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[

71 HEZYA vltoldlH 71&E&I(https://medium.com/netflix-techblog)

- Engineering a Studio Quality Experience With High-Quality Audio at Netflix

- Engineering to Improve Marketing Effectiveness(Part 1)

- Engineering to Improve Marketing Effectiveness(Part 2)/Scaling Ad Creation and Management
- Engineering to Improve Marketing Effectiveness(Part 3)—Scaling Paid Media campaigns
- Delivering Meaning with Previews on Web

- Netflix's Production Technology = Voltron

BESAVIEE7 13



HEF | @0=HEYLX| Technical Director
UM | @02HaX| 4

. M2

A AAHCR 5G] tigt AT 8ot G0l &s] Y=L k. E3], ==
£ 452 vs, 35, #9 5°l A532= 5G9 *”—’@P‘)ﬂ WAL Qiek. LTEC] 7]%F
T 4G olFEAl2 AFE Y BAN FA JAHYY AT B8 TRt ZoklA 4
A F7F R oA oY, g, 72 5 MES }H At 5= k.
ol 54 5 4 AehE B8l g Aol 9] 431 4B 7IEstoke bl 719
Aol Algshe Aluja] HAd

[e)
1ok ol54E 59 e ‘5;%10] olstolnl, 3 AYs, Helole] 41 Sato] %ol 71

N

l

ot
Y
[o
Hv
E
41
i
o3
=
rL
i)
2
)
2
_L4
i
N
)
9.
oti%

AA Fz2 83t AHIAE AR e udhs 5G F3 t92 71& LTES o
AH&SH= P (Non Stand Alone: NSA)E AHIAE AlF Folth. LTEE AH| A5k
UE AFARE Aol A 56 MEHARS] Moks 5G HIERA} LTEY 8°lH 5G o]
Fo] A8 of fof whe} tFet A Aol 7heshH, ARIARY] Fuk K ATt AfH]

* B 8L ¥FEE Technical Director(® 02-2016-1645, dongjoo.park@ericssonlg.com)OlA] &2J81A17] BT
R LH‘g“E‘ TRE] FHQ1 ool TP F412Q1 ¥go] obds ¥RlUTh
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& AG, 5G Zolg =9 AA 5ol whet ohefet X8t {fol 7Fsstot. LTESF 5G NR
(New Radio)®] &% A% 45 Fu dioo] o Aup E4S A 1=sta, 2
9 oA A BEAE aL2fste], 0] a4l E83 LTEY 5G NROJ &
A9 FABHE AEet LTEANA 5GEo] HENA XsHE 13 & AlFo|th

5G=O| 713} oA At 34, B, oldA 59 4 &ofoll 5G Au|AE AlSst
= A 7t ZIdiE e AFdoll 285 5GollA= dRtH o g AlA, FhEt, ARAY,
25 53} Y] 5 gst AFEo] A0 g AZAEE AHEZE SAl(Internet of Things:
[oT)& AR A& T8 8FAREE 7HAE Bt A Zofoll A ot AR|As
Adst7] 8l ol s5AloA+= NB-loT(Narrowband IoT), CAT-M(Category M),
LTE, 5G NR & ©t¥%t 7|&2 =HIstaL vk 5G A-83F AlF0lA, o4l 715t ToT
71e59 SR ARISH %2 AR 7} 7]e9] B4l 9 Abdole] 282 4|
of & wjo|t}. o] IHoA 7|E 7]&(NB-IoT, LTE )& MEA Fst=E+= 56 NR&
TAHoE AFstl G 5 QU= UENA 71&9 F27440] FHEHL U

2 194 LTERRH 5GE9] 23} oA Fop4et EYT 29 a&3<

st gL &k, o584l 719t [0TY] EA| W& BRE Aot 7 B79] E4

I 7l Y AR ANEe T, Aol A8 Wetol s At

A

. LTE HELIUAM 5G HEHIT=2| T}

1. 5G=9| Tl=t Al LIRS

4AIR7IA 9] o] FFAE F& ol BN FA HlolH £E SV e
Z5kE ", 5GolA = ASEEY] A&2]R1 SHTt ofye}, 7|E& HEYAA AdT
UANE Tt 3-8 AB|A9] 48o] 7S 74 A2 AleS H31E 1] whebA,
452 FA1 bloJg AH|A(enhanced Mobile Broadband: eMBB)&#4RF ot e}, thoF

28|49 R AFE 7t SA4l(massive Machine Type Communication: mMTC)
Il 4] AREsh AF 7 Al 52 AR AT A= =T JAS] Q- EE AR 7 A4
(Ultra-Reliable and Low Latency Communication: URLLC)& 712 A& oA

r°" 2 Ay

-

Z%EF.—_/\U]_Q__]B:W}E 15
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ojt}y. 5G YENA= LTEY ds°ly 5G ool &€& offo] wzt vkt A4
SH0] 7FsshH, AFYARe] Fubar HG At AMH|A AE, 5G oY & AlH 5O
w2} oot RISt WHekol] 7hssitt

201849 6¥ Frk= s ) 2 3.5GHz 9T 28GHz WAL st B35
Y dFoA +dsk= TDD(Time Division Duplex) A|A8®ES 7|HtO. 2 31H, of 7|
&5 3GPP 7]69] 5G NR 7€ €5 Wl TRt Aokt HelS Algsto] AFdAre]
& Ay o] wet ohdt st J2 Aol 7hssith o]#E 56 NR AlAES
Aot J2 A vlET F3 Aol e S ag&ol wEt Aok 3%t 445 Aol
H & glon, & Jf2fo]E 5G NRI +8Z 4%, 43 F=20] s 5G NR2
AR 7F AjHE Aow Eo]rﬂr- o|F Hetslr| flsl A% HA A5 A Wtol 8

o
L

il

=, 4F 93 A HlES EoFAY, AFT EHOdJJrQ] A5 1Y 4 Ut olF
2 7% (Dual Connectivity: DC)& &8st Aol A4S E LTEE B A2 2ZH
5G &0l AFut S &8 4 loH, ATy} T‘Hgﬂoﬂ NR 4l2E HEsto] Fap4

8L ol /3 4o NR#te] Ful 14 71%(Carrier Aggregation: CA)E
59 9% 282 Y 5 9

3GPP= 5G NR =& Hs ®# 7HA] 7Fsd 92 42 A5kl Ut Release
15914 UE(User Equipment)E EPC(Evolved Packet Core) T+ 5GC(5G Core)Ol
A4st7] 91l LTE, eLTE = NR F49o] DCol -84 o vtAE E= $5 ANA
71e® AREEE Ao W (& 113 Zo] o2 7| dZE F49 A7t 7hssit.

FA 12 71 4G 7IREe] LTE/EPCEolH, 114 &=AHS 1=t 27] 5G wiAl=
=4 3 B g4 2 7|5ko] E Ao g HAY 7 34 4, 5 B 72 5G & AR
B8 5G At Ao wet ARE 7s A AEY 4 U Aot

&4 32 7|& LTE/EPCEA 1ol Q&35 wiiZol 5G HiAE %t 2449 @7] Hiet
o] € & St ¥4 32 oF SHoN % 5= AT3HH, NR AHZATT 2
o 2Z5kE NR A ASstal A dlolgof s At LTESF dgtsto] A9 t
oA NR sF F3 AME-Z ST 4= Ut} 3t NR AWHZA|7F E29sttiete LTE/

ru{m
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[# 1] 3GPPL| 5G ¢Z M

oHZ =M il Y OtAE RAT Z£ RAT T 4 2= A
=81 EPC LTE - LTE Release 8
=43 EPC LTE NR EN-DC Release 15(2017.12.)
=) 5GC NR - NR Release 15(2018.6.)
=4 4 5GC NR elLTE NE-DC Release 15(2019.3.)
=45 5GC el TE - el TE Release 15(2018.6.)
=47 5GC el TE NR NGEN-DC Release 15(2019.3.)

(Xt=) Ericsson, “Simplifying the 5G ecosystem by reducing architecture options”, Ericsson Technology Review, 2018. 1
EPCO| 47 (anchoring)E 7I¥te2 FAZ 0]l A& olsAde A5
2 2

NR FA% 5GCE EEol= 59 34
A, A" G4 E2 5GC 75 ASohH, NR A& F4 Qg Ho]A9]

FA s oldE 42 4 Y

24 55 NR 99 vpZo g olssl= Ao g 5G6CY AdZ2HS FA 5] gt
AZA ZAolth. 7|Z LTE A7} 5GC2 523617 YajAe M2 UE E FA AMA
71%50] 2FFo] AZE 0|9 AF3t daFo|l=E WA & 5l VoLTEE Egst 7|&

LTEQ] 7|5 % AH|29] 25 EAsted HIERA9t UE 7ol 4823 A2 284
A A Hasitt wEkA 5GCo| dA42 FESH| Y5 w4 SHEHU= &4 29 A
27 2ol o adAd Aoz Helo.

A 72 &4 58 7INez 5to] NRo| e AHolA NR¥I LTEH S o5 A2
S o= A= WULE, eLTES &3 5GCol &3] fet 54 571 A=

ofo} giet.
4 4 84 20] #715ko] eLTES NR¥ 0]F 422 §o) A¥sk WA 02 NR
2HEFo] AREE o)A dlole] HelFL Hatsh] AF Petoldt §4 4 1Y

l

2 915) eNB, gNBS} UESIA A2 ALESol} Masisl, el 45 284 HAES
Aegsior Tt B, T AL 50 £ Al {4 471 Teisolof se eLTE WA
A7) Aol AAAGe] A&Hel T4 Ay ofof Tt

Ol
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T A HHILE SUCEH 56
A3 AR A4glo] o5 dHt

a7
oleyh 1S ol5tel ). 5G] A9 el @ § ol 95T W EEAL A
3}

S o, ARIAY] HEA &3 9 AHEY 4k ] I35 JAC & 35
AA 5 T 719 Axto] A7 56 AeAC] FF= vAE S /G0 WAL &
AUt o] 5FAl AAA = TRt ARAIRRE O B4 A, o, ol 9 e AlE
S o] FAE AL 4= Slofof sh, 7hedt A 5
BT AT 84 A7 86t 7heRt A 34E B A Hst
Aol AQEHE AT Y AE F50l= Hl Folirt 2 5= vt wEhA AFEA oA
3= o] gt HA9 W2 AFEE 49 £E Agtcty HA 4 JSote
Zolct.

[C1¥ 1]19] LTE/NR AHEY 37 7I'He] 3% LTE Y HollA NR A& 55242
2 240N Fui4 AHE 58S =0|1 LTES NR Edig Ao wpat Fx14<]
NR #Ago] 7ks5hH, LTE/NR AHER F{E A Ysh= 4|2 39 NR Ago] o2
) A9 R £ 4 ok ES LTE/NR AHEY /5 AREsto] sl o]4k9]
LTE t9o] NRZ viAS 3%, AN 9 /a2t ofl4] NR CAE B3l A=Hs S
3} = ek 9], EE NR 9 stF AHHA7L gl ogioﬂﬂ 5T s

AFE = glom, FE AT $41 17} 223 DC 7|9He] Hl5-E 3o vlsh dEolA &

&

ﬂl

]

SA71E AFESte] CAE &8 4= Qlth °ol= DC7F 283 54 3, 4 2 73 B 5t
Radio

Frequency
| |

Legacy LTEUE  NRUE

4G /5G BB )
W4G W56 Time

(Xt=) Ericsson

[3& 1] LTE/NR AHEY IR
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Current industry focus Target architecture

Option 1 Options 1,3 Options 1, 2,3 Option 2 (1,3)

T El

(r|||l) ‘m ¢||||n) u|||||w(|llm
CHE»<HE > QLN TR TR
Standalone NR and 5GC with Full 5GC and NR coverage
appropriate features and NR+5GC mainstream
coverage for addressed use LTE/EPC for legacy devices

cases.

(Xt=) Ericsson, “Simplifying the 5G ecosystem by reducing architecture options”, Ericsson Technology Review, 2018. 11.

(23 2] 5G UERF Zst HA

HE AT 5 Qe A2 84 20 HEHA viAE FSAeEN 56 FeAE st
27t itk 5GEY FAgt AoFE A A H Fof YEHAY] FAT A} oA
LTE-NR AHEH 3fF 4 7Y BE Foif 7|&o] 875 Qg AHERS] o]}
LTE A9 N 23

2~
=2 T
gadlol= w83t A7he FolI YAt BA 1) 4T 284 Tl 56
3}

oz A2del uiE S sl

1. OISSLl 7|4t loT 7|&2 EFet Zist

o]5&Al 7|8 ToT 7|&2 At o] -8 Fokel @AK; 18l 119 tf-gst7] 9lsf
3GPP HFOA AHOgt 7| wet 34 471K EFE U= $ Ut} ol= [19 3]9
FESE v} 2 Massive [0T, Broadband IoT, Critical IoT 8|3 Industrial

Automation loTo]t}.

BESAV1EE7H 19



FeESF 2019. 7. 17.

Commercial — Growth Early pilots — Standardization
Massive Broadband Critical Industrial Automation
IoT ToT IoT IoT
) D £ ]
o Fleet VR/AR . Traffic Safety (el Emneif -
Me::?ing (:) Management i i & Contral E robotics I:
F @ Advanced
Asset Drones/UAV Automotive Smart Grid Automation
management C-1TS Automation & Control

Low cost devices High throughput Ultra reliability Industrial protocols

< Small data volumes Low latency Ultra low latency Time Sensitive Networks >
Massive numbers Large data volumes Very high availability Precise indoor positioning

(XtZ) Ericsson

(23 3] OIS 7l loT &7

1. Massive loT

Massive loT+ BFE7F W2 dig] @ A24S AYUsts A&
o] ¢ tFES T2 A AT ¥IZsA] g2 HolHE FRot=
e HAE 3l 109 ol -80] 7Hset HiE Y Al ER
BOoR= AULE AE, oUA], &4, iLE 5 T, 2 A8 AA, AS71,
foigE 717 & E8% A8 ZYHTY =& ARGEHY. 3GPPoA = ol 875
=511 43) release 130141 GSM 71¥ke] EC-GSM-IoT®} LTE 7]9te] LTE-M(LTE
for machine), NB-IoTE ZEZ3ISE o]% A &Ho2 WHAA gt} LTE-MS 7|&
LTES] P P9l CAT-MO FEiZ % NB-loTe= SHZQ F3+5 -85h= FH
(stand-alone 2E, In-band 2E Y 7}= WiE Rt & *71Z9] thgy} oyt
HiE 2] AlIZE A T1ea A AWEAE ARttt NB-loT+ 200kHz9| WHEE,
LTE-M9] CAT-M< CAT-M1°lA 1.4MHz, CAT-M2°l4 5SMHz9] =S A gt}
LTE-M3} NB-loT+ 25 Massive [0TE A/ LA 7]&4 Rpo|2 QIg EAJO=E <l
3 FaA0lA(use case)?t AFY RO whEt AEjAo g ARGE 4 Utk NB-loTe
=29 22 AE ot sk AMAE QR 5t F=9| A7MAS AsHAT
A QAT 5 HEHT QFARES W Aol 2ottt wehA 7hast Fejet Fr gt

il
ot
i)
12
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Ao i HAE WA sHe AAL Au AZo] Hsteh CAT-Mol Z% @

=
LTE-MS e A% $% D §3F, %2 AAA, AYEl me 7111} o154, FHE

CAT-M¥} NB-IoTE IMT-20203 3GPPOA] A28t massive MTC 28 Ao 3
ol ATARNE AR, AAARE, dold £, viE ] X|& AL dF dE SH
A TFAZ)IL Qlow, 5G NRIF9| ATHAQl F&& alejsto] Xslelal Qe
GSMAE S4HLE 5G 7€ 7= 474 il lv4]. LTE-M¥ NB-IoT+= 20181
71% AAZ L& 857119 A& HERA AX|7t X g=|of ofn] 107t AYH(connection)
< 7185t lom, ARt 27%9] S7H&C] 710l 20249 ol= 419 7S] A4 Ao
T Aog AESHTG5]

el

2. Broadband loT

253} XA AEAt/ B FA(ER)/25, AR(Augmented Reality, 7384)/VR(Virtual
JolE] A4S HQE st AllA 5o F-85Th
Broadband [oT9] A% 4 & —}?_‘—0]:% olu] LTE 7]&E 71X 1. tl2o] 7s3it}. o=
9, oln] @& 59 A5Fo] LTE A44S A ¥sto] vt A W M| A}, iE
AE, vEACIA, A dd 5)F At o, LTE 284S AYshks AutE /7]
7F BEEA Qi o @2 AH|A ZofoflA LTES 53 IoT 4l A1¥st7] #18h AFY
A9l s} §HA 71489 S-S A &5k k. AsA) Bofo] C-ITS AFYS A Ysh)
HOH e LTE-V2X 712 802.11pF HAIY & Ue 7Ie= AAIEL et opfet
£ 4ottt AS IS AYstal FApH] /2] SHIME o# HAIE 43
OH 2 LTEE YA 8& a3t =9 viE| 2] AR&, CA(Carrier aggregation)
ot #E QEUE 83 7I7HIE @99 AS £k, AAHE EfiAU|H(Instant
S5 Z83 10ms 52 W2 S AA 5 TRt A Eofoll

=
4 7 Q= FHI7F Hol ld LTER g8 =+ fle =9 A&

=
Q)
=
5
~<
N
0%
e
@
A,
10
-
i
)
=
H1
1o
o

Transmission) 52| 7

CERERLERES
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£EL 56 NRY £9e 59 49T 4 v,

NRO| £ Bl o W oY Furg B8s
5 TRt 7149 282 53 $4 Gbps 47 :
729 WAL B9 5ms $29] A% AL AL 5
9L A2FPAER AHEel, Boldt, g

Aol 26 5o B8 R0 /g

AN

3. Critical loT

Critical IoT&= 1ms F2 % A& AAT 99.9999% Edt= 1L
(reliability)2 QR F = AHY] Hofo] Au|AS Ex o7 3t} L5
olvA], 3%, AHsA/ 18, AR/VRS ZF3E v|tjo] A4S & 4 oH, o] 4ty
Autyg 02 5~20ms 52 Pt end-to-end) A [ A¥} 99.9999% 2] 4
& Q75h= Zok=A, 8 oA BiE AUtE TIE|EoA o] oF HE ¢ O
g, 3749 A4 oIy omol A9 HAAZE 2 Ao, AEFTHATAE HIRRE
/3G 2ol A9 ok A 58, 94 4 AlA’ 52 & 4 Atk o470 Hi-&s
A3t 71&2 5G NR= & = 92oH, release 15 NROJ| tigh &35} 3ol A &
£ ALY 5 JEE BFPT AYE o, release 162 B9 URLLC 7]&2 ©%
BHAskal ITH6),[7]. Ultra-short duration transmission, instant transmission, rapid
retransmission protocol, %3St pre-emption 2 44 diE|E 52 FEE2 W
< A QXS AlEst] f8f A8 71ssolH, S &30] oF £2 AHAE ¢4
T oY FAS FHEY & U= AT A4S AE FAT CAY B Al|EoA 9

[
>l
lo
f
o rr

JLLLCA T
o,

T =2 —

B4 A2 gHEE ¢ A% Ao Ittt 428 5% AFY g€E Vs 5= AUtk
ol 7lEE2 A AR AEA, AT AR, Fu 884 oA Aol A=
T Atk A S, S g A2 A5 AYske Y 2= A2 AS AIdS AsS
Ak A5 AW A= Fopgltt, A= FHE 5 35 A4S A2 Fu 588
W g8 ASo Ao 2 EAS 7= 5 9= 7RI 3GPPAA = tF
Sk 4RI ThgRE AHIAE 5G NRS 53 A1LshHA ZF Au|20] @ FARGo] 2 2|SHe
HEYD 282 S gt 4t2 Algsto] o= AddS Aula E= 225kt
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% QEE AYshn

3GPP release 159 Higt 2 oJAH-S B3t HIloJA NR A4 AL 7|&2 22 A7)

O] HAIA]o] T3 1ms A& A|A HYAoA AJF FA9} 513 F2 =50l thsf 99.999%
o] AP E AT 5 U2 SRASIH o H(8], release 16914+ KbpsH-E Mbps 5

e
N

o] AF £=9% 1~7ms M AF AAS 7= dlolg Aol dish 99.9%FH
99.9999%7tA| 9] AFE=E ATE + AS A2E 7IHstal A

4. Industrial Automation loT

Industrial Automation IoT+&= 374 A58} #ofolA 9 e+5 o Aotd 2FARNS
Hrgstz] flsl ARE R e Hr Alo] AIAH, oHA] foFo] A B FH AAH 5o
AL olet FARRE 8 Aol Sl AL = mholE 1l Qlrt. Industry 4.0914 o]&64lS
374 WOl HEYAE F45k= AH 7Iex AR Ao 34 HLFolMe &7
Ef7], 34 ZYEYREE AGV(Automated Guided Vehicle)E 95 A2, AAIZt
Alx et 250 AZA7HA] vt A2/ E-8F . weba FgolA 9 4t VEH A=
Massive I0T, Broadband IoT, Critical IoT®} Industrial Automation loTE X%
Wefstal itk o] F Industrial Automation IoT+ Critical [oT7F §@0h= W2 A<

AL w2 AFER 48T+ gl 90 87 WSS A%t Vet AHls

rol

N

HAE A1dst7] {Isf AF= et F40lA49] o9t 22 HMels W2 AS A Hed<Z
55t P4, F2 &4 FA W TSN(Time Sensitive Networking)®} 5G URLLC
HE

o
A3 7] AIZF 5713 & &% 1= AFHE AT & e EAE A
(guaranteed delivery)o] gt @o|ct. |A o] RAAH o] st I [EEES}
IETF] &Jsfi #lo]of 2, 3004 Aoj=lo] 3lor, 5G HEYA JAollA EHH TSN &2
3% end-to-end URLLC HEYZAY] AojAIS Az A4AE 4 et TSN 4F4A|of
A &H"l(Industrial Control System)oll= I¥FE 02 oJtfdl 7|§te] 7]&o] ARE-E AL Q)
o} Wb 5GE AN 9ATAA e FokE F4dshe B4 NRAA oFHlo]
et A€ AFsk= Weto] B85t o]# Ethernet over NR 7€ 3542

TSN#He| 2EeE et 7 Al 27101 & Zloltth. 3GPPA 2} $< Industrial
Automation IoT ## 7]&2 5G Critical [0TS} AH oA Q] QFAGS] Alo]H-&

rfe
rN
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FEst= o Aokl e, AU 5919 ZUE 4101, Ethernet over NR, TSN
o] ARl APZ At 2AEPH QoSel ojHEHolA 5ol oo siggtt11].

5. MAUHAMS Ol5SH 7[Et 0T HE

OO L—

o554l 7IHt [0T7} H&5= AtdolA= YRE 2R Massive IoT, Broadband
[oT, Critical IoT, 7% Industrial Automation loTE T©YotA Z3ote] AH|IAE
T/d5to] ARG

g A Wl 7729 ToT 71s5 283t dARA], &7 Massive [oT, ARS 485t
574 &9 Broadband IoT, AGVE ZdE 34 A58t 4| Critical IoT 1811
A B0NM9 2E(HESl e 2RO Alols "3ske PLOCl A&sk= Industrial
Automation [0TE 9= & 4 AUtk &3], 253} Algo] TA A A4t T4 28k
A T &S A EAAoH| oA+ Industrial Automation [oT7F Al &5h=
EX}H EA] }\]_/_\_1'%]—‘%- E—.Q_f)‘]— '@% }\]_/_\_1'%4:}0] J‘J‘J/\FGO]I:}-'

AR5 2ol A ER2oAM 9] &7 FA 3 P v A0 Massive 10T, Infotainment
A 2~”l3 AAIZEHD 3D A|&0] Broadband 10T, 94 &4, watg2o]A9] Y
AgFPAFe] b B4 5ol Critical [oTE ARSI

o] 584 5GE NslohHA ThfRt AFA O] befet ARIAE S| HEHAR A
Sk7] 9o =) ok 7HIskE HEYAC oA UEXE SdolAs ol BES &
S17] §1%k ot o] 58 Al AFdANE AlBSALAL Sk Au|A0] B4 whet o554l

718k 10T9] 47H4] 57 5 AATN £7E5 Adgsto] 119 sidste 712 7HIeHE Ul
A=A HIEYZ &Tfol29] FHZ AT 5 U

O

rﬁ

oX,

Irﬂ

Iv. 22

50 7t AR Z10e AFE A0z JgHa Jom, of i A AAHoE
7} 2k 7o) A AWHT Utk 56 AFBIE 27 5 AGAE R S]]
LTES B8ste] AulAS Agstel A4l 497 W LTERS 5629 T80l
A8} weto] Wastek. 3GPPOIAE LTEANA 5G] Hato] st 490 58 Fefdtol
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o AAE A3t = 249
A8k Woke: I1lsof ghtk. B MM o]2 XRloIA 3GPPY] 4 BAsk HAel
A8k ek ANSHALE. o] BAOIA LTES 5G9 F344-8 BUA BolA HHoz

QY % Y= WS AN U LTE/NR AMES 6 71ES Testo] A48

TRt 4Hg Q] ohaFet AMB|AE XSty 9t B0 ATE 5G+= IoT A&7
B2B AMYl o] d4olth. LTEAA 5G& Agtsti Y= AlMolA LTES 56 NR&
FEete] 10T 7le® TgshAl +A4%0] Atk & oMe 71 43 AB|A Alg &oF
of @} Massive IoT, Broadband IoT, Critical IoT®} Industrial Automation IoT &
4= 5t o] Hiet dftS AW EYT ofd g FFY IoT 7l o A
oA Tefet MHIAE A U5 13 oA 282 a7t ot olFEAlS HESY

I &PolA o A2l HIEYA 755 &3 ol2% bRt 71&2 shute] HEH A

_

H ATgoR AUAT 5 /| g FR BAE FHE © Aol 2zt
BRE 197 SE 43 FEAA Aot AT T Aol & 1A £ loTR

111

33} o] of7] wj&o] 7183t 7]eS ARkl A9sto] Massive [oT, Broadband
IoT, Critical IoT9] 835 ¢4l Z8Ystal o] oA 4ol ST2Ql 2 FANY =
%3519 Industrial Automation [oTE A8}kl E5/71&9] 7HES
oM HER/A &efolA 59 28 WA S A5l

o]
TET 5 Uk J1EHE AT A DS FAH stoF et

i)

[11 3GPP RWS-180005, “3GPP Proposal for 5G: Overview about RAN aspect,” The Workshop
on 3GPP submission towards IMT-2020, 2018. 10.

[2] Ericsson, “The advantages of combining 5G NR with LTE,” Ericsson Technology Review,
#9-2018, 2018. 10. pp.2-12.

[3] Ericsson, “Simplifying the 5G ecosystem by reducing architecture options,” Ericsson
Technology Review, #10-2018, 2018. 11. pp.2-12.

[4] GSMA, “Mobile IoT in the 5G Future-NB-IoT and LTE-M in the Context of 5G,” GSMA,
2018. 5. pp.1-12.
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[5] Ericsson, “Mobility Report,” Ericsson, Mobility Report, November 2018, 2018. 11. ppl1-32

[6] 3GPP TS22.104, “Service requirements for cyber-physical control applications in
vertical domains,” V16.0.0, 2019. 1.

[71 3GPP TR 38.824 “Study on physical layer enhancements for NR ultra-reliable and low
latency case(URLLC),” V1.0.0, 2018. 10.

[8] 3GPP R1-1811584 “IMT-2020 self-evaluation: Reliability in NR,” Ericsson, 2018. 10.

[9] 3GPP SP-180321 “New WID on Service requirements for cyber-physical control applications
in vertical domains(cyberCAV)”, 2018. 6.

[10] 3GPP SP-170937 “Study on Enhancement to the 5GC Location Services,” 2017. 12.

[11] 3GPP SP-180118 “Study on enhancement of URLLC supporting in 5G,” 2018. 3.
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M | SEUANSHeTE MY
HEY | HEEMT|ZHIIY o

R53| | =EHASHATH YA
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7IAES 85T Aol 7Rt EF AHIA 7|do R HRE ATkl Qle Ad Qb4
A AFL 201148 7]1& 2,5309 E8 FROIA 20214 4,940 € HFEE A
6.9% 44730l dAFE T At QPN AR QPEAH] AR} QA H A Ao R R
= QFAAH] A2 20119 8299 FEjollA 20219 1,570 2R AWH 6.6%
7ol diAEnt. T, bAAEIA AL 20114 1,7089 EEolA 202149 3,370
SR ABT 7.0%9 g%l dlFHETHel.

(B 1] S3AT/THY ICT 2 MA AE 72 2 &Y (THe|: et =)
T 2016 2017 2018 2019 2020 2021 2022 CAGR
SSAMICT 50,141 72,250 | 107,382 | 150,335 | 210,469 | 294,656 | 412519 | 41.75%
MoiCT 32510 | 36,100 | 39,710 | 44,078 | 48927 54309 | 60,283 | 10.95%

(X12) B47/% 7IS2EY 2016-2018(20164 18 LAND)S HUSH0] MYKIS FHHCIYE S8 MY AAY 2 SHUN
£8 524 YSORRE TIO ICT £, Mutal O] ALY SSOREE IHOIY ICT £3)

=T oo

[(E 2] MA tEEH] & ATMBIA AY A2 MY (e o &2)

2 QrEEH| QRHMHIA

2011 2016 2021 CAGR 2011 2016 2021 CAGR
MA 829 1,163 1,570 6.6 1,708 2,435 3,370 7.0
o= 132 181 237 6.0 497 645 810 5.0
MG 274 418 607 8.3 393 473 563 3.7
3= 139 228 351 9.7 49 99 180 139
U= 54 68 83 44 97 123 148 43

S A QPEARYIS TR 419 Hopol A Fd o st glom, Ao Hof

L 339 9B A4Eo] o] thet A AEHo] the ot Ayl okt
Aggpolm, B o] Aderd Holo] tie £ $HOR [CT Hopol ulef 714as30] W

F4719 FH9 AATEE AT Yk T A A T4 B Hok 23]
2 BEskT Y olRo] tuist] 20148 7|F F1EFEE 73% R oF 6¥e] 7]

i
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5 ICT AR E AB 17.87% S7Fte] oF 1% 2,5849 ¥(20161)o)A]
oF 3% 3,9169 H(20229)2.=, HP_roﬂHoP ICT /\1%*%1'@5 AW 19.74% Z7}slo] oF
3059 9(20169)°1A F 8679 A(2022W) 22 77 AT Aoz At Ay
H A {lg b Fobg 2eoHe W AntEn|t o] 38X E Adebd
A2 201619 2489 UollA] 20224 3719 A FEE AW 7.0% oV I Aoz
A TH6).

N

[ 3] BZOHE/MLolY ICT 23 20 Al 72 2 HYy (c9): o 2)
T 2016 2017 2018 2019 2020 2021 2022 CAGR
SSLHICT 12,584 14,812 17,494 | 20,642 | 24,358 | 28,743 | 33916 | 17.87%
M=oICT 305 376 447 527 622 734 867 | 19.74%
525 ADED|Elo ;
23R 9 Kot 248 265 284 303 324 347 37N 7.0%
(Rim) B471Y 71E2EY 2016~2018(20161 18 HHAIR)S HI50] MYRIS FHRUIYS 7 Mn2| AL o FELA S
S22 F=028H SFO ICT 4, M | )\I g =22 2E MY ICT £%5)

. 7I7E S

o

nl= AR 4R, A 119 2948 gEste] iy 2 33HE
At AR TAE S 55t ZFskaL AUt FirstNet(H P SAT =HAH7]
2012¢ AH)L 7129 TETRA(Terrestrial Trunked Radio) ¥f2loA] LTE ¥&log2
Agkst7] A&k TETRA HH4]9] APCO-P25¢9F iDENT-S &85t H2u 324
A 7FEZ YUt T2 A dgRol A Adetd FASAM R o] &stal Ut vl=2 B4
ARAIAEQ] EAS(Emergency Alter System)@} HHFY 7|6t tj=ql FHEA|AEQ] PLAN
= 75 Yokl At EASE Hi=1l 354 EALE F sz, S XW;XH%@
AR, &=, L, A 5), ARATEHA, =7k, BA F)oll et HlAHET o
L F= STFEAIAHOTh PLANS FH&2 o|-&sto] 115443

o

She Hi=Rl FEAAEHC R, 57T

o ﬂJI

AL A] X]% il

ofyz} ul= i FAI71HQl AT&T, Sprint,

o,
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HPAIAEE Zidste] arAQl v E 9@ AR A V&S skl U
oA 20059FE DMB AAAELS A28S B 715 A Al 907 o[H 2] At
AR A Mu| A5 AFska 9o, 2007d DMB A3 EE EFo] 27} 7|&7]
o= AAEo] HE HEIo] RS 24611 20084 VIHFY AEE DMB AdA R
S0 2 AGIES Aottt 20124 AFHEE FHASHE 23S DMB $=417] A
|A oA Aot E oJF 4 22 AActloH, 20149 E2AAH, TAIEEAA,
Az Ao git] @ W3t DMB 418 {3t S48 X g gFslots 23S UEE

A7) 2ol A7 sFATH 101,

U= Aol AFEAY SRl B AFAHANA A Fo= A
FEAES S50 ZF o] 5 5AIA HIEEQZE 53l CBS(Cell Broadcasting Service)
7} 753t o] 5 HS} ZHIANA AFFEE AT CBS SFAIATS AR 2
g dA o] on, JdEAE EEL & Us AES A4 ol9d
24671 AAA AFAAE AASH] o] 7HssteH 101

of

At Fof A=l vy} Y22 Adbd JESH 9 AEgS fvt AH|AE
Askelal Qlet. v “FEMA Strategic Plan(2014~2018W)"S &3] A1<43H At
= S A E ADARA 9 BEFAAE S4 Ager Ak, 432 "20169
HAEA"E S5l wH AN o Z Ad WA Al A5, FRIFE7] 5= B85t
HAEE st Adohs AlgE +HsHTHo]

=3 dE2 JAd ICTE ZEFsh= 14'617] 2 A Zopof] &85t At 3%
7] ks Y5kt vi=2 W tob = 71ast7 & 3o A =7 d ez |< 1074
| H=ZAE(2008~2017)& :5H itﬂﬁ‘é} Add-S, A des 4 g &
d AgS st 20179, 48 SRS 2 AUE AR AES 98] ToT, Bl
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