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HD/Full HD resolution: > 1M pixel
30~60 frame/s
6~9 cameras

> 48~144Mbps (compressed)

> 4.3~17.2Gbps (uncompressed)

RADAR ] [ CAMERA ] CAMERA
(Delphi ESR) (Sekonix - 100deg] (Sekonix - 60deq)

EMBEDDED PC #1
Single Radar: 80kbps~800kbps

(~6Mbps)

Array Radar: > 100Mbps — - — ~ f LIDAR FUSION
g (LUX Fusion system)

NVIDIA PX2

1 million point per sec
140 bytes per point
80M ~ 560Mbps

LIDAR LIDAR CAMERA CAN I/F BOX In-Vehicle Network
(IBEO LUXBL) (1BEO LUX2010(4L)) (Mobileye 02) (KATECH ECU) CAN/CAN FD: 1~12Mbps
. ' { ‘ Automotive Ethernet: 100~1000Mbps
L J
[0 8. AI2Fd X HOIHS 2F UYE <& : SK €yl3, 2E>]

OABRNA Z9] 71%e B 71&Ghe olth, @o]H, GNSS, A, F47]%)e]
FHe 5o Z99 FHE, AN, FEES VIAL £ L

=T %

& Yt 3

Mobility
Sensors

O 3GPP Rel. 1594 = V2X $1#] 87+ S =2 “relative lateral position accuracy of

0.1m, relative longitudinal position accuracy of less than 0.5m “& & -7-3}=t]
GNSS¥hH& o] &M= HEAZ = gl
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AR BEE /A 2~¥ A BOSCH, Continental, Mobis, Harman, Panasonic,
Delphi, LG#H A} %

. H/W Platform: Intel, NVIDIA, Qualcomm -5

. IT Company: Google, Apple (331, Contents, £t33, Device), Amazon

(Commerce, &5714), Baidu, Tencent (AF-&33) diof, A= A=A,
Naver (&, 7Fo13)

. Telco: SKT, KT, Vodafone, Verizon, DT, AT&T, NTT Docomo &
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0 oo

O BBU: Baseband Unit

O BER: Bit Error Rate

O CDN: Content Delivery Network

O CP: Control Plane

O CRPI: Common Public Radio Interface
O C-RAN: Cloud-RAN

O DL: Down Link

O eMBB: enhanced Mobile Broadband
O eNB: enhanced Node-B

O EPC: Evolved Packet Core

O ICT: Information and Communications Technology
O loT: Internet of Things

O ISM: The Industrial, Scientific,c and Medical radio
O IT: Information Technology

O LOS: Line Of Sight

O LTE: Long-Term Evolution

O mMTC: massive Machine Type Communications
O NLOS: Non-Line Of Sight

O NR: New Radio

O PC: Personal Computer

O RAN: Radio Access Network

O RRH: Remote Radio Head

O SDK: Software Development Kit

O SDN: Software Defined Networking
O SON: Self-Organizing Network

O SW: Software

O TCO: Total Cost of Ownership

O UAV: Unmanned Aerial Vehicle

O UE: User Equipment

O UL: Up Link

O UP: User Plane

O URLLC: Ultra-Reliable and Low Latency Communications
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Cioud
Inteligence

Stand-alone robot service due to Robot service based on cloud intelligence
limitation of communication speed (Platform business model)

(Hardware business)

Create a new service platform market with no space-time constraints
based on 5G's ultra-low latency and wide bandwidth




2018 5G SEAH|IA ALtg|2 7|&l E1A

s WS

SEX/MUIA WS

p e

EXUE, BLIET, A
82 #2, 2=, ...

o

] A NS

EoHS

AOIE
0|E_-|EI|A1

OI=HI0I NS

ZTFE ATd 28 AHlEe UEE F3F 254 48s FYse nF AHl 29
AREAFee] wzhe Tl ZHo| AR A FRA AT FHste SAR2E FAEH
W5 APl 20tE JIFEA Jlee EWE 53] foless 2R dte (9]=9)
5o 53hd Aujzolty 2ho] usd S3td UF, a3 Aot dFoolHitE
HAste] 7t ¥E 2Rom AR WddY. FARIEE 2FtE JAHIA Vles
7Rk 7 ARGARSl 2Eo] AN, A7, £74 5 AAAMAAA age ddsr] o7
Aul=E EFeHH, o]E S&3t] AWM 9, F e oTEel e @ wWizA
g, ot o ‘—94‘74%/] Aol 4T 5 B e FIY & Ao 1S Anj=s
AR EE AR 2Yd 9] A w27} }HU% AgH oz W5 1ﬂl*i /\]73}011 &l
]

sho] FAH 22 @@}

o]
=]
Zom A¥ OPE ZH

Sls P =
= 83 wHAH &_9} HH]A,] 7H9u:7} et 9tk



2018 5G B8YAHIA AlLt2[2 7|8 BN

u s ZHZ, + SMH|A ZEX AHHCIHE
SAQIA, ZHH Q1A sl T o e C e e=
v i ’ HAFO| Al O AFR] 2
T A AL = KFAH A cCoOLT ooLo!
OO O © 100
J.I."-ﬂ.'

[oT(ZE], &, .)
AN (D=AE XD, )

-
=

[1.]10 \}Jl
[

AT A4S 252 Yuoll, 239 ARFE, dTAT Jled §¢E &2vE
HAA 7le B olE 83 Anlzrt BEsEa glem, YHoly Zuke] A4 <
Fol Az =opglol welt Aujze] FA EI S Fobd Mot 43k 4
B3 HEe], 5G 7e<S Tl FA deolHE FHd 10 Gbpse] £E== 1mse| AIRFAA
| Mol 7HeEE AT, o EUE IT5E Aed EX AHlZ e g4
A WEkel HE AMEE Hlz2YZ2 AHAE 24T 5 At AA, I3} 2ntE
HHA 7leol ddo] 7bedixltt. HolE dFe] SA4e] FFHAA SA4UA4
€ 23 WS ert Bl 5 v g% 2D £ 3D e 2RAME 4
L RAEol JhsstER, /1A AARE wmEA AENS F A A4, ‘Z2Xo] 74
ST THAIEY o] ARl BtE ¢ ok A-S2Eo|dE FHE 2ie Alzstd
e @rtE @A EE g A ol 2R HgEe ®=olal Yol =i
T35 Adsr] A% EdVE g9 5G Zled ST AFHE JVles A 854
Fo| AARE 2hol AHE Favt gl 2R 58 7A4F0] ofyz st
o] IoT AFo=A Aulz Agol Bad AlA, dFooly, §iRE so=2 FA4E
ATt A, ZvtEZAM e e Hl=y2z Bdo] 2R AMujzd FASHA 282

AT =28 AA7E 74 7ol S35 Ao BE, FAl STFE HEH

&

o M s

WAL A Bart doh 2ZEPaste A 3o F9sh 2ol
7} oolstz AFHL A HlolE AERE B 1
=]

il

S

A, ZrtEZS ¢ 2k Jde 2R £ LR
Lkl o] & ALZ o2 JHOIEY F e AHAE At IU 2Rad d79
AEE SR BEUE v ¢ o OAA, "Jed 2o dEAse dee A5
2 FEA7171 A deFe AE vHelHE +HT 2avt o, YHolHe
A AREA SHFE AT 2R AHl2E F8F F At dE 50, 2R S
HE AHEAe] Aoy F3lo] x3d AAY I 2E™LE 5GE Arste] Hd

DO A A (o om ST forl Y Y & b 2 o N > 85 oo o 88 )y 2

HE SAHUA AFA T ALK S5 &2
FEE AFA T s T3] MAANZE F A



2018 5G 8&AMHIA AlLt2[2 7|8 BN

il
A
N
- o
olf 2L
,l.n Olr
Ho o
>
r\l >'FI‘
N,
o
T
%1>
Sz
x
l rlr
ol
k1
— of,
18 o
)
—
o
N
-
o|N
N
off
>
tote
X
(ol
ox
i)
=t

B
of
rgl
"

| S AAE F = Eokolth old FE¢E
o

217ke] o) =9} AL wotatel <17bah A4

1o
o
>

o 1y
ra

i

jlg 1

[
i)
X
o8
H of
: o
5 2
ox —
4 e
off >
&
rm. (E o "
~ 18 ol X &Y
‘ N
N
o~
(o
f
)
2
i)
b R
%0
v}
|
ol
o
of 2
N
off
o
ll
o
[

18 of
off
il
)

%
T R

o
- N'E:
o
>
oL
o =
= o
> d
- o
5 o

L
£
N
i
4 o
AN
o
o -
1
ki
\
p
B
kl
o 4o
iy

B>
(K
|
o,
W
Lo
2
i)
[

NPEZ A AL d7E olstER 2ie
2 =2 FojEy ok #Hy =
= 2ROoZ, HAA 200 Qe gfo] &FHIL Q
+ woFY o] v AFHI Ut =3I HFH HAH =
A5l 716k H AR o] &t BT HAH LS ©S A&A Sts
ot "= JiboAle] Jibo =%, w|= Mayfield RoboticsA}e] Kuri,
Blue Frog RoboticsA}2] Buddy & ©h¥st Heo AEZESo] /dEo
H 7S Y AMRl2E A sWY A-¢, SKT, KT 59 $AAE
€& 2R FokY Aol =& HAAEE FAE AAR FFE AAEE,
, MR Al 2R 5o BlFE Fobd ZOoE o F3ta
= &8st 2R st=dold UESL A 7|8t JIFA TS
o BRo|gtr QA FaAEo] Jhsd Y AR
Atk ICT 7&e] UEE 2039~ o ws &
old, 7M3dAA MA S T, ofntetel o7 H AP 59 Tlss 7Hx
I3k 1o 2 od=d"Hu.

2 L
[N
£

A ol

I qm g,
rgj‘gogu

o Jo 2 d
=

ol

ol

X

T o

oo

b

)

o I
>

A

o ofN

0 o M (K O o L M ori
of mx

\zéi-m&oﬂ_&ﬁrﬁ
ﬁ%mm

2 o)

o

A

A 4
ol b oi
o it mo ot

.

2
ol

El
Ho
ofo
fru
e
o
ojf T

T2 ZARE A5 2R MY 24

Z2obeE A5y 2Re Fyo A9 KT KT 5 SAAE F4H02 wgg 23
Bope] Aol Ee HHEE FAH UAW, FF AYHAWE 2R, Ao 2R,
TEMY 22 5o MZFE mobd AoE oZatw Yok KT9 7]¥2e dEzols
BEele] YaE FH Wizl Be SH2E fuse NS AEsigoy s)Ee
PTVE 282l a8 so} Al HEEE Bx dgton & 714m 54
AYY JFe] 2RS RFSHEE AYFE A4he] AAE Aglel Fvd Feoldt
SKTS] UMEE QFERo|S EHB3s Zio] P FHE THFOIZN 42



DA

_

k=1

KHl2 ALzl 7]

|.

S
=

o 62

m_l,l i
—_ = JJ of )Y
o o I~
= &Muﬂﬂhévﬁ%ﬂ%%
Lo W m X % . o) N oW T ) oo o
<0 T 5 o U R of X W N woE oo
Wi on_uﬁl]_.oo#aHOI - T A W OW —
B < W o A R egs i X 5 Mo mp
%o ol Bop Y ggEe® X do o X B
_Q.‘_t ﬂﬁmLﬂoﬁaﬁmﬂ_l/zwﬁn_rmMﬁuﬁuEa mw,,,ﬁ@c_% o
%M _gmaoyﬁuﬁ%m%xﬂ owr.__oﬂ%%ﬂ &
Lor_%u Naulélu__/.%moM%%%ﬂ%%d%ﬁﬂﬂa 5
- A L o iy A =
b o E?f{if%i%?f
~ - o N —_— ~
A noﬂ_%mh_/,ﬂﬂerﬂol% :o:/ﬂ%_o
z 5 < AR Cmg M X o D
z Au_aul,ﬁ1n£.§a¢. Hﬁxmﬂ% Jo
< aﬂﬂzmy%N};#wwﬂ%%ngﬂ
o = Urﬂ%ﬂuwm%%% _uwm_w T3 E o 8
A o_agaﬂm_moioaﬂz s EE2R PR 0
IEELTEEeTRITE, bgen T :
27 M_Hai%ﬂ%w%ﬂm.m,%@n_zﬂlﬂ@m« of =
w10 uﬁﬂvﬂﬁu%zxcgo%ooewm?ow_oﬂ% I Ha
ol o - Mﬂ%mﬁ@_@%%o_u#o{E%éq : ;I N
b,ma ﬂ@mni iﬁuma7u*o€ Lmlﬂﬁm%q oy ._M
3 %%731@@4 nynw.i%%ﬂaﬂéﬁ_yﬂa T - 5]
b n gwcﬂo_szLm@ﬂia_wﬁg@MAg@@ = o oo
N @%au%oSm%m_ﬂmmo E%ﬂ.%mﬂﬂ ~ ol W °©
Tp Fi iz eSS H T - ) EE
dl.Wo d.lwm_l,,ﬂ/le._oﬂw L]tﬁ_._l.ﬂﬂhm_m_ﬂo;oowaﬂo_ rtr mom_ _Wu
2 %éjﬁ_;??;_;?%;i A I
— T A T
_H_Mﬂﬁ._u Woéoﬂaﬂﬂﬂlﬂlwmoﬂ]%anlyl B mwﬂo@c H, ol 10 E_.
A CRTIC q.éﬂr.gawﬁawo%d,% RiE |
o oﬂ__oﬂ,:_oilrﬂﬂwA@ o nE =
X X w7 ol It @I%?E%ET e -
& 9 K oﬂaﬂﬂ@.ﬂ%%ﬂﬂﬂ%ﬂ_/% Emﬂoﬂm o
E._lla,_ — ~ o = EE_ mﬂ.]u.rm» K
x| < e < ™ o o o 1+ o Y RS —~ {=— -
N  wHouu y=®E® v E g b :
amﬂi%éﬁ@ i w o 5 R 9% 3
)R ﬂxﬁuﬁ&;w% oox e 2 & T 2 E
o_ua_.nmo]}}oouﬂou B2
7.3Awrﬂ1xrémgmauoﬂ5
%o 7o o W™ -
N NOH DK
<A




2018 5G 8&AMHIA AlLt2[2 7|8 BN

IJINI QIEX|& MHIA AHF, AO0E 8 2R
(IPL) CHStIZ! Ly

Zagag | 2AEHE

2 Y=, R o], Ftoat W,
(FHMEX) | ChStAZl LR
Zex
ofo| 2 H ng EXxg 28 W WE, LEDE S8t A of
FUER) | 2d 0% 7t 27Hel & Uy oo
me
25 Seix
oir|, AE | AOLEE s WKE 2R WA EOf
(SK2&S) | oip 914, Ho|m Liu|A 0| M T oo
2RUAV|IEZEYO| 185 HIYCRE ZHHE YOO|E
m 3ol 22ALE 25H 2RO MY £Y
TANME FTE ATd FHUA) ZE ik A+ o] s Mol
AZEWAY HY 2R gEAQ AE2ROR, QI wite] Jhed e AW
WA FHels Fejo] 2Rolty MHRY LCD HxaEdol2 ALY 4 JHE
BAE F do] AxtH} A A FEARe] ThsstES AAFHAT. @A 2007] <]/
de ATsta o, 53 A4S T8l ALY =2 e AHs L FUH uiH, B0E
HAH S ST E T AAE W&t M2 7e=E 55 7Hesith 7het, vhol=,
7MEEA SO AMSERE dEE AERE Adsid A4ZFQ AR T S

3 )|
AEA 5o &8 [oT 71719e] A7 3k, QAFA 5 HokolA g
AT -EEL Jde S8UAA, F4AA, g, Ay, AL 59 JeHte
TS 53 2R H5AE AMulxg dH S AEsa o FE A= 7AA
xdI tAg o S TS o, oF NEAE 93¢ SDKE A Fsha
gt M Ao E APt A7 B U EYIE T3 A¥aE AlFstes 4971
B2 N Mg Ho=Z WEYIY AZsteE Aol F8SiHh MA = ATH
FHAIAUD) ZE V& IS & 62F ALY



M

ik

[E 6. MA Szt

MHIA AlL}2IR 7]

F

S
=

2018 5G &

oz FFEE YHolE

ol u| o ul g
2 = oF uo Bl OF — {0
. = 17 Bl — ar Mw Bl
o7 M ke i
=l
. )
i 0o
=3
_= o R KA 3 i K o
o Arzo o 3l - Exlis R [0 Ljo
v A = j— T . ~
oo ouzipy B2 5 BR® T3 = Bl
=0 BlR 00 0 ol T =
BNELES BT T o B ol - H =
oteTR - Kl AI_W hUg ol g k5 zo 3l I ol
N L T ol oyt = P N g
R0 Ez_iwm ) m_:tm_k = .Hw ol go K o Ul o K
T RlpROH0 gogy@ B ) i B B ERE OF T 50 ™
BloRmE 57| ol oy = R OrT 80
,_H_Oo nNd__ D m- H m-0 — 1o | < K U _ o] =
Kiiey _B< 5% T H L R T H ! E
ROU DX STHup S RO ol <] oo & T <|701
=+ 0T =~ ~—— paril < - SNH
u VRS KRoTE il ™C = Ko ©oidMT K K< oo
— —=0]0%] O n0— M= BKo O F O i .. ok K4
o) AﬂmH_n__ ol bAo oS om —_ Ho _.ELI |
Hol® “of  ohiILH BUR B BB <R oo 7o ojooor
TROOMBIAT  BO0OFT0  BJKOST Bl IR K o K 0 & oo ofr
PENOUowom  Fo KR oI =rolo orar oF ™ B FEN K- %o EPUN E!
- —~ cwv 5 —
= = ~ <] i 7 P 3 fir
- 5 = & o0 9 = 29 g o i
= & ¥ o= >9H <8~ _3° v T g2 2o &7 Ll
> a'm oo o Quw a2 o = . iy ar RS) ou
80 a-50 2 S Zy Soyg 25 228 > c 5 R ten is ¢ g
T =0 i 59390 Lol Sk~ S c Q cKlo = — )
Hio am B N2 D2 = S0o by 20 ol T2 <
He o %) m 6 = £33 o) o & == v Q
3 _u__ = < ~Q > [e) [wa) € C c U= =
4 = o < & ~ Oom T N
AU 2 al o =
I IR o
r- A g




2018 5G SEAH|A AlLtg|2 7|&l E1A

=
s 4% Agsolgon, =radel el B =EL tHsE /A

2R Yol 222 AZF F dE AFAS ir;_szi sl WEYe Adn
AglEde AN ER] #H52 (Fenox)e 20161 AT & F5L 7l ok
AHERS TPSAT 20159 vF AT Ge] AFA% YA FAE FAL 59
8,700”& % 1= AL o 24 FHE F AR LA ABAT 16 WY

] il
erd"c?bl %‘E}. Eioﬂ OPUFLA fﬂﬁ}ﬂhﬂl F3AE 7led <HAt
NEZE Eous FA°H ol .LEEI AEA]

B3 dekow ZAgwy vk ZREZ F 2
dY S AAsta 2RA 7} SK C&C zﬂ??rﬁ}—t— T THEY JNIAHI 2 BE
Az dAEe] &4 AFAS AZ 7143 dHAAE F=ot dd B2 24E8=2R
AFol &M= oy AFoA dadom A&3 Al ok [l A&tk
STTE Asd 2R BT 232 F e RS A7 39| playerd] A
e gk T AS, FARZE, FUZE 5 ZAStY 97 QAT Ao 2y
Rofol A A4 BAE 24T dor] AFS FAFT U (F T F2)
7. Q| player ?ig X ™ = (3L-FH7Y 7IE2EY)
J2 | sgw amex | 2w sses SEET] Hoj= s
=TT
8 55 s, Oty ALK J, d&X| @
1 I 01 o 01 (@] 1 1
9 oz | MM, aEgelpe | M AHEERAS 2, ARHANS L
SoftBank, Bosch, NTT
SoftBank, Ubtech Robotics, . '
Pillo Health, Anybots
Toyota, Emotech, Anki Inc
=2 Mayfield Robotics, Avatar Controls, ' L
o . Sony, Zora Robotics,
71 Asus, Ewaybot, Panasonic, .
. Wowwee Catalia Health,
InGen Dynamics, NTT, AKA, .
. . . Paro Robotics,
Blue Frog Robotics |Unirobot Corporation,
YUMII
Sharp
;_%lilj oxlgal ofo|m| ¢, ofo|2 E%i“l%
= LG X} KT, SK22|2 ™=




M

_

k=1

MH|A AlLt2|2 7|

|.

S
=

2018 5G &

BT TR
0 0 —
d.lqm.,_mﬂw ﬂMWﬁﬂHHOtMLd,
T 1%&%%wAM% S
23 sriznd iz ESTETLES
el E@Q%m54@m ﬂ@%awm%m%

L%L M7Mﬂuuuﬁ%%% mmwr.%ﬂaﬁmm@ < ﬂmﬂo_L,J
mo R __o@.ohﬂeuo_f\w ¥ X ®E NUHL}_L %QEMEWO_E
mﬁg%ﬁ < T 1ﬂhmu ﬂ?l% < _ir%u}#7ﬂ%ﬁ%
oo o %%%ﬂ%%(o% %#W%ﬁm%ﬁﬂ %@G.__wﬂi_&?%%o
@u..%_: Ego_oﬂoﬂ_oﬂbgagﬁ g 1Nmo.xﬂ x%517rﬂo_a o
s % 2E I TR M )| B i P B
o or 8 i <0 K R 5 o= N clo 9 3 "
z & ° A mamztai_;%u ﬂ%_smﬂhso_& OTlao__;LEW%
ﬂﬂro, 10Ho,m|ﬂ_.m.miAﬂmﬁm ,EI%MMOEAVﬁﬂlu@.E ﬂlw@@&mﬁﬁoﬁoa_emME_
H@M@ B oo = BN m:f_/_uiwoﬂ%no aeﬂmmexﬁLE =
R LR X = T %.ﬂz%ﬁ;@ R oo
o o X ll_l:L_LiLe%_/ﬂ = = W M W of Vﬂoﬂwﬁﬂqﬂ1%
lma%ﬂ o_xdﬂo_sﬂhzo B %o T W E N ﬂP%quEIE oS
< %%ﬂ%@%%%] %@wu..mnmmﬂﬂy q4 =N mﬂﬂiimo
I %ﬂzﬂ;@ﬂmao N E ﬂ%_ammg ol _z_for@%EA]xro_Em
w@ww &EW%@%;wa mwwa%g%@ﬂ g @ﬂa@wmwwa
TG ﬂﬁgﬂ@aﬂ%% _:%@Qo_mﬂ%%} N 70_Ewaﬂ¢% =
R ﬁ%ﬂﬂ%ﬂowﬂ%& ﬂ%qumMm b ! ﬁoo,_w,qlxri?ﬂ
Box o WMﬂ@A%ﬂ®$w¢§M&17ﬁw4 oF awgma,www
=2 =9 B or N 1r_1r.]1021 = LR T o T ~ X T <
XOM.H%__gazmezﬂo%%u_%im%%%i oju m&uﬂmﬂ%ﬂwﬁiwﬁu
iAﬂemﬂWdlB ]ﬂﬂo} Lu ﬁo_ﬂﬂuli ]ﬂynﬂ_rmu_ | _ - et =
aiEOﬂo,mﬂ%mUAﬁ'l _X_g__ﬁﬁwwm,ﬂ”qon_oﬂamd_ﬁ e |r_.__= @Oa,_ﬁ“d_ﬂ%ﬂplwﬂu
T P e bEmEay T S LS WOTE® BT s ol
—_— ) 0 ) o N Iy -~ £3 2 o -
M%&l%@%@ﬂﬂﬂmHﬂﬂﬁ%ga@wﬁo% 3 @moo_amw_%#%oﬂm
g B IR %Lﬂﬂzﬁ_s}%ﬂa%%Jxﬂl N e oo ]
uﬁﬂai%ﬂ%%ﬂ%ﬂﬂ_oLHAmlA,__.Eo{luEHLOmeHzoEAMo ™ ﬂﬂﬂﬁm%b_o_iizlae
o R lj(_ﬂ X < 0 - o X 1 x11ﬂy I
maww%a%ﬂ%ﬁﬁﬁu%m%%amgm X o %%@w%@%am
HV_Euﬁu]oﬁa Jiu__oe u;omw]wr_O}E‘_tz__.dl = 5 < Hﬂ%ﬂoﬁ.i
Zq‘la;oo Zﬂo:TET,HI .:._._om,.‘:._ﬂ ﬂA_._nu_.EleLéloT‘_Ll ‘_—Lo:L o oM E._o_oﬂu
qmﬁgw%%agygm%wg%% 2 % W%qwaké@%
o T — Tl o — 0 1l - < K — . ;
AEﬁu%Qé%ﬂ?%ﬂ%iﬂwmmogwm o © W ﬁwim%wow@wn%
aﬁ.ﬁﬂ}inﬁmﬂﬂgﬂi Lﬁo%ofiﬂge T E 2 T o=

N W x K B o9 X w XY G ) Ho el
uj b T3 T 9 o EBTET
ﬂ_rmi lo,ﬂuu o) X ‘UI.I,LHMMO_]q
KR ELESY oﬂwﬂ.uﬂ%c_ F=
GRS z;umomfifﬂqm
I o >
@Gﬁeﬁe.ﬂ‘ﬂ_ﬂn
o



2018 5G SEAH|A AlLtg|2 7|&l E1A

A5, Hxe AAAAE ZEA AASHA] gyst: a4 ZEE OAMH2E AT
F S ol= ZEO TWrE AT YUF= E&FF oA, ol HFI| AlEA}9]
Tl &5 FSAZE 5 Jor, ¢ B AHlx JIIAE A2 5 Utk

0T 9% 28 Zd= =d

A, FE¢e A5y ZHRLS AnlE JHAH L =3I
(FAS A G AYE AP S, 2 AN A5 U AR
Fot] ALgAbolAl Tt FR=E AFT 5 Qlojof ) &, olgd X FH=E
1;174] Az 9% S8 e =
AFE + e 7ol nhas ook .
MBIz Q) A e 24 ZolA,
Shol ABASE el Zie] s

@ "

- T

3 ZH=E /Esta olE AFH R HHE
g e AHAE Z’“é a7k Atk olE T I 2XRad Ao 2AIE
71 = o, 2L dAYE FEsts a3 = 7ddn

MEA/R2H HEYT 27AR 24

24g A AE R (Interactive) A H] —g— A8 57 9 FeSsoa A=
ZtE WE, ARgA o st dEE ] a3t} o= 93,
5G9 =AAA HE7|wol aTHAh 5G4 URLLC 7]

Plane)e] Z %, 1ms o], AF&AEH (UP: User Plane)e] 7%, Sms oo $@&T 7}
ST

AR RS AH] Aol A= HlFo] mj§ ATt 2EAAE T TF
HEoly Abgzl A€ it F9EZ EYEC] FA YEUA ZoW, A&t
e BAHSHS xSk Auj2o] S (Outage)o] WAISHAl o) webas A A A
A&7l ol9ox, Aulx=e FAEE s, MEYZY AH87HsA (Availability)o] wl-¢-
Fofof gt}

ZYE A5y 2ES Y E G Ao EYHY g2 FES AAT rHsAol
FoH, U3 FH=E 9 JAENA Av2E JteAE FESIT mEtA] ARE-
e & FH25S A wAstAY A8t 27 SHALS @53ta, AFEA
A vl FAE =Y F RS Fd= Jd9%-S 56 43 AA s 58 87}
AT

A4 Feol 4GHe RANS C-RAN (Cloud-RAN)o. 2 A&z o7 Z3}slar ¢oh.
C-RANS 7| A =Fo] Z2}$-to) 9 X3 BBU (Baseband Unit)¢} A Alo] Eo] £%]3F RRH
(Remote Radio Head)Z Y+ i, FHHo=z E¥d@ BBUS RRH+= CRPI
(Common Public Radio Interface) QIE|#Ho]2~2 AZAEHE Fxo|th. 5G RANoAI= A
Aol E o &3] HA 20 Gbpsell ©o]& AHEZE 4G tiH] vl =Z=Z, Fronthaul®]
|F = vleEsiA sojvtor gt

5G Fo]+= TCO (Total Cost of Ownership) &E-&Z<Ql Al A @ xnj 29 7 7]



2018 5G B8YAHIA AlLt2[2 7|8 BN

I, EY= 7
S 2 AFAstd A3 B AH2=E AlFst

TES AR ZER EBisty, BiE AR 25 AW

=]
E = 9] %
25 AMHlze SAA, 43F8o] ds 283 240, o5 53H JeEe
SEFoR FAS Fe Aol AAZ o AHEA HH TleE Aol ¥H Jeew F
B &£Esty ZFske 5G HOHE &4 o=2 FAH/AYse A, AEAET 7
o vt #iAE] AlgF 5G ARl A o] golstER st Aol fElettt. AREAME
A3 Aojgme] £2 F AoHHS Aed}, n=dste] uFEA AB|AE AlEShal
3t, HE&3ste] HlgmEd &R B ERY HYE st= A0

AR&ALS| ol 0 ME Feot MH[AE NIoH7| 21510, 34214,
U1 asxie Mapa  [oaod, F=eY, ZEAUY S0 20 ErEer 24dS0] Uk
STTe ST ofof g Z2teE HEE0 7|dtst Q3X|s QZEtE #8sts A
O AFEXAIe| BEREE X|&FezE Y = US
QIZH-2R H2XE M ALEXLS oI=E HEA Ibfste A
U2 NSRS EA|M HAE Hl%frf A0 Hag 2R0| HFE &/ 235t 8% A
STTe NS gXpt XREeg 22 o+ flon, ZuNoz2 MH|AE O|88tX| o
= Q0| &
U3 Chopst mElx FOHEl A1t EOIAEr%@h%%QI ER 2UX MHAE Mg =
U= HE A E F=5t0for &
EXO0| AFEXIet HY 42HES FHSH7| W0, XA ALEAL
U4 MHA @BEE  |[AEE 4o & = Ue MH[A REE ALY Y = Ue M
H|A 2h2[X[A 2 CHero| O X|ofoF &
AHEXE M2
Us HEEE DL: 10-50 Mbps (2t0|E HA Bl Stored AEZ|US QI k)
UL Up to TMbps (2/EH{HE|E MH|A S MO BH NS fIT £k)

(User experienced
data rate) [Mbps]




2018 5G 8&AMHIA AlLt2[2 7|8 BN

[ 9. 7tYAL & 27 A

W1

M ME S
(Peak data rate)

AEZI2
——=o=

HEHETt RPE.

2D/3D SAHH|O|E{(X|CH 640x480 pixel, 4% '2)2) 30Hz

TELR WEY & Us HOolH

T T AT
[Gbps] Z|C§ 20 Gbps (DL), 10 Gbps (UL)
Z0f Fote+ 28
w2 (Peak spectral 30 bps/Hz (DL), 15 bps/Hz (UL)
efficiency) [bps/Hz]
A BA AHEX}
ZFt+ 88 Indoor hot spot: 0.3 bps/Hz (DL), 0.21 bps/Hz (UL) for eMBB
W3 (5th percentile user | Dense urban: 0.225 bps/Hz (DL), 0.15 bps/Hz (UL) for eMBB
spectral efficiency) |Rural: 0.12 bps/Hz (DL), 0.045 bps/Hz (UL) for eMBB
[bps/HZ]
E¢ Fot= 88 |Indoor hot spot: 9.0 bps/Hz (DL), 6.750 bps/Hz (UL) for eMBB
W4 (Average spectral |Dense urban: 7.8 bps/Hz (DL), 5.4 bps/Hz (UL) for eMBB
efficiency) [bps/Hz] |Rural: 3.3 bps/Hz (DL), 2.1 bps/Hz (UL) for eMBB
HHG Effm 22
W5 (Average traffic 10Mbps/m2 for indoor hot spot eMBB
capacity) [Mbps/m2]
Rotalzt | 22O HAIZ HOIS 9Bt 1ms £Fo| ZHXH SEHEE 27
W6 (Laterl1_c \ I[_ms] User plane: 4ms for eMBB, 1ms for URLLC
y Control plane: 4ms for eMBB, 1Tms for URLLC
o4 2= ER0| §F 70| n2== HiX|E 7tsd0] JLB=E, L9
w7 (Connection density) | THZ 0| SA|0 F4M F£50| 7tssHof gt
[Device/km?2] 104/km2 for mMTC.
OlHX| =& o .
Z=Q3} 12 AFE0| Ofkl
w8 (Energy efficiency) 9t 13 Arg0l Ofs
NEPY E2 Mo& HolHe 2F glo] MEE|ojor & F, mjzl M&
W9 RT’ b’T"t Ao =E2 0%0|H, M= & 20| 7tsdf{oF &
(Reliability) 100% for URLLC
Stationary: 0 km/h for Indoor hot spot eMBB
W10 olsd Pedestrian: 3 km/h for Dense urban eMBB
(Mobility) [km/h] | Vehicle: 120 km/h for Rural eMBB
High-speed vehicle: 500 km/h for Rural eMBB
Ol CHE AlZt
W11  |(Mobility interruption| Oms
time) [ms]
o=
W12 100 ~ 1 GHz

(Bandwidth) [MHZz]
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HES3 s {2 SA BE S MHATE 7hstt 24 HEY}R 7|=
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(]
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Voice/Video Robot Serter

I e e e e - s ——————- ]
(s I_:; ________________________________________________ —
[Year of 2020] [Year of 2025] [Year of 2030]
[Talk-based foreign language [Robot service for the elderly [Personal assistantrobot
through face, facial expression service based on personalized
education robot service] and emotion recognition] artificialintelligence]

[0 6. 22t XsE 22 AHHlA 2=W]

19Al= “Aldele 7Rk o] a4 719 toltt. 5G #HANAE =Y WA & F
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[1]
[2]
3]
[4]

[6]

SRZEAMUTEY, ZEMY MENTA ZIEIN, 2017, 3.
shREMARIBY, Rje 2R MM U AQ S 2016

NSF, A Roadmap for US Robotics: From Internet to Robotics, 2016.

UL SSARAR- ST LY7 | sE7EE |, Hotlls 224 7|le2EH, 2017

Mind Commerce, 5G and Robotics: Emerging Technologies, Solutions, Market Outlook
and Forecasts, 2016.

Markets and Markets, Medical Robots Market by Product (Instruments & Accessories and
Robot Systems (Surgical Robots, Rehabilitation Robots, Hospital Robots, Non-invasive
Surgery Robots)), Application (Orthopedic, Laparoscopy, Neurology) - Global Forecasts to
2021, 2017. 2.
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[ 5G 7|4 B CHE MH|A

M Q35 7|82 AE0] 21 w22 B HmCish= M0 e £02 2ofo|
HEE £ 0o AMRARE EHSHY| o AE
O BHdE &83 ojn|x] A& AS 7|E oA A& NS ZEXZ 31|
Hoes £ Ao A2 24 4= Qdd AFZES ZET 4 o= ¢
Z 7= 7Hd
* Q52X 50| S7tMst YEl= ZAst= UFe| SW HE= CHIO|AO|H, O EE7HA|
RQISA|s A|XQIZIE AHo|ot= 2HAHO|A AO|SHA LiEtE
O (AAANA) T, i =, MS, IBM, vHlo|F 5 229 7|9 FEd AAo] A& A
‘1538 AFA T #AA &AL 669 SEoA AFF 15.5%% 5 AZS 53
2230 1799 2o FERE AL A
[E 1. A 2SXs AIE MY . 7|&Y]
(49| : wiop hay)
Expert system 3,400 | 3,775 | 4,190 | 4651 | 5163 | 5731 | 6360 | 6,869
1,386
Autonomous Robots 1,551 1,737 1,946 2,179 2,441 2,736 3,688
Intelligent virtual 750 975 | 1268 | 1648 | 2142 | 2785 | 3,620 | 4706
assistants
Smart embedded 638 729 798 872 955 | 1,044 | 1,142 | 1380
systems
Neural computing 340 415 506 618 754 919 1,120 1,303
ToTal 6,564 | 7,445 | 8499 | 9735 | 11,192 | 12,920 | 14,977 | 17,945
*» =X : BCC Research(2016)
O FEWAA) AR, volH, LG 5 I 749 AFAS =Y 2 Ao BAF
IHEA ‘15 AdFA T AIATEE 1,209 o A 22doll+= 3,306 Y FEE AR

A
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(#H 2. = QSKXs AT T . 7=
(She| : efok =ke)
Expert system 626 695 772 857 961 1,055 1,171 1,265
Autonomous Robots 255 286 320 358 401 449 504 679
Intelligent virtual
) 138 180 233 303 394 513 667 867
assistants
Smart embedded 127 134 147 161 176 192 210 254
systems
Neural computing 63 76 93 114 139 169 206 240
ToTal 1,209 1,371 1,565 1,793 2,061 2,379 2,758 3,305
* ZU CIEX|s AR 2= MA A& 16% T2 AX|SH= W22 J1X(2015, IITP)
* ZX: BCC Research(2016)
(2) AlEsier U AR o=
I O122|50| BII71x] &0 MEE oz RIBHIOMAM MA F2321 Z22Y
ANYAME 7|PE0| YBHO SAtet AP Bars| Y
0 1BATE 17k AmAH(RIA, * DelA BLF 5HL WY 7|EE H
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APS: Automatic Protection Switching

AR: Augmented Reality

BACnet: Building Automation Controls Network
BIM: Building Information Modeling

CCTV: Closed Circuit Television

CPND: Content, Platform, Network, and Device
D2D: Device-To-Device

DVR: Digital Video Recorder

eMBB: Enhanced Mobile Broadband

eNB: evolved Node B

FeD2D: Further enhanced Device-To-Device
GCSE: Group Communication System Enabler
GIS: Geographic Information System

gNB: Next Generation Node B

GPS: Global Positioning System

HD: High Definition

ICT: Information and Communication Technology
ID: Identification

IFDR: In-band Full Duplex Radio

loT: Internet of Things

IRP: Integration Reference Point

KPI: Key Performance Indicators

LonWorks: Local Operating Network

LTE: Long Term Evolution

MAC: Medium Access Control

MEC: Mobile Edge Computing

MMTC: Massive Machine Type Communication
Multi-RAT: Multiple Radio Access Technology
MU-MIMO: Multi-User Multiple Input and Multiple Output
NE: Network Element

NOMA: Non-Orthogonal Multiple Access
PDCP: Packet Data Convergence Protocol

PDR: Pedestrian Dead Reckoning

PS-LTE: Public Safety-Long Term Evolution
PTT: Push-To-Talk

PUCCH: Physical Uplink Control Channel

QAM: Quadrature Amplitude Modulation



RAN: Radio Access Network

RLC: Radio Link Control

SME: Small and Medium sized Enterprise
SNS: Social Network Services

TRS: Trunked Radio System

UAV: Unmanned Aerial Vehicle

UE: User Equipment

UHF: Ultra-High Frequency

URLLC: Ultra-Reliable Low Latency Communication
VHF: Very High Frequency

VR: Virtual Reality
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[l Al AEO vlo]elzF A4H
dlo) Bl & [bits/frame] = line/frame X pixel/line X sample word/pixel X
bit/sample word = 41,472,000 bits/frame
» 41,472,000 bits/frame x 30 frame/sec = 1,244,160,000 bits/sec (D

- AATIE BAS Y] FADA AxQ mEPEC hd BIM HEE gNBe
MEC(Mobile Edge Computing) AW = Z#E Ao AZAFH FTAAS
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He AQARES H45H9
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- 700MHz W9 & AME3t= PS-LTE A&y ~unlE drlo] 5G 441 GHU=ZE
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