2
1 1 T - ' 1 S
1 ran 1 T I ©
1 L 1 1 1 c
1 I WL . 1 [ o
| | L U L AN
1 1 T T . g :i
1 rha 1 rky 1 1 c 1)
1 P 1 H . \ T =
vk
l fré i ol L Y1 E
: : - .:, - 1 1 H H W- —————— o
|_>, lymmmmmm = [ .:. -:- -------- IR U g [ pp— 5
1 [ 1 Led 1 1 |
1 o r=a 1 1 1 S
1 bl H rlsy raa 1 |
. . . o P . o
1 1 1 ] T 1 i}
] . ! 1 ] ]
1 o La o 1 1
; e Lol L et L3
1 1 1 e hea 1 c
1 1 1 1 1 19
1 - 1 L. 1 1 ©
. [ i ' H o
1 1 - ' ' ria c
1 Le ] 1 1 @
1 1 1 b Ly o0
1 1 1 11 1 1 8
1 1 1 L 1 ]
! - 1o - 1 1 8
1 1 1 - L] T 4 - 1 [=
' [ 1 ' [ rta . w
1 e 1 r=a "7 1 1
1 1 1 L 1 Ly 1
1 1 i [ 1 1 1
1 ren [ [ Ll 1 1
] 1 -r 1 1
X 1l H L . L . v
1 T 1 11 1 11 1
! ! 1 Lrd ] te W --------

£X :3GPP TR 22.804

[718! 3-4] End-to—End latency?} End-to—-End latency jitter

3.2.1.4 Service Bit Rate
SourceZ applicationt|A] communication deviceZ ME3t, destinationZ application0]

communication device2EE| £=AI6H= user data®| data rateZ 2|0|SHH.

3.2.1.5 Message Size
sourceZ applicationMlA communication device2 ME6t1, destinationZ applicationO]

communication device2FE £=AI5t= user data®| sizeE 2|0|SHH.

I ISGE



communication device25H

=<

application®|Al communication device2

=

3. 5G ADIE WEZ| Use Cases 2 A

AlZte

L

—

MH|ALS| AL, destination

MH|A9] AL source

—

—

L

—

)

7|M9Q! data ™45 Q+6t
ALXOZ L= data?t application 2 M|

3.2.1.6 Transfer Interval

F71X2! data ™
3.2.1.7 Update Time

x
M

+—>

101[ awy o1epd
own e1epdn il swn e1epdn

Application

Wireless device
Reference
device interface
function function

Wireless

Wireless
transmission

Wireless
device
function

Wireless device

Reference
interface
function

1 1 1 1 1
1 1 1 1 1
) . ' ) . ' ) . ' ) . ' 1
|eusiul Jojsuel]

)31

td

X : 3GPP TR 22.804
Adf

=
=

[23! 3-5] Transfer Intervaldt Update Time
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3.2.1.8 Survival Time

F7|89Ql data MES Q5= MH|AS| AL, destinationZ application0] communication
device2FH datag MY, Chz dataS W7 (7HX] failure A2 HSH=|X| 201 A HEHE XSS
U= AlZHE 2ofetLt.

Source Device Network Target Device

Communication  as experienced

Start of , DOYVN up , Service by application
transmission
i i i DOWN UP DOWN UP
b . i i i
1 1 1
— 1 ‘»: E @
. : — 00
1 1 9@
: : —p 28 T4
1 1 1 g g
T " P 8 Eg
: ' - 3 - To
o 1 ! o g
i > S o) —_— © e
o o! (] =%
o Y ! ! £ [sh=)
: > I35 : - 8
- Q8 1 I ® -
-— o ’ o Q1 3
. %E: Deadline for| E | % _
:- _——— § ‘§ ! Messagei Reception g E a g
. =
=== |35 ! e .-
o )
: . ! s ! Sk 2
m— 1 1 A S ! =]
1 1 1 w c
1 1 ‘>| 3
1 1 1 [e]
1 1 1 [=)
— ] 1
1 1
— ' >
1 il 1
i i —D|
time 1 1 1
v ' ' '

=X : 3GPP TR 22.804
[712! 3-6] Survival Time

3.2.1.9 Service Area

2t Use CaseM|A] AMHIA7E MISE= S4 He XG2| 2R L= 3AH S7t9| HAES 0jettt.

3.2.1.10 UE Speed

2} Use CaseO|A MH|A7 HISE= S4 thef XSH0i| AAX[et HEHO| 015 £=5 [0[RI,

—

3.2.1.11 # of UE

2} Use CaseO|A MH|AZF HISE= S4 the HE2 4~ 2|0[ettt.

—

32 I SGFurum



3.2.2 Q9 d5 27 A9l ¢

3GPPOAf= Rel-16 FS_CAV & ¢S Solf LYt Use Case M2 & 2} Use CaseE ?let &

X VIS Q7 AYES 9ol 2T TR 22.804 2& E1M0il= Of2et 22 L& Use CaseSS 71

-

Characteristic Parameter 2 Influence Quantity £0| H2|%=|0{ QCHO1].

- (Use Case 1) Motion Control

- (Use Case 2) Control-to—Control Communication

- (Use Case 3) Mobile Robots

- (Use Case 4) Process Automation - Monitoring

- (Use Case 6) Mobile Control Panels with Safety Functions

- (Use Case 7) Massive Wireless Sensor Networks

- (Use Case 9) Augmented Reality

- (Use Case 10) Process Automation - Closed-Loop Control

- (Use Case 11) Process Automation - Plant Asset Management
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T 3-1) =2 Use Case & Characteristic Parameter 0

Use Cases

communication
group <= 20 UEs
communication
group <= 50 UEs
communication
group <= 100 UEs
non-real-time
control
(Use Case 2)

Control-to-Control Communication

cooperative robatic

motion control

(Use Case 1)
Motion Control

machine control

cooperative driving

video-operated
remote control
video-operated &
standard mobile
robot operation
and traffic
management
real-time video
stream

(Use Case 4)
Process Automation — Monitoring

(Use Case 3)
Mobile Robot

(Use Case 6) Mobile cyclic interaction
Control Panels with

Safety Functions o ol iz]
communication

(Use Case 7)
Massive Wireless Sensor Networks
(Use Case 9)
Augmented Reality
(Use Case 10)
Process Automation - Closed-Loop Control
(Use Case 11)
Process Automation - Plant Asset
Management

34 I SG?JI‘UIT\

Service
Availability
99.9999 ~
99.999999%
99.9999 ~
99.999999%
99.9999 ~
99.999999%

99.9999 ~
99.999999%

>99.9999%
>99.9999%
>99.9999%

>99.9999%

>99.9999%

99.99%

99.9999 ~
99.999999%
99.9999 ~
99.999999%

>99.9999%

>99.9%

99.9999 ~
99.999999%

99.99%

Characteristic Parameters

Communication

End-to—End | End-to—End | Service Bit

Latency
< transfer interval
< transfer interval

< transfer interval

< transfer interval
< transfer interval
< transfer interval
< transfer interval

< transfer interval

< transfer interval

< transfer interval
<30ms
<=10ms
<10ms

< transfer interval

Latency Jitter

<50% of transfer
interval
<50% of transfer
interval
<50% of transfer
interval
<50% of transfer
interval

<50% of transfer
interval

<50% of transfer
interval
<50% of E2E
Latency

10% of transfer
interval

EX : 3GPP TR 22.804

>=1Mbps

> 10Mbps

>b5Mbps

<=100Mbps
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H 3-2) =2 Use Case & Influence Quantity 0

Influence Quanity

Message . :
Use Cases : Transfer | Survival Service
Size : UE Speed
Interval Time Area
(Bytes)

communication

=2 50 0.5ms 0.5ms <=20m/s =20 -
communication
(Use Case 1) S —_ ) 40 ms Tms <=20m/s <=50 -
Motion Control  communication
group <= 100 UEs 20 2ms 2ms <=20m/s <=100 -
non-real-time i ; - - <=100 -
control
(Use Case 2) _ 3 ) -
Control-to-Control Communication e S >-10
cooperative robotic 10 ~ 250 1 1ms <=14m/s  <=100 <= 1Km?

motion control
machine control 40~250 1~10ms 1~10ms <=14m/s <=100 <= 1Km?
cooperative driving  40~250  1~50ms 1~50ms <=14m/s <=100 <= 1Km’
video-operated 40 o5 10.100ms 10~100ms <= 14mis  <=100 <= 1K
(Use Case 3) remote control
Mobile Robot  video-operated &
standard mobile
robot operation and
traffic management
real-time video
stream
(Use Case 4) 50ms ~

Process Automation — Monitoring seconds

15K ~ 250K 40 ~500ms 40 ~500ms <=14m/s  <=100 <=1Km?

- - - <=1m/s <100  <=1Km?

typically

(Use Case 6) Mobile cyclic interaction 40~250 4~12ms 12ms A0mXE0m

Control Panelswith . .
Safety Functions b|—d|rect|p na_I = = = = = =
communication
(Use Case 7)
Massive Wireless Sensor Networks
(Use Case 9)
Augmented Reality
(Use Case 10)
Process Automation - Closed-Loop - >=10ms - - - -
Control
(Use Case 11) several
Process Automation - Plant Asset - - - - -
seconds
Management

. . . . ~ 1/l

EX : 3GPP TR 22.804

ADIEZY i | 36
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4. 5G ADIE MEZ| BE 91 =0 7|&

4. 5G ADIE WED DA 2 Q9 J|=

>

415G ANE HES DHE 2 24 Q

g

ADIE BER| U] $82 71710 R7IHO2 SXoP7| YsiME 568 H83 £HO0| Bo2f &

7 UL ADE WELI9 [TVE EEFE H A0 M2t 4HA 222 #1250, 2 209 +&0]
Foo5 M2 YO H0/H7t ZEE0| M2t 5G S0 2RE: 2 S7otA| .

(H4-1) SY 7|2 2EEE0 ME ANEHEL] &

2op/4E 71ZED] £7H1 - 2602 =5 o
THeY RO  BYBRBNY AN UMYOSUSHEY J|E-MU-R5-BF AL
@EMSSW) MNP 2HUMARINERS oS80 XX 281

HH|tS=E0F HIZE-RFDSE MM PLCSS E8et At AAR HHSE= VIS 27,
MM, 2R SHW) 87z H0H Y AMWYEXE+H, GHHY  CPS ez 238 AE 2%

X ZAHIXT|HE (2017)

JJE AT BTN Y RS0
HEQITIS FHO2 17 U =0lE|T QU B HUAE ADIE MER(S| THRA U #Y7|ES
TG 5GE ADIE 2|0 H8at| 9o LR T2t 2 Q152 2AGIHOD, 0|8 HIEO2 ATE

WED| 7|2 WS HOHSIRICE

4.1.1 ADIE HEZ|Q| 14 Q4

ADIE WESIS FYols QAV|ES2 o - 39 - olfI= &M, 22 0E2H018(S/W),
A

SRB(ES/W), TH0IAH/W)LZ I E.

4.1.1.1 (HZ2IA0|9) ADIE HEZ| |T SRM9| 49| ATEL0] AJAH
OHZ=AH0d2 THIOIA0 25 =ZE HIOIE 7tA|et & 24 o A= ALEH2ZE g5,
OHZ2A0IEME SEEA, MELAEY, SHEY, SHEH, AN/SEHY, #&/22/1403

S22 FHO=E AZHLL 0128t OWE2|AH 0142 E2F= MES(Manufacturing Execution System),

ERP(Enterprise Resource Planning), PLM(Product Lifecycle Management), SCM(Supply Chain

ADIESZ uiAf | 39
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Management) S0| QL.

4.1.1.2 (BHE) ANIE BE T S2M2| 57t ATEY 0| A|AH

BYEL CIHI0|AY) 5] 2TE HOIES 24011, 29 U Jhy 22| AIZ2014S Sof s
HES HBOI0], 25 Wit D2HAS R0Y/B2/510] 49 HZ2AA0IHL GHE 4 U= AlagOR
THECL BHB0I= Wit HOIE ORI A, AlOIH B2| 7|, S2ARE JI%, Factory-Thing
Riip2| 50| Qict

4.1.1.3 (L|HO|A) ADLE MEZ| T £2M49| 59| SIEQI0 AlAH
A

ANE MELO] BE J|x HEE Xl H Molols HAZ AEE Vs, HERA 7Is, dd 7Is
S0| S20iH, ADIE HIME Safl 2%, &8 H HUX] HAoll 2X Solf YAt H SH= /ARIE
2145l0f LIO|EE SHZ2E HEY o Us ALHLZ gE0. LH0|AY BR2E UEEH, 28,

=
A Sof tefet -9 2430]

ADIE ME2IS 45K 58

AOIH 22| A&, 22T, 3

2| E]|
O o
Y L FF U S, 7IEt 7 lssE Pdoke 7R iWIEH St 2= 5G SH0| 25 &l AL

O
IIZI\I

4.1.2 ADIE MEZ|Qt ZEHSt HS2AH0]8 R SHEF, CIHIO|A

4.1.2.1 (OHZ2/A01) OHZ2IAH 0| 42| ~BH- XM St 0|47t 2H5F

x|
HZOHE2H 0 S5 7I”S2 AAt 24| JAHS 51| floilA 2Z4ALS| S SHEUS
HSstal AL, Of2fgt OS2A0|M2 8 2K HAFE0| X2 S Fdotd QUCY. 010 Mt

A
71ES| AXILOIY ATER0 BT 7IQST HIZLA 224 B3 JIQSE MHIAGIH 242 2

w0l SEot= FAMI0|T.

4.1.2.2 (ZHZ) M=t ICT7t 88E HEHC SAHE L X HE3t
o

LUEE MACHO|A HHS0| A E2

AE EF4 HL0[ O|F0X| L A

=

+
s

40 I _,GFor‘um



4.1.2.3 (C/HI0|A) HERZ0| HE 7Hs5 XIsatE 4P AOLE THI0|A S5
HAIZE DEHS Soff MZ7|710f 2tge 4 U= Thfet ADHE CH0|AS] SA| 7H&etE1l YUCH
loT SSZ 1t AAE LAE ADHE CHI0IAZ Sl 7|71 2 M0 R ZHE-S +dot=tl] 8= 28ds

=0i=kot At

42 ADIE WER| FQ J|=

AOIE WELE FEots 2 7182 A 0[0F7|e 24t 0] ADEHIM, AFZIHS, HH0lH,

SRE, AOIH 22| AlAY, 2273, 3D ZelE, OjUX| 2, AUSKls, H4YEE 2X0] ALH, 0
Jlg29718 & BE S22 S0 2

4.2.1 AOFEMIA

AOLE AMEH ADIESH HZSES 71eiol/| fIot0] AOIE MEL| LHOA Q| fdol= Tifet 2SS
YA & A= EFS MMZ, WYX Mo X2|7t 28610 HI0[H X2, AsEd AR, 2AEE
JIsE wdots AY, Y, 185, WIS, LHAY DRIPIX|Q A & Q|0[piLt.

Of2fet AOE HIM= gk, 25, U5, 7Y, 8 S8 S ANESY AZ0AS Hdet §2E
2EoIH ADES Hxetds deloll, Lot MUMHE LX[oh| g MMSE HRE0| SHEY
U LY QFHE ADLE HIMSO| et St 7HR0| 2| Tl SOICt

HEAN/3Y &
- X 7=
- LHc/MEMS 7|&

SoC 7|2
- ASIC design
- Sensor SoC

X583 swrla
- XEEY
= XZpEIch

td

=

Adf

[m
OH
oA
J

Ala



q 4,56 ADIE MEZ| RH AU =0 J|&

ook
ol
fon
ol
=
e
e
—
IS}
o
rx
P
Hr
<
HU
oE
Ho
ﬂJIﬂl o0
ol
=
4
[Ral

- TCA7 : BIEX|AK} (SCATE : 70 BIER|AXL SCA7F : MEMS, WG2 : 7|15 2l 7|H& A,
WG7 : O X| Hat L MES 5t BHeX| AXLE)
m |EEE 1451 : A Smart Transducer Interface for Sensors and Actuator® 172t

mjo
1
e
202
la
i
fon
_O'ﬂ
rr

sl V@2 HEE GAet 212 HH=Z, AN MES HyaL, ICS
[m]

+Z(0HE7|1E 509 0|2t 367 7| (63%), 30021 01 87 7| (14%))

(B 4-2) K MAT | 27 24(%)

0= 100 100 90 85 100 95
#E 100 100 95 85 100 98
= 100 95 90 100 100 97
gh= 55,5 724 70 69.7 55.8 64.7

Z% 1 CHO Alliance(2015), “loT AlCHOf FFH= AOLE MM RO AIYHLL HLSE

|
AEYN AT 20| 7|2 & H 2 ZHUA 02 S0t

(HE 58 & HES} 7|72 A BES} 7|9, 7|9 8N S22 dasey XEs flgt



4.5G ADIE MEZ| Qo U =Q J|& Q

st 21 S0I04, ISO/IEC JTCI0M= AISQUES 7HE, AIE QALY ADIE AJE| S0 THet

£ SHCE M2M X, QFAME, Z2EZ, HOL

s A BES 717 0 oneM2MOA = SDOE 42
Semantic 7|2 BE& S8 XI3 0|0, Smart Metering S loT S2AJH|AQ} 01| 2l & st &

n7|H 2t HEA| - AllSeen Alliance, Open Automotive Alliance, Open Interconnect Consortium=

= al o = 3| =X| =
5402 ZE DI U BUZ BFS FH 5

NoT BigData

(OT+ | oT

AH| 77| AH| 717|

[ 4-2] ADIERIZ 2019 loT 71& JHEE

FU A R 715

w228 209 7.1222, CAGR 13.5% (IDC 13), (=3LH) 20 1722, CAGR 32.8% (StarCorp 14)
s M2QUES V|2 871 20, 7924 SHL2 Vg S0 22 + US
- CHIO|A - @ of=20f HEH= ASAI0IA SEVHE &EE A

=
- SUE WY}, 2EsL 45 52H0| Q7= QEAA VB XIS E3E WL FT (oneM2M S)
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- MH|A D EU= M=

WS, ADIES/AJE)
u 3120| 0T 7|24

C A S 14 EHR19 RABD 7
T—’.E% Z 1 7|2=7K0|=) CHH| 82.9%%2 0|=(100%)2t L=(84.5%) Lt 1
E=(75.8%)20 S(AEZ Hi= 07, MSQUHU LTI AN, Z3IYYTAK)

4.2.3 2G| 0|E

7|Z CO|EH|0] 2

rl--l

te|=12 CIO|EIE 8

S 8, N, 22, 248 £ e IS HoMe T HY
= HIYY Ojo|E g 2 02{8t HI0|HZEE 7IXIE F&6t1] ZUE 2XM6tk= 71&0|H, 4V(Volume,
Variety, Velocity, Veracity)2| E4 7RIt

2

C|O|E{2] ChRfot HEY

O H/HIgd "IAE, HE|O|C|Of

A

HIOIE{ 2| 0|F

CIOIE{ 2| Chat ey
O 20| 12 AO|0| SINZPS 7t SR O BENOZ 23hust H0|E R MM oS
AE2|Y Bl0JE 24 ks mel

[O3 4-3] 20| EH
m\olume(r2) : 2E2 HIO|EQ] ¥O=Z
LMSH=C O|AS Q| A0 Mt 2halst Host
= Variety(Ct2A) : H0|EQ) CIUAHOZ £AI2 E2L= HAUsE 7|12

R, HIOR & 02 YEIZ EX5HA &

0|

Z, dAa3s MM, PC SOIM 2Tt
FO| H|O[H

of 22 G017}

Of CIOIE0IAT HAE, O[DJX],

m\elocity(ZE) : HI0|H2Q| M2|&E2 HI0|E 240 71 7|7H8 £

=
(s 51 T'_—é|0|'|_

A0 7EXI7} Qs
UK, AZHO] KLEH 7HX|7F HOJA|= BIOIHE UK A2 LTy

A
M= T
SO HIOIHE Ml 4~ U=
S=0] YO[B 213
= Veracity(F2Hd) : HEI0IHE 0|8, 2t Z21E &t AH|A7t 7HXI1 QL= M2IYE 205t
2101 tHer TEY, TEy So tfet 221S0 FolE
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4.5G ADIE ME2| B9 2 £Q 7|2

plis}

(BE &) ISO/IEC JTC11}H ITU-T S22 BIHI0|E(0f thet BESt TRl S0i| L0, Fef
80, QAR 9| 27| ALHA 0 ATt
= |SO/IEC JTC 1/WG 9 : CIO|E| F2 & &0, HIH|0[H &= OF7 || 52| 7|2 HE JHY, 2IH|0/H
oE A BESIE 2T QAR ZAY/EA, BIH0|H 243 BED TSI BY &
= [TU-T SG13 : Ol HIERA & S2RE HRE =MEEIE o0, 4H|0[E 7|8t 2R
Q

=
=
AR QAR 71, HOIE K34 98t S 52 BE i £

L

FU A H 715

n T MA 7122 30%7t 00| HIE0|HE FHof'otal "#& ol= HA(RHIZZEZ2|MX], 2015)

w M| 015 A2 1113 769, 17%2] QM — 26 846 = 04

» HH|0[H MECZ /i &2 LY o YESH, HHX], M=

m 5li2|9| AL 7|Z0| 4 HH|0[H AL AX| 2l=F Sot0] MIF 7|50 et £0F 2 & 8{H|0[H

AE
=12, HOIE, F7t=ct S HH0H 712 ZRt| EHIQI0 XMEot0] Yitd S X AH|IA Z2 &
g

(% 4-3) YE[0|E] 20Fo| 2-LHQ| 7[g4Z
@@ | oum | su | %= | 3% | @
K|A7[8t BIH|0|E &8 712(%) 100.0 84.6 88.1 61.6 76.7

GIO[E] ZX2| AARTE(%) 100.0 82.3 84.2 69.5 79.3
EX - KISTEP, 20128 7I&+&87F 1200 =727 =, 2013. 2

2219C ZRLS QIEY 7122 B0 TR ARE, XA, ATEQ|, HET S8 RS
015 WRiA ARSI MAIZH SIS XIWOD| ABSH BIS0| HI8S XZots HRY AHIAS

ojn|stct.

(BHZE S) ITU-T, ISO/IEC JTC 12t DMTF, SNIA, CSA S2 SACZ 7|& d% 0|2 HESH T8

5 olct.
= ISO/IEC JTC 1 SC 38 : Z2A2E ZFEI0| 7|2 BA(R0), HETX)S 7[HO2 NE284Y, HO[E
52, 224QC MHIA DI} S2LE MHIA HBXIS st MHlA Hof £ HLsiD Ao,
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01011

’ Code

Database

Cloud Computing

. . . Kitch
everything and the kitchen sink Sick

ZX : Software revolution, Forbes
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EUIAY L 71858

M A '14E 56,5818 2] — 18 127,52980tE2{(H L 23.%), == "14H
206842tee] — 1814 BOLHMRIER|(HH 22.4%)2 4% S(DC, 14H)

n 0= 7|@19] 40% 0|A0| 22tRE 0|2 £, Amazon, Google, MS S FQ 22¢ 7|29| MH|A0|
0|80l B&

20169 7|Z22 ot=9 224RE HRE Vg #&2 0|= UH] 72.4%0 =1stH, 0=
QE(0|= ThH| 85.4%)1 L= (0|= |

8
FEY(RARIM-S2RE R pigk} IH|, 2| HEZAL)

56| SGY.
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Tlure £ HEE AAHD

2E QAS0| Z4E &

NN, HEREIE], AZEL, AFZOIEY SO
US|} ZZ2| HOIS TH55HH St
CT AA| Hres)

48 g7Ixo=
So| e47I% ¥y

JI=2M, A, S
= UYER =2HAUH0EE A |

1 2M-280| 7ksomi 2HE0 &0t
Physical Cyber Cyber Physical
Systems Systems Systems
. . Internet Industrial Internet
|| || ',', || || >
1700 1750 1750 1950 2000

Year

[O3 4-5] 7| Hal0| M2 CPSe| S& HiY
(BEZ =38 M MAEOZ ICT 7|8t CX|E ZAL |EC 62832
611312 IEC 614995 7|EtOZE &L 1 QIO A
CPS 84l 0I5

FH

&= U2 =, CPS= =2 IEC
2 CPS 228 H AIZ2{0]4,

A1, CPS A= X0, CPS AH|A ':OI U

m |EC 62832 : MAAARIS

25| ?lolf Qe 7=
OXE S8 22

101 2t
w|[EC 61131 : E24RE AMHSH 27
= [EC 61499 : 021 &

=l 22 24, A& 20| sl 8ok=

FA

=
yumy

S H 7IA2 HO/BEE Ploh Ar8El=

2= PLC, PADT, HMIO| &5t B
20| FIEY0| 2XZ 0|20{7 2

[l R
AR SE0| BRI BE

FU A H 71
s 22Y 204 1228

$ (CAGR 21.8%), = '20'3 17.1% W (CAGR 32.8%)
n (7l X} g

- 0= :°06'A £H SIX 18171 IHA| 124370t$ EXt
- =9 : 347+ 750024$, EU ;0749 2B 702$ EX}

ADIEZH

M| a7



)

&, HXIZ0F0| =Hthot=

ADIE XM= CPS

w/ =0 dMREE S0l H
TS
n o/t SHHIECE V|28 E JIsott B 0|=0] 67.3%= A EH=2
71&8 FTotl e HOZ LIEIHOH, §+20] 12.3%, L=0] 10.6%Z2 HIZst 52| EH|ISS
201 o, RES 9.8%2| HIEUGEAY|Y 7[£2E2017-2019)
426 2=1H
2=¥(Hologram)2 X9 BHOZLE BiAE = S 7|S5t0 0|Z 3+ HO0IA I--sh
HO:E= A2 71800, 28 glo] XA JHUS LA £ AT FoilM 217t =02 A B
RIS 7HY & Toi0lE2 XM AT Ties 2 QT
(HE &) 220 20k= Of2] BE7(|£0] FollX|IX| 42 SE0[H, ICT S8 A 7|8 MH0| 52
wald BESY 7|s : OXIE 22040 2=, 4d 2 587, OXE 2208 MaXd 7|s,
CIA[E 22740 A S 0] 7|
= [SO/TC 172/SC 9/WG 7 : Electro-optical systems other than lasers
sl BES oig 220 HE I MH[A, 2HE 4552 SO tfol BEst 2l S, LU
2 od
(FUAAE A 7155
w MIA AIE #2E 143 71F of 180 & 20|, 251 1,162 €2 22 HEA oF 14%
LHel2 K& 48 MY
=204 0|2 OX|E 2208 AY0| 243} =AM 7|E OfF21 ¥ RAF 22103 s &
CHAOHH & A= MY
nll=, 22 3 7E S HEE2 Z7120| Lot gEis Sof 22038 H s ME F:H S
= 78 3D 221 SO| AAICH O|C{0E fleh 137H 02 EH% O2NEN 1.628 K&
n ol 3D YHSY A JlsxE2 0I=70|L L2 S 7la M==0 Il 74X ALH, 3D
YN 2H= HEO Z2 M= 7|sdXF 3EH0[H 3D HWESHH| I 7HHEL & o= 0=
O MOE((ESS, 22241 @ &N ANIFY 7|&2 MY, TTA X2 Vol.

JI&AA7t 3~61A2!
133, 2013)
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DRIIKIOI LIRSS LAOH TRAA0D, B2k 73 3% 7I&T 714 Hof 71 2 378 44 71zl
UG 7|80 XLl S0 2 YIS F1 ULt

(BZ 58) ISO/TC 2612 A2 0|29 ASTM F422t 3592 (AM: Addictive Manufacturing)
D2MA, 80 2 F2|, Z2HA HIRIH/W, S/W), AIJER}, 82 W, SeAY S BES 7 S0/0,
itz 3DETEQL =0l =F, oKD % CHYst Adnt & =etTA 7|=0] =AM ISO/TC
106 x| Q= 7|7| BE S0t 22 Bt MAZ0F BE7 |12 HA S BEetE 7Hsd0] =0

= |SO/TC 61, ISO/TC 119 : E2fAH, 2 0f2 AX S M= 202 M= ¥ MB2 B, Al ¢

|
O_Q- LL_I_

= [SO/TC 172/SC9 : AMOIIA 2f|0[&f A
= |SO/TC 106 : 714 YA 7|0{et 2HE

71%, (ISO/TC 184/SC4) CAD &3 Hj0|H o 7

2
ds, O HE MZ0| Vg 87 M BEE

FUA A R 7S
w M A #2E 13 71E of 302 EY w200, 21E0] 1082 Y 722 B °f 35%
Lie|= K& 38 1Y

" MIEL MH|IAS B&

~

;

S
=}

HIE Z2H AFO0| A

S|

A

ol
~
ri
=)
>
N
oQh
AN}
oA
0o

3DEEEL I dYotil, 5ol 84S M== ¢

0x
02!
S\
|0
Hu
[}

=

= Y

«012, 93 S MEY YW HBES Sl M2 ¢77|B MY U Mol H2S S8 3D ZAY
Tleg B3 RN US

« 2L DD 7S4S 21 7|53 0|20 75% £F0|H, ZRH= 2,64 HHXH, R
TSN 2,54, Y 1,74, B2 0,980 IEAFLIIEIN, 2017)

HUXEZ 7Is2 ICTS M7|20 71260 M= M F710M 225 = 0LX|Sf §=XQl 0]&1
SIMH M= MYUS L=oks Vs H MH|IAZ, HEHQ! HHAR0| 2K} TA| M4, ATEY0f 4
,E

MS, LED & ICT7[2t 04X &1 A4S 2J0[RHTt

mjo

HE 38) ISO 7HE WGOIIAM xEMS 3 ZHEZst 2 F7 S0i| QUL
= [SO/IEC JTC1/SC25/WGT(HEMS) : & UEHT 2| AZMOIAN OF7 [ElX, ZHEZH, QIHEO0|A S

ADEZE eiA| | 49



q 4,56 ADIE MEZ| RH AU =0 J|&

QHtQIALEL 5 HEMSS| EX35} Aal =
=[SO TC205/WG3(BEMS) : O]=2] ASHRAEO|A] 2T 23 BN
S8 125t YHTAS £& T (U2 B, BEMS 4

= FEMS(Factory EMS) : OF%] B 74 TIh2 10, AH| X0 &

b= B2 3 22|, AH|Qt T 8¢ 7I=2
E5t MHA|AENO| ESH 7|&2 QIEH0|A SAOCRZ HZE Tl = (IEC TC65/WG17, IEC PC118,
IEC TC65/WG 21)
Renewable energy resources 2050
Smart transmission

and distribution

G H‘L‘ Centralised power

and heat generation

e

Distrubuted
\ . energy \

resources

\./’"\ ) Yy Focs

L)
- e
e

&

Storage

Electrilication of transport

£X : Energy Technology Perspectives 2014(EA)
[23 4-6] o|UX] L 71 HE:

FU A H 715
w AA AIE2 13 1139 Z2{0|lM 20E0= 224 H2l=

oL 10.3% AFE 202 HMY
(Navigant Research, 2013)

n 4LIO0JE UHE, XA, QHINA, 23U QEHOIN S HFAIAY 7|9iS 7|3to2 ATE0]
=

mw o

s ol T AHIA V|5 AE 228 NEAAE HHIEAIES M
= Z|2 HIH|0[E X{2|2t 2A0| ME2HE #E SAPRL IBM & MAXRI =2 IT 7|YS1 S47|US0]
TEotl U= A, XIZet AFFH0| O

w052 EE0EeL MY RUEY, AN 59 7|ad SAAGHH HYAEHM ALNH(IC)S

-

PTIAE} 0|F ADETZ|E 7|& 72 & CEMS(Community EMS) A

d5s = S0|H,
OlEfX|, 2X|=, AL IRV S WA 28 BE/|8 SHL2 JIss
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(BZ 58) ITUOIA CI0|Ef 2ME E35)f 02HE 0|=5H= Machine Learning 7128 Z5HHA
QISX|s Z0t0f thet BE3tE Tl S0f .
m Z| MAXE MAHHO| dplV sz £5 U U= 20t QZXs 7|20 tet BEet HQH0|
AREHN ZU0IA 20159 ITU-T "Intelligent QA Service Framework” =A|HZ XHEH
m M MAOIM QIS KIS 710 Ter At 72 TS D UOLY, BEsh= 27| HA|
1329 YMilE QASKSS MAL BEE'E k2|1l CH, EHE S MHE QZXIS0IA
] (e]

=
fr 2% 5 Z2 oA Al 28, AO|H{OHY, JHQIME B35 S 20} S

GEUAY L7185
n oL Q15X S& L0 BE7H 12 W EAL
w M= EAL 2
- 0|= 1133 22|21 O|LMEE FTA S UH, 109 St & 304$ F=A
- U= 10E7F 10002 ¥, EU : Human Brain Projectdi] 10E7H~'22H) 109 € £X}

7
nQISAIS 7IE2 242 HH/MESE AREL0, AAZ SE/Falehs USRS, TS 2AGkE

=
fob
o
i3
=

QX EREOZ UM MY
w MIA ZA1FQ1 O|= HH| 78.1%, 7|1sdAts 1.8H92= 14 TiH| AoiRCLt (e

FE([e+EYIIELIM, 2017)

ro

4210 A =X

2R0[ 22 PSS 214 (Perception)otl &gts HEH(Cognition)std] AFEE2X2E SEH(Mobility &
Manipulation)ot= 7|AIE SotH, AMAE 2R ASAtH (2 40%), T7|/HARY (2 20%) S Chdst
At 2OM0IM 2HS0IX= MZEQ MZE S o RS 8H, 28, 015, =¥ 59 2o ZHeI5H

AEEI QU= 25 FHIO|G

(HE ) UYE 2R2 LUTRE HEL H0f AUCH, AF=UHUW, Y08, 56 S 529

Mz2 24 7|89 2Hez ANE HELUM ASELL s HHE =20 et EEapt &5

ADEZE eiA | 51



q 4. 5G A|:||-E HHEE| E:ﬂ U=Q 7|$

=[SO TC 184/SC2 : MU 2R A 22 IX(0f Wt §5¥= H ALY, 71AH QUEHO0|A,
S

AEAQ 25 Y, U0 et QAR SO et EE MY

=[SO TC 65 : MU A MO AS2HE 213 LIXIE MOAIARISC 65A), HA| % Z2AMA SHA(SC
) ARIO] MX| I SBHSC 65E)01 Chet BES MIFSHH, 71719

65B), A& LIEYIA(SC 65C

QR QTTARR!, AtdH|of et #ERA(CXE 3%), ME Hoix7| &2 S5 F

=
=|SO TC 108/SC5 : 71A| S8 & H7|-H[Q ZAl & TS {IT HO[H HE & oM, £

HREEHIE 5= 82

FU A H 715

s AS J—I__J_|.§§KD:|I-| XZF AALAM éur), M| SFA r(o1|x| =1 I|l:|-)7 H2A étAr(q_lfl_%r_H%, i

= =L

SDH|T, ME HE AJAH) X|&F A

n 53 MY KEH G TAA =22 of 25%)0t AtSAL, T7|, FAF L0] 2 S7101| T2t 14'H
N

g

10791 2, 212 611 7t ST 229% 4%, 1361~ 18EHX| S 18%0) HHES LeH 202

0§14t (World Robotics 2015 (IFR))
n Z3, ot S ORA|OP7} AAE 22AIE HEH 7401, 18 S=0| MIA| A& 1/3 MR oA

m 2E9| Fanuc (20~25%), Yaskawa Electric(20~22%), S2| Kuka (15%) , AAL| ABB (15%)

7t AAH AZL| 70~75% AHX]

(2 4-4) BlHI0[E] 20F2] = - LHe| 7|&E

71&E(%) 98.9 96.3 100 76.3
7IEARKS) 0.0 0.0 0.2 2.0

=X 120174 U7

Asg 28

ZALAS, e M7 IS

HH

4.3 ADIE WEZ| 7|z 2EEH

4.3.1 5G ADIE WEZ| =Q 7|a7HL 35

AR} AHASHO| ME HMA MY SN0 M2t 2HEst =AS3}, EXS8 2880[2= 2
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4.5G ADIE BE2] 39 U 52 712 off)

-

A 2 SY U2 28 2} HHI0|AS0| HEE = MAS MSAE(IoT)0] H2A SieD o, SH
=

At=st T2EZ HO|EQI0], Industrial l1oT Edge Gateway, 824 E41 QIEHH0|A S AR Q2M
St 71ENE =7t S5 UL

HiH, L ADIE MEZ| iy 56 SN S REE ZE MZ s U B =S L AU ITFE S
MEYE 0I5t ABE = U= F/HHO|LE M2M0] 2st HAYTO|E(field data)Lt DAL Af2|
S0| I 2=510, AIH0ME= A=1-40] 0]0] HEE =4S Mot AN JHYE FLAFS| LAt
AZZIO0| Ciet HoHRfle= XEst JUCH, 0|2 Qo I A™MHS HF ANIE K& 0201
E0[HME SI=Y0O] it £2M ERO0Z J1HAAM 512102 0|0{X| 1T ATt

=L 7|E 3YHS 71T 34 FH7|YE2 5GE HIFRE o ICTR AZEQ0 882 Sl &
MEfg 501U L, MER S4l 7|2 5G 7|81e] ADtE XMIE 0fZ2(AH|0]4 1t 7|&H0| ASE =L AlA,
HESR3 &HH|, PLC S ot=90] S57(8 M2 HMFE Soll gUQ AR TIE M2S ML AT
U SRS EFXQ U ADIE MER| iy 5G FMSA ARHE 3 252 5§ 357182
ME A &5 SHE Mokl UL AZTES XEY & UEE S47|Y MS/HLUT0| 501
e AR Bt 71 Vi 2 T2(0r Z2(0|Y HES et 571 E-E Q15 XA 7HE0| EQolTt. 0|0
(2t B0l K| 34t 7 |[=dES et Al-RIS7 e J0| SQolEo| Mt AldE7L 71ae # Qlxet

Industrial Control
NB-loT, LoRa, WiFi... System SCADA system

HEHEI|SOHH

M, A9I%I, Z2{0],
AFHYAHE,
2j0|E HE, PLC 252 J|50H

UH|C|EC|HIO| A KO

PLC, DCS,
PAC, IED
Relay, RTU &

Smart 1/0, Field Device 0|2, F4lE

HIMI, Sensor, Actuators MM, MOl B2E W AXS
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5. H% <y

ot ADIE MEZ[O FXIS fIohM, fel= | 5G-ACIAS ZHE SEF0| 12HcHOFSITE

HLISHA, HMEHZ0IRE SA 20t S5 /XM MZ0] el 2Fst 22 Btdixes YAl

SESICt & 4 ULt 2018 10¥ 8Y-9Y, T3 X2 E0|A E2l 5G-ACIAS| Plenary Meeting2

SGEHC| ADIE ZF TFZE, LIOHZI0F & W3S MAISHL QT TIX 40712 1st T1& MIZRAR}, SAIH],

LUANE ZAOZ M= ZXI2 67 3¥AL (China mobile, Orange, SONY, etc)?t 72 2045},
o

=AM F4o=2 ot AL =LS L2 L 5G-ACIA7L 12| XNFL 2 E3YRIE

51711 UTh= FHOIL.

4th 5G-ACIA Plenary Meeting. 08 October 2018
New Member Organiztions

=l Currently 40 members in total, 6 more members required to allocate 2 additional board seats
(12 5-1) 5G-ACIA Plenary O/E!, 7} 3ALQ] ATH
570 HE QL= FE bG-ACIAE= 3GPPO 21XS floliA, AMEQ AHES 71K, 3lEASS

JE3ketl, 2&sH AlZ|11 QUCt. Ol 5G EHO| ADIE Z& TR/t RAXMO=Z HIEA| O~ HoHof
%

AlAtSLL QUL
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6. 22

5G Alliance for Connected Industries and Automation (5G-ACIA)

Working group 1 Working group 2 Working group 3 Working group 4 Working group 5

Spectrum &
Operator
models

Use cases & Architecture & Liaisons & Validation &

Technology Dissemination Tests

Requirements

(72 6-1) 5G-ACIA YZII= (WG)

£35]| Use Case0f| LH3H S|2ASQ| QS 2Oo=
0|2 HIHO 2 AIZK} QRAXRAE &6t QL. Eﬁl Use CaseE &4

KPls (downstream to 3GPP)2 A& =&ol= 1AL

=
ozt
2
>~
ne
oM
10
4m
[l
[0 M
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Ir
o
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[
o
HU
Ho
I
Otol
©
=

40
]
=
)
>
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_O'ﬂ
rlr
2

FIOp 2H0[MIA 221610, SYU2 MR FO4Z German Federal Network Agency (BNetzA),
3.4-3.8 HzOlM 134F0|H, O|F0AM LR = 2019E 5G| MHIAE oA ZBOHE SiCt £3], 3.7-
3.8 GHz ti¥Y &, Local indoor: 3.7-3.8, Local outdoor: 3.78-3.8, Regional networks: 3.7-3.78%
KGHQI 2O|HAS FOHAM ADE ZTUT AFZE= 20|MAS Aot QUCt O|F-HUM 2|l
ADIE SH9| FI4= 2f0[HALL RERH| et AMESE &0 & 5= ULt SH AAZ2I} 7K =2

dxlotil, 2FS ok= A0| D[2H0f] Meret 2= & A9 6R = ZHAIYOIC.
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[01] 3GPP TR 22.804 v.16.1.0, Study on Communication for Automation in Vertical Domains, 2018.09.

[02] 3GPP TS 22.104 v.0.3.0, Service Requirements for Cyber-Physical Control Applications in Vertical

Domains, 2018.11.

(03] OI2al, Mz A2 L3S ffeh HHI0lH 28 et KIET MAZH, 2014

r

[04] O|TfEH ADIEZXRt 7|& =5 2 RRD ZEHM, 2016

ol

[05] Ol+#& 2] 2%F, PD Issue Report: ADEEZH7 &S, St=A7 s B 22|, 2015

r

[06] ADIEZSE RADZEY

[07] 4RHI ADIEMER] MASSI XAMBIA/XSPAIAH X HOHARZTA et

0

2017

N, EHCIHA
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