ITUOLZIHIOl nl K atH
=d&i1+a

2019. 6.

.
KCAN\ S84 5 UETg o



ITU Academy mSIHE HAZE EX Q%

BET e

- AGA- A FAH MR Y aEEY, IR 58 £33
229 g4 g AFAYEYT =
[1 3718

o 4 IVt : T=(3HER))
o &3 717k : 2019. 6. 16.(4) ~ 6. 21.(F), 54 6

o & & A : A& FARWIIH), ol FARIANEH)

1 AlFL7
o A | £8X | EAX| HFTULS H| 1
616(2) | o1& | sfeddl [o oA (12:10) — 31¥I(13:20, &|3 gs
JHE| Al al Moz ol A7
sr@ | swe S e wmele et 5
0 5G FulF A=ln PH= 2l
618(3) ol - B3 360604, U2|0|E{T} cfolol 5GEBA
g 2M3 He 4T S
=PV iyl /\I_|.o-l
sl el 7 f@ﬁ% Mo wHls, 488 Mol S
o HiE T=E
6202 sl - RLIZ Hlo|E{ME] % 58I BIC|2 ZAIMIES
o I8 E9
6213 | syl | om |° Al & 54 stz
NS ETSE ST sledBI(14:30) — 01X (18:10, A|Bh -




o WS : Spectrum Management and IMT-2020 Radio Technology Application
o UA B A4 1719, 6. 17.(%) ~ 6. 2L(F), 31ER] ATHIE Y=RE FofF

[ 124X =77 (Opening and Introduction to Radio Management ISsues)

Al Z} MEUHE
09:30-10:00 o 7HslAl
10:00-10:45 o ARl 3 Q1AL E|EL
10:45-12:00 0 5= Futr | g g@x
12:00-14:00 A AAL
o loT
14:00-15:15 - 1oT 7 ¥ WESA 7|8 &FM =9
- loT 7|& &5
15:15-15:45 | o R4 A ZHol SE
15:45-17:00 o X|7= X|&= Zte| =H
18:00~19:00 X{ 14 Obx}

[ 22Xt T=7]2H (5G Frequency planning and Management of radio stations)

Al 2t MEUHE
z= ~ od =gl & =3

9001015 |© Lt T o e s was o\Zhe & A
10:15-10:30 o §4& 3 ZHo|8H
10:30-11:15 0 AOIEAIE|Q} KPIX|E
11:15-12:00 o Quiz (BXIAIY)
12:00-14:00 HAAAL
14:00-15:15 o M/W 5G F it st 7|g 2 ghA
15:15-15:45 o 7&l 3 o8
15:45-17:00 o0 Z29| Bl|e ga3 g gl A




[ 32X =13

(Radio Technology and Application]

Al Zt MEL
o 5G &t JHE =[] SEF
- At 2N & A
09:00-10:15 - A D)=
- MAAZ = AH| Applications A7
- Ag83} ot
10:15-10:45 o §4 & Aot
0o ME 2N Sploj| 2t 2N 7|
10:45-12:00 - B RSN Y= A0 2 MY
- M= SN ohEt M 7R I8 24
12:00-14:00 Al AAL
14:00-15:15 o X4} DTV 7|2 & S& (Part.1)
15:15-15:45 o 74l 3 o 8H
15:45-17:00 o X|&u} DTV 7|= & =& (Part.2)

O 42Xt =13

(Field visit and Group discussion)

Al 24 N2
08:30-12:00 o ol2El China Unicom Harbin Cloud Data Center 2t&
12:00-13:00 TAAAL
13:00-18:00 o 5t2Hl SRMC &2 3l JEE9|
(] 92Xl =18 (Examination and Closing Session)
Al 24 MELHE
09:30-11:30 0 AlE
11:30-12:00 o HE|Al




O Wsiltd &I 8

2IHEHA 54 2IHEHA 54
Mr.VITAWAT
ITU Mr.SYED AAMIR RIAZ THAILAND SITTAKULA
Mrs. ZARGHOONA Mr. THARATHORN
AFGHANISTAN JALALZOY THAILAND PHROMSA-ARD
Mr.NADERSHA Mrs.RACHANEEWAN
AFGHANISTAN H ARIAN THAILAND CHOUNA
AFGHANISTAN Mr.,AHMAD JAVED JAVED THAILAND Mrs.SARINYAPASAKAWEE
AFGHANISTAN Mr.HARRES SAID CHINA Mr.YINYU
BANGLADESH Mr.ISLAM MD ZAHIRUL CHINA Ms.SONG WENSHU
BANGLADESH Mr.SHANTO KUMAR DAS CHINA Ms.MENG SHUIXIAN
Mr.MOHAMMAD KAMAL
BANGLADESH HOSSAIN FORAJI CHINA Mr.LI ZE
BANGLADESH Mr.AMIR HOSSAIN CHINA Mr. WU MING
EASTTIMOR Mr.OCTAVIO FREITAS CHINA Ms. WANG RUIHUA
Mr.HERMOND BERNARD
INDONESIA ROGANDA TAMBA CHINA Mr.FAN ZHENXIONG
Mr.ALIMOHAMMAD
IRAN MONTAZERI CHINA Mr.WU WENBO
PAKISTAN Mr.GHULAM MUJTABA CHINA Mr.ZHU BIN
PAPUANEWGUINEA Mr.KAPITA TAPAS CHINA Mr.ZHENG GAOZHE
KOREA Mr.KIM YOUNGKWON CHINA Mr.LIU SHIAI
KOREA Mr.LEE SANGWOO CHINA Ms. ZHANG XUELING
SINGAPORE Mrs.BEE ENG TOH CHINA Ms.CHEN Qi
THAILAND Mr.MANUS PENGNOO CHINA Mr. SHANG FEIFEI
Mr.SUPAWIT
THAILAND DUMRONGKITJAKARN CHINA Mr.LIU MINGXING
Mr.LAPHASRADA
THAILAND CHANGKAEW

% 11705 399 A gEags o

FAAN B FAA DA




Il usus

= 124X} (2019.06.17.)

[]

s Fli+ &d X 2 A8 FU Ji=

T 7 Ade Ay A4 B AAE FAFoIH, T

o
T
=

(MIT) A4 =H(SRRC)F At RUEH 3} AE7&S A U3

SRMC=E F4
% 2T FY BN A

o

o 2t A WY AT PE

<%F Fos B F2>

e

Radio Regulatory Mechanism of China
S SIES e s A= Sk 22212 SE4SESR SISV IA|

=&, BiaXK. BEiET
FoLEFB EIET A4S

I State Council

| ==

Provincial Governments
{(autonomous regions
and municipal cities)

EHiRIJoER B EIEY A

Ministry of Industry and

TP FIHSEBAEEDR

Information Technolo LZ%EE%EEEI
/] ( EISRFCLLEB I =)

LState Radio Office)

Bureau of Radio Regulation

FProvincial Radio Regulatory|
Organizations

ki
HUFT AT
FE A4S

[E— |

FoLE R EmIih

Radio Monitoring
Stations

SRMC & SRSMC

E=sFoeeeB imimich s
B Tk ER T R o

Adpr|es BE T o)5%4,

A~
s

TG, AubEA] Sl AR

<% Au7le ol & Atel>

=z F AlS AL
aldt o|sSAl 2G, 3G, 4G (LTE), 5G(IMT-2020)

£ Al VS IESEEIN BWA, WiFi(802.11b,a,X)
N S FSS, BSS, MSS
x| A=

gt & Audio, Video, Data, Multimedia
A=
FMEHH

2M =2, & GPS, GRONASS, COMPASS, GALILEO

M TEK]

7| E} FEMMM RFID, loT, loV




0 T3 olFFAEEZE F 1189 (TDD 645Ml, FDD 344M) =i g= ]
AZES IE, 5G o554 EEE= 500M(3.3~3.60z, 4.8~50ll) sH
<FT FFr]& o] & AkH>
o) Al Zoj5 Ch2(Mk) S A TS (M)
FDD 824 ~ 835 | 869 ~ 880 22
FDD 889 ~ 915 / 934 ~ 960 52
FDD 1710 ~ 1785 |/ 1805 ~ 1880 150
FDD 1920 ~ 1980 / 2110 ~ 2170 120
TDD 1880 ~ 1920 40
TDD 2010 ~ 2025 15
TDD 2300 ~ 2400 100
TDD 2500 ~ 2690 190
TDD 3300 ~ 3600 300
TDD 4800 ~ 5000 200
st Al TDD 645 FDD 344 1,189
o FHL O FEANGER oF 4087710 F1XTo] A HolQT, xrig
=

o] SP0R) ool id=ro] 86,0007H, ARk=ro] 27,0007) ©1& %

<z FA= o] gdR>

Radio Station FTo&EE&Syh

Amateur radio station
VHF and UHF communicati?p;;s}‘ation = Others

Ship radio station

s

SEAGEEE
Dedicated communica
station

Public mobile communication station




= 22X} (2019.06.18.)

[ SMHAE6~66E) 56 F+ A
0 5G °ofgEAal AP vl A #E, T, 2 0| FEE AR ARE
‘251 5G o554l 7IIAT 19919HE (217 thH] 49%)0l] ©]F Ao
o A-FU A2 5G AWM A% F84 l"&;oﬂﬁ X]-?_?S‘]—j_ YA 5G
& N s FEoR 4%
-CHlE g9 ¢ =
A3k th ol By
5G o g wd dw

- Cll=E A9 S8 AHAE A LHT

Hopol i 5G AAL 2T 3l

0 5G °J554] A2 AlF-S 2IElIA 3z ~ 6z THEellA] sFieZe] i AlF

FH(New Bands)#} 7|20l LTE &% thollA Aulx|(Refarming Bands) 57

0 FFE 34~360 oA IMT(o]F5A4l), FSS(LA4] A nBE)
Abolo] T3 Al S 17E R0 ¥5

~3.40H;, 4.4~4.500;, 4.9~4.99(; o] Fa &

- 352‘& 33
Jo| ol FFAEEE FZHAQ] A S o]

Foll et T=

e =Y F

O M/W 5G I+ &2} 2 2 MY

o Z=°] 5G M/W(Milimeter Wave) €13t
M/WE 5G U EYZ B Qo] a3

- AR} 26/280z, 40/500 tHES M/W



<5G M/W F3}4 o 4>

3GPP Rell15 [f——— r——i]
TU — — EEEEi— [(— [—
Australia _
Canada - _
China ||
France | ]
Geaermany [ ]
Hong Kong [P
Italy -
Japan - l
Qatar
South Korea | ]
Spain
Sweden —
[ ] 24
us iIn | ] ]l =
20 30 40 50 GH=z
Key: - 3%:;:?,:.:,?‘?("')“‘”“3 or 1o e considered at 1Ty WwiRC-19
e ey S S BV e Coneutes on
= Adready allocated to BMT/SG
- Z 5L E 2= =
o M/WE F3t5 E40] A&zolm Arjzos 43 S x
= o o = = =
ZESHAT FY dGd B2 AA8TEY ABlAEo] o8 F
- [ o
- A 7)E AHls BEVF F86kH, 98 2 A AR 2=
B3] &3 BA 3R L s)Aget vhdo] Be
1 AOIE MEI(Smart City)
£ g o| 2 2 = z =
- ME ARG = | - CHY |9 =2 (GE
SF el T |- t2I8 FEOE | ooy p o1 Aty
sxzm | Lhekod o 22 | Intel, CiscoS) Sasloi=s x| HEo| M3 F
T = T o= =1 — -
- B23A 1Y |- dsdebiopl | 2o o] - 7iEE HaSE
&hof &hgt SICT 7|ds0| 2l | —5 TE
IVI & RRI
1C Industry Value —
o | e (Industry Value | o1y zay 0
CHE ®2e|A| | Patfom Industries 40 | (Industrial internet | Chain Initiative, =3R|x 2025
. . S p i
Consortium) Robot Revolution
Initiative)
- de Jure Standards | - de Facto Standards
N aLo - Loose Standards o
H2ZE5F Mt ISO, IEC && | AlZEyo=z = ISO, IEC &&
R —— - Open-and-Close
=N EES == x5t
- 2R, FENY | - B, T|A| | - MBe| SAA =M | - HMZERTt oIE{Ule
o e | AR TS | B SE Eh sl S8t
S S |L =Y M MENA | - Installed baseQ| | - 7|ZEAM| REo| | AMED L=
AN M2 M 2& AOIES; MAN HM 2
_ oIzt 2t& o|o| _ .
bl e S| oIZknt 7 A2l A . oIZtSAlo| Rt=35t | elZkat Z7e| &Y
(Machine World)

_8_




= 32Xl (2019.06.19.)

3= X S2=E 56 &Y HE = S

A3AL} 3leo], ZTE 5 WY YA} 5G MEda a3t
gkom, 2019 5G A|WH/A83F 2 2020 tiFE 83}
__li_

A

Mo A
o

- THARE 1XAE Aoy Buldel| 2515-2675M; 5SGAI @A E g
star, 2hd = 3400-3500M, 3500-3600M 2 4800-4900MEE =kt
e F 2olut FUF, AeluEntdol] 2 100Mz2 5GAEHSE T

# 1~3AA7HA] 5G Fyh 255 WAl B 4~6dA7EA] 333 B8] 25%,
50%, 75%% T-5k= &3 A, A3000-4000MitH S-S 5007 </ M/,
A 4000-6000ME ™ &2 3009 9I9k/ME/ e FHE 8 5S X3}

4=
Phasel: Technology testing Phase2: Solution testing
|
Swdsenetng arge sl SN
/) nE Ci:
0 Y * 45 Cities « 10+ cities trial *  large scale commercial
! \:/ *  Field testing + 100+site per city
¢ * Pre-commercial
‘e + Labtesting + 10+ cities trial * Commercial in big city
,f Fﬂ @i *  Field testing * 100+ site per city
CHiNA TELECOM +  Pre-commercial
Lab testing 10+ cities trial i
+ G linb
ching "&" +  Key technologies * 100+ site per city ehiads
unicomummE .
AR Tkl 8search *  Pre-commercial k
N i oy o -




- 5G9} B 4y
ACIA®} A&+
golE THO=E

[

|l
woke] 5GAA
o AZJA =

7ko)

?.

gl

=
5G-ACIA

(5G Alliance for Connected

Industries and Automation)

O

Off

5G 7|=2 &%t

1o

=]

MALO| MZXQ| 5GE 2
CHASE] ARl YA

?let 56GE AA|

1% _H>|' 010

=1
=
WEAABNC-ITS)L]
V2X(Vehicle to Everything)

% 2gelel &7 485

SHAI
==

7P

, olec],

2, COIXHRE,

=2
, S0l ofzies
Iiﬁ, EAIERITH S

Ol 2|-r1|0| XIOIL—EHP%', BT ﬁk
SUIXIS AL, SKT, KTS

EASA A

A= A= DSRC th4l

U% Aol Aoz A AANA CV2X AgE4

A

383} Fol 71y 2

A3 0w YA 2719

Latency

DL Speed

UL Speed

Three Waves of 5G Service

WAVE1 2018-2019
Service: FWA

4K Vitdeo
Fre-VR

Joms

VR Live Events

100Mbps

WAVE 2 2020-2022
Service: FWA/ eMBE, Public

8k Video / Entry VR
25ms
Adlvance WR
HD350 Live 200Mbp:
VR Gaming
120Mbps

A

e Advance VR
Surveillance 1K 20ms

10 Mbps

WAVE3 2022 ~
Service: eMBB/ uRLLC/ start mMTC

. Helogram An‘van:_od Video

Utimate VR Driven
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Connection

DL -~ 100 Mbps
UL -5 Mbps

Delay <40 ms

~ 500 Mbps
~ 10 Mbps

<20 ms

<1 Gbps
~ 50 Mbps

<5ms

1 Million / Km2
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