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1 Waanalulad 5G (5G City)

1.1  anunungvasioanalulag 5G

iounalulad 5G (5G City) nued s e ilasede 56 UsednSaings (High
Efficiency 5G Network) tlulassadnsiugiufidrdglunisimuiuinissaaiosdiung q 3
neliiinuszloviigegaunninsy naenyu waznauszvvuiiendeegnigluiios Tasiiaana
ﬂiavﬂquaﬂwﬂ")ﬁwmd (Extensive Coverage) Ll,asmmiaL%awiaﬁ"wﬂfnm%gﬂ (High Speed
Connectivity) laagnefiusz@nsnin snszaulnnauaiuisalunisidnfanislduinisdanioy
Uszianeng q saudenisdamalulad 56 ihandaaiadiun1saysndndu as1emansenuid

uansadawanaen wWeanawgnisitiudioawnalulad 56 agnedediu

wmalulad 5G (Fifth Generation: 56) Ae aluladf Wmuin13d eanslnsauuiaulii
UsgAvsnmuarsiniandsiu Taemelulad 56 awnsavinliiedesflodoarsviogunsaising 1
anunsosu/dsdayalinamnnldegismimiiluszduiualnil (Real Time) Wisuwindunissudstoya
W1uanglowna (Fiber Optic) demalvivalulagvsogunsaliie 4 aunsasvdstayawvuisealndla
(Real Time) AuvilvignaInnssusia q auisanmumalulaguazuinisdanseossng q la 1Aanis

Waunduiiodaasey walulad 56

5G City gl
(o) el What is 5G City?
- o -
Base
. ags SMall Cell Station 5G City is a city where high-
! EEE (o) T efficient 5G network is extensively
P i i deployed and be able to provide ;
e i i
nm‘j‘g EE ’a-:s“‘ City-wide high connectivity access
— R — A\, ool for cit t
I City man men
eMBB mMTC @y Ooorclymanageme
; . & \mpl tation of t servi
HIgh-effICIent 5G Network W mplementation orf smart services

High-quality Network & Inclusive Coverage
(g9 @ Greener city from energy efficiency

Transport Network Core Network
—

JUN 1-1: anuvngveadewnalulad 56

Access Network

uananilwalulad 56 asidrundaednasunisldnineinsogamgaain advayunis
UszgndldndssmdiTen (Green Energy) lunmstmdsauvsudsusldmauyunislindsamiluii 3
Jundsnuazenihidmansenudedundey nudimsiauiuinisdaioaiioannislindsauly
NALRAAMNTIUAN 9 LTU NFUgAAMNTIIALuAIsIAEATnsinalulad 56 wldluuinising

N353 (5G Teleconsultation) Tun1susnwunndszeglng anuTurunisidunis siungy
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gRamMNIsuNIsHa dn1sdmalulad 56 wWinwaunauiumalulad Al uag loT lun1snsIaey
A LA NG UTNATEIINILUY Real-time iaUSuUsUsranBnInnisnan uenainiinig
Waunlungugeamnssuamundany adnisldeniaeuliaudy (56 Unmanned Aerial Vehicles :
UAVs) ilensiadeuviodaufia dslidtaglunisan sruduminaunazeunmuglunssndusiu
srufsannisdudaanssunseifivnnuvasadsliuindneu 91ndinanandeduazdannldin
welulad 56 suludunisiinisduaiumsoynsndsuuazannisUdosuaiy famgniadu

a = A & a I a % ! v a 1Y) % ! R
LN@\TL‘W?’]I‘UI@EJ 5G ‘VlLﬂummmamLL’maﬁmLLasﬂ’eﬂmﬂmmiwwmmuqmamﬂﬁumﬂ ] BYWYIYU

Uagiudseinalnglafimsiauniiesdanios (Smart City) lunangiunvesUszimagagady
A5t Uselevdannmalulad wasuinnssuN e A UUTEANT ANV 915 IAUS NISWaEN1SUS ISR
= ~ v v W P v = a a o a ) - | '
nsdleuiielianunsaldninenshuilodlaegraiuszd@nsamaelaumfansiauilenineguas
1 a aa v = 1 < o [y = a 5 £
duasununmIInvesrauluilies egralsinudmiuideunalulad 56 duazldniuaiusaves

59918 56 Usgdnsnmagadauinainnisilassasisiugiu 56 Ananinundudiunanlunisimun

1%

Aau3In1g 56 Yugelaenisimuvzaseunauluvainagnunng

[ I

YN LYY 1HDI99R38E 81U

1Y a

WINNTTU MIDNUNAAYNAATHFNADY 7|

fadunInaulaunalulad 5G (5G City) 3aUTautadiauidinungn1swauiwsnuas

o = v A v a a a = 1 v & =
nsaliesdansesiiiiauszaniaingegn (lesnlassouazlassasisnugrunalulag 56
Duiuguveauinisdaniageng 4 (Smart Services) fiedumnuaunsalunisdeansrieninuiags
waznsideunenugunsalusunasnnveamalulad 56 Tunsliusnis ldaiazduuinissasud

(Y a [y va a = 3 = a U a a a & v
JULARDUORLUIIR Uiﬂ?iﬂ’iﬂ@?LLWVIﬂVl’Nlﬂa MIDUINITNTIIVAINAUNG L unU

Smart Living

Development of

various potential
0 areas
el
i

Advance 5G
services cluster

Smart
Mobility

Smart

i)

5G

Use modern and intelligent

Governance - ‘ e =2
'0

technology and innovation to

increase the efficiency of service

SMART CITY
Thailand
Smart n?ﬂ Smart
Economy 9 ?] People
and city management which
focus on;
Smart Smart
Energy Environment

City

Use high-efficient 5G technology
to lead the city development with
supported infrastructure to
create advance 5G services

which focus on;

High-efficient
5G network

JUN 1-2: 1esdansezuaziilioanalulad 5G
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1.2 anuanduluniswauiisanalulad 5G

disanalulad 5G (5G City) Wunugrudragylunmsiauidsgaamaluladuazuiniseng
9 Naziaduluauinn lnsanizedwaslugnanaInngsy 4.0 NRe901dEN"1580a13M8AIINSIG
LarAUEINNTaluNISHUINgUNSalNg 9 Wamleduiieasanalulaguazuinisdaniesing q 7

uadowaznoulandynnisidauvesederduluilos dnvieailed uazgnaimnssusing o

waluladuazuinissandezang q ondawalulad 56 fifiavuaunsalunisdedansdae
AMuIganaznisideusafugUnsaiiing q Tuusunamnniteliuinis Famnlifinalulad 56
ffuszansnmmaziinusandauinne nisliusnsmaluladvwiousnisaas q azldanunse
afiunisidednefivsz@nsaan sndregaty uSnssnsuddund eusnlusi® (Autonomous
Vehicle) iofansiudsdeyatisiniaszminsnsudiuiesmuguiiielisnsudaunsaduindouly
lneg19Uaonsiy n3ausn1sHInan1slng (Remote Surgery) ﬁaﬂﬁ’amﬁ%’udﬁayjaﬁimL%ﬁiwdw
LLW%ETQL%Wwﬁ’UQIJmaMN 1 Tuesuusnisvaslsangiuia Fatuaziuldinnswaundes
wielulad 5G (5G City) dwavsslonilnonssduiiosafogordeludloniiluduasusiouasdsau
Faudmsinalulafinaieassdidududuazuinimvesniagsfauaznisvieniion luaufenisan
auvdenaivesdeaulunsiiminenseng o vewsznd lnsanizegned sluluiisuunues
Uszina ansaindiansnensliinazdudiunisfine uinisniesy uwaslenialunisingsia lae
walulad 56 flFusnsnelufioanalulad 56 axdasinnnuaursasnnelunisliuinisuas
asauAguAsuUsnsuasmaluladundegendeludios Unvisuiien wazgaavinssu lidrauduly
ANUYBIAUATBUAGUVBIA QeI 5G (5G Coverage) U'%mm%’agaﬁmmm%’udqlé’ (Throughput)

Auansalumsangleuteya (Bandwidth) wayA1uvmuad (Latency)

Fafuununsiaudeanalulad 56 (56 City) Saludsddnlunswauusanansly
Fruasughauazdeay 1fissainnisslassafrsiugruveamalulad 56 vaaiiasagiad
UszanSnmazanunsaatuayuddnanudusy uinis uazgsialuudazanamnssunieludiodli
aUszansamgegn Tuvazidoatumnlifiununiswaundeunalulad 56 idaau 9zl
sunsandndunislduinsuazmalulaguesuszuvuluilodiiiaussloviigegald oskae

Jaannamamaluladiwazainudsnisvaanaluladtazusn1saansezivainians
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A819UsN15 lulisawnalulad 5G

wialulad 56 Wunlunumddglunisdaasuussansamuazaaninlunisiiuinisnied

Y
=

s vieuinslmdiiAetuegannue lunanedsemerilaninnsfaulassadefiugumelulad
5G leadsassduinnssunaynsuing 56 filuniasedugsiauaressiuUssrsuviedlduinig
wonani annsalfnwinsUsemalusieanalulad 56 wuiUsunasiie 9 Wy UssmeRu Ussine
AsAlu$ ansverandng Usemeaduma Ussinaeeamaide Ussimawesuil wagdsemadinwesuaud

Judu' Insdaasugaavnssuluusaziuiiumsliusnsivannvaiewuieaiu

E =i * 5G Live .0 5G technology boosts uploading and broadcasting 4K in AR/VR or 8K
1 ﬂ - I I n Broadcast ' live broadcasting

' 1 ﬁ I I =|= 5G Smart er Real-time bus monitoring platform with all-in-one transportation
I H r«lh™  Public Transport services, starting from booking, ticketing to billing

! ! % 5G Robot in Autonomous robot, with real time data analytics, is controlled

| B2B ! > N J ’ '

' | H - I I ralu™  Manufacturing wirelessly through 5G technology

E E *: . 5G Remote T . N ) ) ) .
Ea - i B== Patient Monitoring Remote patient monitoring devices with real time and data analytics

: | EfeN ER B - 5G Remote Tf . . .
' H - = =I= Cemirellle Crane Real-time remote controlled crane with HD broadcasting.

E E I I . 5GAR/VR 5G technology enhaqces clou_d _ga_lming servi_ces. 5G aIIc_)WS AR/VR to
! 1 ulc Cloud gaming be played cloud gaming, maximizing entertainment services

E E ﬁ I I aln 5G Remote l-:ng 5G maximize remote classroom experiences by real-time
H H "alu™  Classroom === communication, plus other supporting technology such as AR/VR

JUN 1-3: Megreuimshuileunalulad 56 Tusauseina

Tuusn1552A U5 3R (Business-to-Business: B2B) nanaUszinas aland1atiuile
anudfguazausndudenisiilasene 56 iWranadisuinnssunazuinising o Snietiag
WawwazUsuleUssansawmsadiunusaznistiusnislugaainnssusng 9 lidazdugsia
douazarmtiuiia slafinisimalulad 56 udelumsaisleudeyaiifiinuazioagalunis
devenanluzuuuy 4K Weiasuuszaunisainsfurlingedy vielunagsialsmenuia snlés
msimuuInsluguuulminntu wu n1sidn nisiaa uaznisinvienstasssegnislna
WuLA3 ey 56 detaeligliuinisanunsndeansldodndlisesse wazdoidudiudaslinng
Snwmenunaluiiuiivindlnadianuazanuiniu anisusmsludiuaissagvesniaizusasiiios
Asldsumsiauazduaiunisiunelulad 56 inuszgndldiuiu lngliuinssoasisugi
annsadouderuunanlofuioAnnuuagnsauaniugnisidusaldegsiuvifiiiuaiodie
56 meluiiies shldanunsofmunszsrnauasusunadunisldamii Sntadadissuunsnesin

#3318 uAUTNSH UL NaaNes Y druludunEanagsianie 9 lugaaimnssuladnisin

! 9an: Huawei
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a A

welulad 56 Wanussgndldiumaluladfdviaiifsadoslunsdiiiunu e malulad 10T uay
walulag Al Tunsusudgsdseansainnisuda wu nsumalulad 56 Robot 1131AIUANALA
nszvrumsrdalulsanuliinesgusesndudssdniamnauaslfaedu Snvislugrannssunis
yudsuarladafind IfdnsiaununmedosdionazgUnsalmssndunu wu tasulunisuudie
dudlaglinmsmuauszezmslnanfeudunaned iadetns 56 Jeeliiuuszansnmuas

AL DnvadareUsendmianlunisaiuay Wuduy

= =

Tuu3nissefuUsEuvy (Business-to-Customer: B2C) viaf{ldusnis Aaidunnsuinisi
dasuvszaunisailagnse lunisadrsquduasUssloniie snsziuaunmdiauazaudueg
valde lunniuesetnemalulad 56 uuszgndlday ddunategsia laiinasdugsiany
Tadnisumalulad 56 swwIndumaluladfdava 819 walulad Augmented Reality (AR) e
walulad Virtual Reality (VR) Tunsadisassduinnssunsudnisuasiiinussaunsallunmsiauinudi
naula wWu szuunisueadiuluzUuiuy 360 esm Snviadnisdunelulad 56 wsau Cloud
Gaming Tuﬁawaqmidwiau%yja wazgaeanszeznawlslunsldou wWevielinislduinng
Antuagndlisenste dulufuessiansdnuniu walulad 56 fetnduunumddyidhundae
Tmageudiintuegisdiussansnm wu maasrswoniousyazmilng (Remote Classroom) Hu
wdornewmalulad 56 Tngtevhlminnaidousseninagindetu indulusuuuuiFealnd Snitad
Hunsuaulena aneuimieuat wasaiuainisdeusluiiuiivindng vieflufisuunliannse

dhtansseusinulasng 56 ey WWusu

a/l ‘g a A | ‘:9{ g [~ a Y] 1 Y a 1
N9l UsELANU89USNIS 5G 1na1nulodfu Wuiie o8 19989n15bAuUS N5 usNaUs e
druntlarintu wagdallidnraieUsemanmasimuInIsusnis 56 eglussusisuiu viesvenaned

& ° ~ a o w 9 a = a A v &
Wudwiuun dededidguesnisasisuinisluideanalulad 56 Ao 1159191AT9AT19W UFIU
wialulad 56 luwdazidasdsdaidusingruiidrdguazianudndusgidsgnisluiios
wAlulag 5G Tun15a519UIANIIULATNISUSNNISNNAINKANY SAIUDIEINITAYIIWAIUIANSAINAS
Tiusnsaaewmalulad 56 ladaiasanniiu wazaunsainalugnisliusnis 56 agnedediu fsae
] Y ~ a8 val v & = W ! % S oA
diulannsalfnwludssmeanivalanuandiiiudinsydeinmveislaseing 56 lnseunguiui
19 9 e launsasesfuT gl 56 wasUSuamsmiinlunisidanudeyaiiiuguagig
1 ~ = Y [ 1 e v a ‘3 1 < 1 [y 1

pavlies fawidnisldnulasig 56 Tudsswenvdldagiiudueg1asimss nMsdaimulaseie
5G ahlnlasavig 56 fwnslivszdnsamanniieanenazlivsnsndaunmunglduinislaegi

alane sadsanunsaliusnsgduuulng o Avainvateungldusnisvsluseaugldusnisialy

LAz IERUgINale
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Lesson Learnt of 5G Network Deployment from South Korea

Greater number of users & larger data usage Rapidly rollout 5G network throughout country

No. of 5G Subscribers (mSub) Base Station Deployment (March 2021)

20 200,000
160,000 150,000 (100%)
16
Without any network improvement, 120,000
the greater number of users, the lower 12 80,000 | 45470 52,242 51,326
network quality served to residence and industry. 8
'
@) 4 Deployment
Obligation
Apr Dec Apr Dec Apr

5G'
Mobile Traffic per Generation (TB)

Quality of 5G Network
(High-Speed, Low Latency, Massive Connectivity) 800,000

600,000

@ -: % :- gcs 400,000

All 3 major MNOs are actively investing
in 5G networks to complete 100% the
national deployment by 2022.

0 As of Dec 2020, 5G coverage is 80% in
________________________________________________ ! Q22019 Q4 2019 Q2 2020 Q4 2020 Seoul and 30% in 6 Metropolitan Cities

Location-based Cost Coverage 200,000

Infrastructure Efficiency

i
'
I
: '
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
K 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
[ !
s
) Key to A Sustainable 5G City: A continuous 1 0
' improvement of 5G network’s quality E
'
| 1 2019 2019 2020 2020 2021
I
I
; !
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
H 1
I
! '

Source: Statista, World Bank Group (Korea Office)

1-4: psdlAnwINsiunlasee 56 esasiudnugldinu 56 uazUSunadeyaiiiuduluuseinanmala
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1.3 @aruznisnauniloanalulad 5G

1.3.1  d@anuznisnauisanalulad 5G Tunnsdsewme

5G City with 5G City Plan

- =t e

5G City Plan

China

China has massively invested in 5G technology in many
main cities. Currently, there are many 5G full-coverage
cities such as Beijing and Shenzhen. In the future, all
main cities will plan to be fully covered by 5G.

- South Korea
///.‘\“ South Korea has enormously invested in expanding 5G
N coverage in the main city in South Korea. Moreover, in

2021 South Korea plans to enhance 5G quality in Seoul

and other 6 main cities.

5G Development Plan in ASEAN

Most ASEAN countries have just launched 5G commercially, without
discrete 5G city plan.

2019 2020H1 2020H2 2021H1 2021H2 2022
Yy v \J \J \J \J

deeQOowe €EQ0Q

Sehilppines  Thailand Singapore Vietnam  Laos  Brunei Indonesia  Malaysia Cambodia Myanmar

JUN 1-5: anugmsiauileanalulad 56 Tusadseme

nsuLiisamalulad 56 lussssinanu Maslasuanuaulaainiinyulan lnswsay
Ussinaaafingrgruiaundounalulad 56 vewmueslidanunsoulunsifudiesiifiuinig 56
= v I a 1 [ | A .
wazdiwnunisiauiioanalulad 56 veanuad19taU 1w Wesnauneay Useinasangy (London,
England) WWaslea Usenaniuala (Seoul, South Korea) 1insUnfis Useinddu (Beijing, China) way
- sa ~ . @ v o= i - v Y] v v
dieauesiu Ussmewasuil (Berlin, Germany) Wudu Feusasiiiaaladiniswaminagninuinami
YoIfaziowand19iy luusaziliowawinglssma diulugiilassaiianugiuvennalulad 5G
wssunsanlun siaulednisusnig 56 Nmnyuiles luraeu1aloddn1saeuruNIsHaw
iaalunsliusnis 5G walassasaiugiuveanalulad 56 Saegseninanisians lngludagturany
dipsnlannilassasisnugiuveamalulad 56 weunseulunisliuinig 56 Mviadies wu Wislea
Uszineanndld Weosdnis Usewedu wasidoaduidu Ussmaiu iludu Ussmedunazuszime
I I v 2/ 4’1’ IS 4 Y] a
InmalAAEu N TR lASIE U uwmalulal 56 TraseunauiiUsemaluowian lagisuain

Weoawdn o vesunazUsewe WU Wewelad Useinaiu wazillodurou Ussnanvala

Sofimsanileamalulad 56 luussimauauieiBens Tuoonidesld (ASEAN) asnuiseime
dsnlusidutsimaiidnsianndudiounalulad 56 Taasufigalugfinig Wesainussmeuau
eudonyfusenidedlidlugSiogsenintunsumanisuarumdomiteliuiniamalulad 56 lu
Fandadendi msvimsdanisanud nsfindegunsaimeluladlunisliuiniamaluled 56 vie
MsUszgardunud Wudu sndeaty Ussmadsau Usemelne wasdsemelauTud 73

nsliusnmslugamndlvdudinuat we. 2563 wagludagtueglusenitamsimuilassaiianugiu
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manalulagveslssmalinseurauinalulad 56 vielulssmaiunymseUseinansiniainingg

Budnshiusnswalulad 56 ludanndivgdlsuatet w.d. 25642

a a

uenaninas o Yssndlunivglsudimsufletuifionaaouusyaninmusanelulad 56
TuanisiemsmeaeunisidenseszninsUssmaludunianisdnyas Afsuudldanugs wu 1)
UssmaaiUunaglusninafiinissudlefunaaeumeluladnisiuindeusnluli@® 2) mafamnidunis
sudoimsdyasseniadlosiiedudiodulayilu 3 Ussna ldun 3013 seawse wavwesiu 39
\unmsianmalulad 56 pasadunmdnseniadlesouwauiioatvayumeluladuesnianis
yuaddbifianuvasadoduinsteanmuindeunazaiusaiinnisiauig wwnmugliaudulauin
B9’ 3) lnfinuaudeg SumnuesUssmadenge Suduiufinaaeulaseie 56 lngfiaaluseme
1#ilassnsitau 56 sensor fivanlddmivouuiiemuaunisasasliiivszansamanndsiu°
wag 4) mafanndunsedssdyasssrinudennefufiesdidelumsisdnuasioesiu e
npeUTLUUINTNSITorlunsidanuanimuandenads uagiaunszuulasuieldlunisdanis

anuNIaignau’

Large-scale 5G Wide Coverage

Testhed Munich - Bologna Corridor
— :
- Italy, Austria, Germa
I I — v v

Vigo — Porto Corridor
ﬁ - Spain, Portugal

AG-MOBL project focus on autormated driving
USE CASEs

* Develop Private Automated vehicles | BV
automated shuttle and multimedia continuity
of services for huses

= 5G-CARMERM project deploved along the motonway
in the border regions.

» Support autormotive sector ) safer, greener & more
intelligent transportation to enable self-driving cars

%

Prague - Munich Corridor

h [ | Czech, Germany
Develop UK'sfirst large-scale 5G testhed

Ectablish a 5G-connected road sensor Trial test autonomous smarttramto develop
network to relay traffic information smart transportation modes in a real setting.

*  Develop Transportation Managemert to * Develop drone connection to the integrated
reduce traffic congestion, rescue system to control the crisis-situation

in reaktime.

West Midlands Region
+ England

Ul 1-6: mavaaeulasee 56 luvidelsy

2 flan: Huawei

fisn: Corridor and Trial Sites Rollout Plan, 5G Mobix (2020)

i Objectives Focusing on the Bologna-Munich corridor, 5G CARMEN (2018)

fisn: West Midlands to roll out 5G-connected road sensor network, Landmobile (2021)
fia: Pilsen will have its first smart tram, PPF Group (2021)
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Number of 5G deployment area around the world

Global 5G Deployment Status

= There are around 82,000 5G areas
deployment in the world

= America and Europe have the highest
number of 5G deployment.

ASEAN 5G Deployment Status

= Singapore has the most coverage of
5G deployment in ASEAN

= Thailand has the highest number of
5G deployment in ASEAN, around
450 areas*, followed by Singapore
and Philippines

Number of deployment include commercially available, limited availability and pre-release

Source: Ookla 5G Map  *5G deployment focuses on the area, not a 5G site.
JUN 1-7: memnlassasiiugiuveanalulad 56 vilan

dlefasaneufunihuesnsianilasadaiuguveanalilad 56 wuiwhlanilasetng
5G ATOUARNLAINIT 82,000 Hudivialan 6'?&31'31411/1@@Lﬁumﬂﬁﬁmsmwiu‘laﬁ 5G TuLgannaiwe
(Commercially Launched) lasvfidaiinuasnivglsuiimsfndlassaiaiiugiureanalulad 56
wndign lnglanzegdsluanssonin luvasiivsamaiuwazussmanmalidulssmavanly
yAvedeitauduniilunsfindilaseing 56 winfian uenaini Weinrsannishnddaseing 56
ludssimanauialons Jusonidedld (ASEAN) wudimnunseunauuedlastie 56 tulsemedenlys

=]

W geitan Tuvasusswelnedanuiminlunisiafelassdng 56 infigauiiediu laeinig

(% 1%
a Y |

AnFanINNdn 450 Numiusemelng® wagnuinnluiidliewman wu fmdanganmuviunas Jandn
) 1 (%) [ X A = ! a a a 1 13 a o
Wl uazdaninluiuiwnseidosduasuesugianiey (EEC) vasusema ag9lsiniy n1sinmg
1A53918 5G ladinasnszaneluluniuseme dmsulseimedu o Tulavieongiuoonidesls wu
Useinandudud ladanuruntilunisindalaseing 56 eg1edaiiiod 1y njeuelian (Manila) wag
Widomanluusemeadu q 9g13l9991n1507 Useinedulaili@y (Jakarta, Indonesia) #3914

fardues Usvwmaniade (Kuala Lumpur, Malaysia) {usu

" 1: Ookla 5G Map
6 o= . oy o v & Ce e a & dda v a T A
aufiemves Ookla Tumsdavianufvmihnisfindalasasieiiugiu 56 Ookla szydduauiendns fie wudinfinisliuinig 56 eguitiu Fwhiavdingn

lildmnefauuanniigiuusiedidla

i | 18



Avgruiiaanalulag 56 Tuussmalu

= China has discrete 5G deployment plans for establishing smart city in the main city in the ( ))
* S country, this has been illustrated through the 14" Five-Year Plan that supports Network Operator
R domestic economy with innovative technology A\ bEBH kQ
& ChinaMobile
= China has invested massively in 5G technology network to gain first-mover advantages .
@ taesn
CHINA = Currently Beijing and Shenzhen are fully covered by 5G technology, while other cities
have been energetically deploying 5G station in such city as Shanghai and Hangzhou China s &CBN
fA L
= There are around 480,000 5G base station in China, and 56% of 5G penetration rates

are targeted in 2025

increased to 50,000 in the end of 2020 = Shenzhen promote the development of

5G industries throughout the city

1
|
1
= = Beijing is the capital city in China ! = Shenzhen is home to giant tech company
. 566 = Beijing is the second city in Chinato 1 = = such as Huawei, Tencent, and ZTE
5’7(‘_:7 156G achieve full coverage of 5G technology | & 585G 5G = = Shenzhen is the first city in China to
" = In 2020, there are around 5.06 million 5G 159G = 5G achieve full coverage of 5G
CeGE users in Beijing ' = 5G o technology
5?6 4 :”.fr-;‘ = There are 44,500 5G base stations in : 5G 5G = There are 46,480 5G base station in
5% July,2020, and they are expected to : 2020.
1
1

Source: Global Policy Watch, CEPI Policy Brief — The 14th Five-year Plan in the New Era of China’s Reform, RCR Wireless
JUN 1-8: Megradleunalulad 56 Tulszimady

Uszmedy fmsianndeanalulad 56 egwsiaiiles Inglundaziileainisnaumunisiamun
Tasvadeitugunelulad 56 dunsuuloveiauinalulad 56 svoz 5T atuil 14 (14" Five-
Year Plan) neUssnaduiiunumsimuilassadsiugunalulad 56 WirUssna Tnonian i
wlesudstlominnnisdudSisuaunsn (First-mover advantages) Tunslsudnsmelulad 56 uas

NTESNUIRNTINLAZUSNITANN 9 9nmalulad 56 vedlan’

Tutlagduusemaduiifosifinalulad 56 aseuaauiaviadonda 2o (56 full-
coverage) I laadinia (Beijing) MiluilomanswasUsaimedu uwaziloaduidu (Shenzhen) iy
ewmdnnimauldvestsewmeiu lnglutdaglulssinedulianiiigiu 56 (56 Base Station) Usyainu
480,000 an1figu warfununisfngslasadieiiuguedradeides Tnaarndnlud w.e. 2568
walulad 56 agdidndiu N1sid1dendnToay 56 vasUuseina N1UNITYIELNA VO LAUTNNS

INANUIANNENVRIUTEMABE1Y China Mobile, China Telecom, China Unicom wag CBN

(%

Sleaduidu Useweadu (Shenzhen, China) Huanuineveliusnsmaluladdnlvglu
UseinauaziduidewsnvesUsuimeduiiiinisfnnslassadreiiugin 56 wagliusnsmelulad 56
AsouAquiiadios Tnelul wa. 2563 fanfigiu 56 (56 Base Station) N1 46,480 annilgusiavia
dloe luvhusadeatudiestinis UssmaSu (Beijing, China) Wiewmarswesssmedu WJuifleafiaes

YaaUsemanin1sianslasasesugiu 56 uagliuimavalulad 56 aseumauiiviades Tnglud

® fan: Michel, A. Guo, B. & Camille, M. CEPI Policy Brief — The 14th Five-year Plan in the New Era of China’s Reform (2021)
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¥

w.A. 2563 fiaanilgiu 56 (5G Base Station) N1 50,000 annfignusiiaiies wazdifldmumelulad

5G Wain31 5 anuau tudlastnia

fragnaiiaunalulad 5G TuUsSIANINE LA

= South Korea, under Moon Administration, has invested enormously in 5G technology

/// \\‘\ throughout 5G+ Strategy, with ambitious to be the first in global quality. Network Operator
\\. 17 = In 2020, 5G services are available in 85 cities in South Korea, 100% 5G penetration ’P
\\ % rate is targeted in the next couple years SK
- - kt
South Korea 35;:;721?3??:;32255 South Korea is estimated to cover 90% of country’s N
= 5G subscribers in South Korea are accounted for 21.25% of total mobile subscriber
in 2021

= Seoul is the capital city in South Korea
= 5G EN-DC technology is established in

= Busan is the second most populous city

- TE L in South Korea
5*6/1{5@? *  5G EN-DC technology is established in

5’3 2 /56 order to maximize data transferring rate
= 523 . = Seoul has 95.2% 5G availability in Seoul, j??s%f order to maximize data transferring rate
5G 5?3 = the highest in South Korea. : }P ;u({u = Busan has around 82.7% 5G availability
= 5G « seoulhas average download speed of 574 ==l ?(, J = Busan has average download speed of
5G Mbps, the highest in South Korea, and S 509 Mbps and average latency of 37 ms,

average latency of 30 ms, the lowest in the
South Korea

Source: RootMetrics, Korea Economic Institute of America, RCR Wireless
JUN 1-9: fMegraileunalulad 56 Tuuszmanvald

Ussinmanmald feduusemausn o vedlanfiinnsliunsmelulad 56 ludamndivdetig
Humens Tnedsemanvaldfildmnelunsimumelulad 56 Alifsudiduivinvedanudds
Huinasguvedlandnde dalddinmsianmessiediowiud ne. 2561 tngluilagtu Useina
nidldfimalulad 56 Aseuaguiilomategengilea uaziilosddnydu q vesusema il
SlesBurou (Incheon) wi¥eiiosyeu (Busan) Tasmsiaundieanelulad 56 dugnaeneariuumy
ulyu8 5G+ Strategy U8IUITNA ﬁgaﬁ’fjIu{]wﬁ’ué’mdaumwﬁwﬁum‘[ulaﬁ 5G U sEinAnIuala

1 o o

ATOUARNTOEAY 90 YBINUNNINege Ay karaNLNUNTRRILITENTENA FIBaruAuninlung
ATUNITRNg 9 Usewenvala aunsadlidndiunisidndanalulad 56 laasuisiovaz 100 Tudn
2-3 YPanth ’iaunisaliunisediunsiadaved usnisinsauuausenanveslseinaegie SK

Telecom, KT Telecom wag LG U Plus

Twdleslea Useinanmald (Seoul, South Korea) Wuiilesatsuesuseimafiiidngaunis
Wdamalulad 56 nirfewar 95.2 viviadles Fgeiantulsumannald danedeainmsilunig
A11lnan (Download Speed) Tayausyanas 690 Mbps wayA1unLI (Latency) lagladesinid

30 ms elaundelainfivssavsninveanalulad 56 NanNgatulseina Tuvaedesdfyniwou

Ao 1

Tagailesye1u (Busan, South Korea) Mifidndiulszuinsuiniigmduduiuassvosuszmna I

Fadrunrnitinunalulad 56 n11¥esaz 82.7 iaviuilee deaad vauslunisaindlvan
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(Download Speed) Foyauszann 509 Mbps kazA31una (Latency) Tneiadesnnit 37 ms vils

#1119505995UN5UINS 56 nelulleslangamainuany

fregrliaunalulad 56 luusemadengw

= England has its national plans to develop 5G in city. The government supports (( ))
operators to roll out 5G coverage, Network Operator
= Main cities such as London and Manchester have their own smart city development O
plans, covering 5G rollout plans and 5G testbed.
vodafone
= 5G City is available in more than 100 cities in England, 5G deployment now focuses
England L ; A ;
on additional network capacity especially in densely population area. S
= There are 465 deployment areas commercially available in England throughout the

country.

= London is the capital city in England

= London has its own 5G smart city plans,
Smarter London Together, to support 5G
deployment, R&D, and smart public
technology

= 5G is available in London, but not a city-
wide available.

= Manchester is one of the most populous
city in England

= Manchester has its own 5G smart city
plan, Manchester’s Triangulum
project, powering smart technology
especially in public sector.

= 5G is available in Manchester, but not a
city-wide available.

Source: Department for Culture Media &Sport, 5G.co.uk, Greater London Authority,
APM.
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10 *7;3,11: Department for Culture Media &Sport, 5G.co.uk, Greater London Authority, APM.
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fradraiiannalulag 5G luanigasn

= United States has leaded the world in deploying 5G in various cities
Network Operator

services such as smart transportation
system and smart sewage system.

= Operators are responsible for deploying 5G infrastructure throughout the country;
there is no such discrete plan to support 5G roll out. verizon‘f
. Th«_sre are 279 city where 5G is covered, covering such main city as Minneapolis, —] AT&T
United States Chicago, New York, and Boston. ==
= 5G coverage covers many cities in the United States, especially in less populous city. T MOblle
. . I
!
1
1
- = Minneapolis is the main city in the north of ! = = New York is the most populous city in the
e = United States i L 5G world
5G = More than 95% of the city is covered by ' 5”-2'3 = New York, especially in Manhattan, offers
5"% P 5G technology by 3 main operators 1 = 5"‘6 ultra high speed data rate due mmWave
e H 56 2 5‘"& but less coverage comparing with other
! g"'(‘s 5“6 cities
5'-(‘3 5?3 ! = Municipality focuses on 5G public
1
1

Source: RCR Wireless, Deloitte, WhistleOut, VIAVI Solutions
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[
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diesfiufiuelnda (Minneapolis, USA) 1uiiilosmdnnismeuniiovesansgonsn wazil
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faudngliusnnsinsanuanaglavandsnsdifwewnelulad 56 uiiluunsiiuidunelulad 56

1 fan: RCR Wireless, Deloitte, WhistleOut, VIAVI Solutions
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ﬁﬂ' A Thai 5G City Status

Thailand has just launched 5G commercially in 2020, with three main
network providers — AlS, DTAC, TRUE

Currently 5G infrastructures are rolling out in Thailand, leading to low
5G coverage,

There are around 451 areas* of 5G deployments in Thailand, covering
such main cities as Bangkok, Chiang Mai, Hat Yai, Phuket and EEC.

5G Deployment '
Status in Thailand

The number in blue circle is the
result of the multiplication of

5G Sandbox

= number of area w\ During network deploying, 5G sandbox is allowed by NBTC for 5G research and
" ”;’;1/%?; 01;5‘;"5\‘/'?;;‘1?2;‘1’}? g 4 development, which 5G use case or services are trailed and prepared to
grea o e launched officially.
y . F ’g“\& 5G-CU MegaSense and Video Analytics
o o - .
4 L 2 via CU Pop Bus and Smart Poles
1 _1?1 A ¢

= Real time PM2.5 air quality sensor in
smart bus and smart poles
= Traffic prediction via video analytics

Sandbox
Example

-

Source: Ookla 5G Map *5G deployment focuses on the area, not a 5G site.
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sEAuAUSnazUsraun1sailun1ssuusnis 5G vesuszmelne

5G Download Speed (Mbps) 5G Peak Download Speed (Mbps) 5G Upload Speed (Mbps)
south Korea [N <05 Taiwan 847.3 Taiwan || 52
Taiwan _ 353.3 South Korea 7714 South Korea _ 30.6
Australia [ 2221 Japan 664.2 Thailand [ 264
sapan [ 1809 Australia 595.6 (';Z',;gcﬁ?:f) 215
Singapore - 143.5 Singapore 579.1 Singapore - 21.2
philippines [N 1417 Philippines 4262 australia [ 161
(';Zggcﬁ?:f) -134.8 Thailand 4149 Japan -12.5
Thailand [ 1225 (';f\',;gc'fﬁ:ag) 347.5 philippines [ 121

-50 50 150 250 350 450 0 200 400 600 800 0 20 40 60
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1 fan: OpenSignal: Benchmarking the 5G Experience Asia Pacific - June 2021
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5G Video Experience 5G Games Experience 5G Voice App Experience
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1 fan: OpenSignal: Benchmarking the 5G Experience Asia Pacific - June 2021
16 {11 5G-CU MegaSense and Video Analytics via CU Pop Buses and Smart Poles, Chula 5G
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1.4 mswauIUSNsamsuliawnalulad 5G Tuusemalne

5G network will accelerate the occurrence

of smart city and the adoption of new VR Showroom Commercially ~ AVR Showroom for potential buyers to enhance purchasing
services in Thailand. @ The Loft Asoke Launched experience that enables engagement with homes
-
@ fam Sansiri Commercially A modern single house with full of technologies in
L/ o 99 ! Smart Home Launched combination with Google Assistant
Wy o 9 =y
‘I‘ 0 Pruksa Commercially A project that combines nature and technology with 4 factors
LivingTech Launched for living: health tech, green tech, safety tech and smart tech.
=% 5G-loT lighting at Testi Smart Lighting solutions on the NB-loT network that will help
Smart Samui g to increase confidence in safety of tourists and local people.

Advanced data-driven solutions are used to to predict traffic

Rama 4 Model Testing patterns along Rama 4 road

Wangchan Valley A new Smart City in 7 domains for innovation and technology

Smart City Testing adoption which is expected to open in 3Q2021
MR Sales MoU!Signi A Mixed Reality Sales Gallery showing a "Complete Living
Gallery 0S1gning  solution” where they can design and adjust the property
7 Phuket Smart City MoU Signing 7 Domains of Smart City by utilizing the loT to manage based

Data Platform on creating data platform.
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1. 1A39N1SWAILI 5G-loT Smart Lighting luiluilin1zaye \inanAusudasening
wAvIauAsINEaLY JuTnmsinseuuiay AIS wasuTen laviae wous dalvwus 911n
W) Ingladinsdninelulad 56 wWiunUssyndldiumalulagfdnaau 9 019 malulad
loT Faimduuinnssunsusnslaulndesainedansey (Smart Lighting) Tuiufiniaiu
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1. 1A39115 MR Sales Gallery Juutmnssuiideulanssuasiaiiousss (Mixed Reality: MR)

o w

Wanldlugranvnssuedmsunsng lneiinAausiuiiosening vy wauds 31in
(uvvw) us¥mn lulasgeny (Usewmelne) 9109 wazgliusnisinsauuiay AlS Iagi
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2. VR Showroom The Loft Asoke Lﬁumia%’wﬂﬁguﬁuauaﬁaq’mﬁ’aﬁaaﬂw Ag
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3. Sansiri Smart Home \hlassmsthudaaiey Mdwmelulading q iWenuszsgndldlutiu
219 walulad Al walulad loT AieAIuANKIY Sansii Home Service Application $aufiu
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4. Pruksa LivingTech Julassnsinaunausssusauavinaluladiddrefuianalulad
Al walulad loT waginalulad 5G 917 SeUUNaIULEIITRE (Solar Cell System) Tu
nsvatnde szuumugeiulivinyUseauasvtiang (Door and Window Magnetic
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Automation) 1usu
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2 ANNAINISMIaATAvYaaLliaswmAlulad 5G

ynnsidlesnalulad 5G (56 City) azdoaduiiosfiilassasaiugiuveanalulad 56
aseupguiLiies fianuausalunissessunisdealsmennuiiguazaiunsadengunsalunn

wnle Ay anvazvedlassaseiugiuludsanaluladvesuszsmalnearsduluniuuinsgiud
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v v

wiangay Bnnsiidnyazvesanlngnssuisesiunistruinmsluguuulng 9 waganansaliusnisid
AA LR IdUSNsuazssRaliegliusedninm lnuvaziBunveanisimunlasiaseiiugiunes
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Wounalulad 56 waluladidfy Inmuaiuisaveanalulad Lazdig19audeInIsniameila

[

999U3Nslulaanalulad 5G dinail

2.1 lassafenugiusasimalulagidrfgyluiioumalulag 5G

1NNMsAnwIANABINIIeIdnYuzYaslasei aseasunsHau Il sunalulad 56
Tunivglsuisimsiamnislonnalulad 56 sgrsdailes nuitaninenssuilesmalulad 56 azidu
NITIUUUIAAYDINTUTEUIARATEUUAATIA (Cloud Concept) lNAULWIARNTTUSEIIARATDYA LY
nansnaslndiAssiunnusivesiaietneanniiagn (Edge Concept) livherdu Tnsandnenssuilos
walulad 56 fivau 2 uurarmAaddsfudu Idgnuuseanidu 3 1ied (Tien) Ae 1) quddeya
(Data Centers: DCs) 2) 3aLinflan1sUsenlanalnanuinasniiiindoya (Edge Computing) lagqn
aananazeglnanulldnulugleounalulad 56 unfiga (5G City Multi Access Edge Computing

Node) wag 3) Small Cells fildnszaredyaa 56 Waseuaguisloanalulad (56 City Small Cells)

& a o P a | v &
wananil mnfiansantuyuuesweinsldanu Wewnalulad 56 awnsowusesntailu 3 4u

" Juaaansliusnis (Service Layer/ Application) azvinlifiiosnalulad 56
ansolvuinizing q lalduinsuaemaiaglduinisuazssnald Tnotuvea
nsliuinstiannsnUszneuludeiesdionasilsidusng q Aatuayuuaznoliin
uin1svendieanalulad 56 la wWu gunsaluansiazaiununsiiuinisiuiiies
welulad 56 (5G City Dashboard) #egunsaifisnaniiieiduiugaisuduressyuy
deunalulad 56 ifesnnliauisaliusnisdis q demalulad 56 auds
fluinsUaemeinilassadsiiugiureiies lurusdisatu nisliuinisiitng
Uszendldinelulad 56 Tudleshussuunaslnssadreiugiusing q lisdunedy
vianaentufideludumimesiuvesnmslimsnsifeduietu

" Fuyeslasesrne 56 wazmalulad (5G Network & Technology Layer) Aainiiu
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walulad 56 lulleunalulad 56 Wdaunmuaziinuseansanasanunsldusnig
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VU TURAEAIATIND FIDITANITTRLARAN 9 H1uszuuLazimAluladingITas

U Aa19d (Cloud) gnudeya (Database) uwaxi@sniies (Server) ludiu uenani

azswmduvalulaguszianeng q Nveiudszansamessuinisluliounalulad 56

Wwu walulagnisuusaiulaseneg (Network Slicing) walulagnisuszuianalnany

wasruiindoya (Edge Computing) uavmaluladdeyavuinlve (Big Data) s

" Julaseadreiugiu (Infrastructure Layer) iudusingiuvesdionnalulad 56

Faagroalasunisasisuas W iilnunmanniiieane s1u895095Un151791u

walulagUszaneng o RazneliiiadesiWeunedumalulad 56 uazaiuise

Tusnisndnisuszyndldmalulad 56 laegelivssd@ninin dregrsvedlaseasng

ugu leun @d9ases (Smart Pole) @anfigu (Cell Tower) wazgunsaliwwges

(Sensors) Wy

5G City High-Level Architecture Concept

Ciﬂﬂb L_.,:I
Cloud Edge
Concept Concept

NI

3-Tier 5G City Architecture

= Data Centers
= 5G City Multi Access Edge
Computing Node (e.g., street cabinet)
= 5G City Small Cells
(e.g., street gateways)

3 Functional Areas of 5G City Architecture

Service Layer (Application)

. el
D ]

-
e

5G City Dashboard

= 5G Use Cases
= Innovation

Third Parties Services

5G Network & Technology Layer
S
5G

I
Q (,Tr‘irfJ %

Network  Cloud

& 0
]

Database Server Technologies

Infrastructure Layer

" A

Smart Pole Cell Towers

(o

Sensors

= Service layer will provide the capabilities to

deploy end-to-end services upon the city
physical infrastructure.

= 5G network and technology layer represents the

core functionality of the architecture by providing
capabilities to deliver service to end-user.

= The key technology used such as network slicing,

edge computing, big data, Al, and loT will help
power the functionality of a 5G city.

= Infrastructures need to be constructed in order

to enable the services of these technologies by
allowing them to connect with 5G.
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nnsAnwsliuvvasan dnenssuludsanalulad 56 wuin lunmsimudeanalulad

56 lifiszansnmuazaan mnfAsinIsiasandiaa dnenssuwuy Dual Giga snuseynaly

Sfumalulading q ieneliianisiiudnenainveanmsldnumalulag 56 Feazilugnisniniy

Yosusnsgluuulviuazuinnssuludonnalulad 56 uagUsundalnesialy

n1suszgndldnsavuuifnaardnenssuiioanalulad 5G wuu Dual Giga

nsiludlesndaadnenssuuuy Dual Giga asyisatuayulszmalngliauisodifdas

walulad 56 Afuseansnanla lneandnenssuuuy Dual Giga dewluanrtnenssuveslasedng

fam1sanuiigefianunsasesiunisliuimsdumesidauseauusudluaaniageinnda 1000
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wnzdnredunii (Mbps) %se 1 Anzdndedunil (Gbps) slunsiieurauuuldane (Wireless)
wasn19idaudanuusituany (Wireline) iieliinisfnsedeansuaznisliuinisiianudonlaafiu
wuuldseune (Seamless) lnaiieefi dn1seenuuuanidaenssuwuy Dual Giga a¢liusns
Sumesidnusenwuudaiaiigawuuliany (Wireless Broadband) Huwmealulad 56 uarliuinis
BumesIlAUToALUUARIUEIFILUURIUETY (Wireline Broadband) wulaufuaues (Fiber Optic)
Soaneluladifaniilnenssuuuy Dual Giga wdasiinisdlasadieiugiu q Iedradivane

o
] U Aa v =

Lidnziluendyaradmiviaasaniigiu aanligiu 56 yasudsdyau 56 anglauiuaaniely

9] a a X A ! | ] A o Y a o ¢ A A Yo 1Y)
9IRSt U eunTeluliuiaNssaedne 9 Hiunssindenuglrusnisinsdniedoun gimunlegty
WveIU wagkUsznaunisluningaamnssy Jeaevibiidleanadidannsaliuinisdanies

(Smart Services) Usgtande ¢ laegsdiuss@nsninundedu

nsUszgndldanidnenssuwuu Dual Giga lumsiaunlieunalulagilesnalulad 56 e
Fudunwrfaiiusenadie o Suldanuauls fsezdiuldannisivssmaiufvundalulung
Uszgndlilassairadeadifaniinenssuiuu Dual Giga ihiumswamidisanalulad 56 laglul
WA W.A. 2564 NTENTIEAaIMNITULaTIAlulagansaumAresleinalu (Ministry of Industry
and Information Technology: MIIT) laaanunudfuAn1sn1sWwauia3ev1euuy Dual Gigabit
Network (2021-2023) siefauanidnanssunuy Dual Giga Tulewdn o vesUszmaninnin 20
ioa Tnedifiemdlunisiannlassadieiiugiuey 3 Ussnns Idun 1) nisusuusslasaadnefiugiuls
winzay 2) N1sUsulgsnunmlasetie wae 3) MsUsulensiiuinas UENINT USRI
voeUszmaAd ud il i d Tad s nalunisusaduaiuaiunsavedlasewie ¢ Usens Laun
1) mnuaseunguuediaseytglonniiiuas 2) dagiuves 10 GPON 3) nsinialasedng 56 lu
AwnsdAy way 4) uiuanitigiu 56 fausering 10,000 aul” Useidiudana ndlndiuiinis

a v = Ny . o v a [
#sanafalieunaluladmeanidnenssuiuy Dual Giga dgvhlnuszimeluaninsaysgidmung

[
Y [

FFTAluIS09vaIANANNTVRATIT e N rUR A ledeaE SIS NN DU

7 fian: China will build more than 20 gigabit cities by the end of 2021, Seetao (2021)
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Dual Giga Initiative Target

Network End-user Security { | Application | | Industry
Dual giga network E i Speed up i E Significantly f i New application like i E The R&D and
| coveringurbanarea | | the end-user i | enhancednetwork | | AR, VR, UHD videois | | industrial
i andsomeruralarea, | ! development for 5G i | security assurance P integrated into i | competitveness i
! dualgigaaccessto | | and FBB, b capabilities ! ! consumers'dailylife | | ©fcoretechnologies !
! the building i i continuously improve : ; ] E i ; are at the global
i ,: i\ customer experience ,i i ,] i 'E i leading level

gﬂﬁ 2-2: A@lun1sWsun Dual Giga City

fatu lunmswaunileanalulad 56 Inidnvazauaadnenssuwuy Dual Giga azvile
nslsuinig 56 Tudlesdu q fanuaseurquanndsty wenaini amnmwaslassmeauuudians
wazl¥ane saudeUszaunsaiigliuinisaglasu (End User Customer Experience) 53UUAI1M
Uaendsved laseany (Network Security Enhancement) wagiaunaiatunazuinislul o aglasu
nswau A8 9Ty nenand Tasstne 56 Adamamazdisatuauun1si Touaziaunly

nagaamnssuieliiinnsesannisiauinalulaguasusnisiiunldsely
nsuszgndldinalulagluliosnalulad 5G

Tumsidudlounelulad 56 sulufefumeluladiiuglumsimuuasiiudnenmues
annwandennieludies waznisusnisens o Tnglifiesudiinaluladlameluladn wnld
Wigaogafie wimsihiunaluladsing 9 Wnmauwauszgndldaudafeiu welaanisld
suuaruiansaulul q Winsnntu sendindsydnsamlunsiheu sufadunmenguiiduas
dwsunsiamndioanealulad 56 Fanaluladfiinruddyronisiandssgndlilunisdnduny
W NsuUsdIulATIve (Network Slicing) imalulagnisussananalnanuunasinilateya (Edge
Computing) inaluladvayaruialvey (Big Data) malulagUayayusedivg (Artificial Intelligence: Al)

o w a

waznaluladdumesiinuesassnas (Intemet of Things: loT) Fseazidenveunalulad AdnAyd

1Y

D!

nh | 33



Slicing
Network slicing
allows a network
operator to provide
dedicated virtual
networks with
functionality specific
over a common

network infrastructure.

Computing

A distributed
computing
framework that
brings enterprise
applications closer
to data sources.

Big Data

An analyzing the
huge amount of
complex data will
bring a meaningful
data to the users.

Al enables technical
systems to perceive
their environment,
deal with what they
perceive, solve
problems and act
to achieve a
specific goal.

Smart electronic
devices that
embedded with
sensors and
technologies that
is used for data
exchanging with other
devices and systems

over internet.

JUN 2-3; malulagnddgluiioanalulad 56

o

1. walulagnisuusdaulaseaing (Network Slicing)

nswdsdrulaseneieduniduanrdnenssundnvesdassineg 56 lnadulasedineves
Tase91e 5G fianunsasesiulasediednass wenadeenuluasedigdiunanniaseasieiugiu
wandmsunisldauluguuuunng 9 Feazuvansiotivdiune 9 sendualad lnsudazdladz
wanafalasetnesunisfialaleniediass (End-to-End Network) igliusnisanunsaliuinissuiuy
A9 9 vuAuvaInatevedlasiaeguuuiule Inensuusdiulaseneilaunsadavuinny
o wa v & o i x> a v oA Y & a ° )
ningnswavAuaudinsldeu uilvvseusuudeilandueievigld eadeanududasesdmsv
anunsaimslidanunuendaiuluiazanamvnssy lnenisvesimalulagnisuusdulaseieun
Wusgndldlunisliuinisdu dredamad wWu 1) walulagnisudediulaswigaiunsaldiive
MnueApIeUBusenwuUATIAlngliegTImSdmsUNI anenenaafiinuazdengiunde
Ag 9 2) NMSIND9LAT0U18E15NTUENITTINAURUULITA 8N IUNTUU AT OUIBLUY end-to-end
Julegduindsiaussndauarnovausieg195insidmsugnailugnaivnssundaufednis
Y A v a o Y a A& A ' o o
Fans1vsedaudesnisinnagliuinislaeinieunuasisay uag 3) IATOUYEIUAITNILENIIN
LATBYILATITNEUNARUAILDLNEMERUNTAIlTEY ANUNTNBUANBIAINABINTTYDIRNA Y

= Y oA A & Y & v
AFINNTIUNAIAWNALULYDNDUAZANTUAIUNIFY LUuaU

faaluladnmsuisdnlaseieheliannsalfnuaioisassuglusUuuudusmes
QRAYINTINAN 4 WAz ANNITUINILUIRY (Vertical Industry) sUsulmslugnanvnssusing 4 St
FoililAnni1susnisands (Wholesale) vadlasadng IaggusenaunisinsauuANE1sawy $v1e
Tassnegelifugniiliduningsianiinguszasdlunsldaulassiielunisaiisudnisig o
gramnssunsumdasislniifioai1suinig eHealth niogmanmnssudelnsvimiiienisldanuly

wwanwasy OTT
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2. walulagnnsussananalndiuuvdsiniindaya (Edge Computing)

walulagnisuszuranalndnivuvasindadayaduisniadanldureussutanaly

N A v = ] Y . o : o
aanannaglndfiudunisdayauiniign iweuszalanadayavuinluginigluiaTasununisdeluds

=R o = o éa ¢ Y =2 v ° !

\w3aYIevan aUszndauuuninriuazaaaudslunisiditisdaya Tngsumiinisusvaianaves
Edge anunsavduldivisuusagunsal loT 1oe w3efl Local Area Network (LAN) 19 gunsalinmag
@sviiesnans Wusu Inenisvesiunalulad Edge Computing undnUszgnaldlunishiuinisiu
lesdaaTeviu drudimadludundn wu Tduvunisandunuiiniuasaevausdddiioniings
gulvanuazUszinanalagidsniiesnans uiliiunsussinananssuanstayaangunsaidaaiessn
9 fosdandunnfidsniies Jansvhaudeyaidudnvugaiduiu Tauati deunanuunsae
Y94ATEYIY 5G Uarnsimukuuysanisveawmalulaglval Ja3iudle Big Data, Al, IoT wag Cloud
computing 91X IEAFTEUUNTINULUUYTANNTINATnsUszIanaluy Edge N5y

Fwswdayauaznsdnnudeya Wusu

aiimelulad Edge Computing wnoliiAnszuuUInsAaIARiUsEANSAmMgs annsa
Waudnenmn1sinenu Ussgndldauldednesingd waznauausanenisiauiissdaniasdmsu
nsliuinsgsiafifinnuseulmsenanlunisnouauss 1w mimuauszezmilna msduindou
Saluld waznnsuihseiafonaznadudsdandaoy 1udu uazgsfafifosnisanuamnsaly
nsUssnanatoyavunlng Wy N1snTRdeukaInTiialesULuuEealnd nsanenenanly

JUWUU 4K wauraumnalulad AR/VR
3. walulagdeyavurnlvg) (Big Data)

waluladoyavualngiunmsianudayasuialug esnsanudayaldluddinuacd
auvanvatsvasdeya saudseunsadiundinsziiieysznaunisdndule Taoindesilosits
WU Inermansdeya (Data Science), Al, Machine Learning vi3awmeluladdu 9 iilefnassdoyad
gndeanaznsageultlfiAnusslovigean dslilunsinseidoya ionsiamuiedinaiedu
Smart City Tufifisng 9 917 SAF1unsALazIATYEAY (Smart Economy) fun1svieaiiien (Smart
Tourism) A1UANSITUAY (Smart Health) Aunsaiiugin anulasnade LagAuIndon (Smart
Living) M3U3msLiioauun Smart City sjsuaunanunisidnvestoyadudnunsdeyaisdisauwuy
aftin wasdoyaitdniAulduvutagiulagldinalulad Internet of Things 19y Wwuwes wag CCTV 1Tu
A

Usrleyiveinisdmsigiteayavuinlvg (Big Data Analytics) Ao n1sldiiudayauazi
foyaiifegunlfifieifumedinaulavusosnaesiugunnudusie nudsnmiteidoyalusfniia
oguFouiuazdszaanatoyaievhute Sndtedsfiunumddyedrsunnlunisssananauas

sswdeyarumalulad loT Mlunsdeanssenineunsalfifousenedumesidnlans il
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Ienan1simszifidulssleninensadradesansesluewan Tudfse q 017 GRdunsAuas
iAswgia sunsieaiien Muasisagy Mumsdiidulin manasady uardundon awnso
Anseiteyaildnifntuiiiatuluguruaraniuiiing @ nufinsldeugeslunaiuieya
fauslassaeiugulvanfeunvuzdedelvanmsadnaulaldodsnnduasivssansaw wu
mafiuteyaadfdednasumsenasuinseitagadsansingifivg lnedeyadnanansn
vhuyhusudestuldifieannisfingfmauazadaedyminisasasinda suluiseugudls
auduidosldgunsalifinmusiudrguaziianuaiosiian Suilkddudesd Big Data 1ilesossy
seuunsdndulagnludifeganalulad Artificial Intelligence (Al) v3eau13atvoyaved Big Data
thindanseafieinsziuuiliuluowen fuafiguamildldesgundetymuadie Hudu
sddusuniasy PaelinAnnmadeudoyaszninmuisiiuniady (Open Data) lumsiasied

Toyauazthveyaulilugauleueivenisuimsdanisie

4. walulagUayruszhug (Artificial Intelligence: Al)

a 4

walulaglgyusshvgilumalulagluniswauireuiianeslifinnuaiuisalunisia
a ¢ A ¢ A & w. o a wa . =2 o

Aasziadiouuyed walduddslumsandula udlelgymy wazufifeusing 9 saudadeuuuy
n1ansEinvasnyed lngaduaiunsalunisviaudila Seuiesdnugaie o wu n1ssug N3
Feus n19mana waznsuidaniaig 9 ad1eaduusd 31nn5eUIun1TiunITseus an
Uszaun1salluefn n3onsUSULAIULA28AMNTIALE HIUTUREUNSUSEUNaNATIVIRaT0 LA
a1usaseusanjukuUkaga nyuzvesteyalaeg1gnludd udauisalnsigrideyaniy

3

pUsrasAvadnalulad Al

[ Y 7]
v

nellmaluladdgygruszavgduesdusznavddglunmsvauniiownalulad 56 lnsinng
undszgnaldlunsiauiiiesdanses degradu Tusunisvudwagauuiay nMsimealulad Al
i dyaaliasaswuudunaldlaglddeyasealngd FeaviUApunlatnuanInnss1as
wagtfiotey Audumivensn uagmsUkuunsaensiivinlinnsaeasaiiuszAns amanndy
uenanisannIndiduaiunmsinuvesdisalunsdumnseiignulusfeasdeudedugiutoya
91991035 dlumuaudasnds NMAANae39TUA (CCTV) ladnsiamniisesuu Al Ussendldly
115752990 anslunthvesenensee suinsiedevdsdsunifiiniuluiies udndeusenu
mipuss  diesuilefuanizgniduldiud duwlufumdsau szuu Aldhangaglunisdnnis
szuulassnemsddlniinganiey feanunsansaaeunslilwihueusasaaFeuluguuvuisoal

LAEYI AN NNUNSIINS1ULe Dnnedarielulsaen1sinseaunsidun waznsIaaaunIni

|
o

Wslva Bnnsluduavain welulad Al laiunuimiauneasesddininluduiaunsodeansiv
Hgvengld lnaidensenureuiunesuaziniotnedumesidn wazanunsaduniomsiaguamla wu

[

Sadasinsieureiila wazUSunueandauluden Wuduy
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5. waluladdumafiinvesassnds (Intermet of Things: loT)

aunsalmaluladsumesiinvesasswdsiudugunsaidifnvseindseaiuziisasiu
nsdleusiodumesiiinuazaunsnldneuiugunsalBiannsatinddng q 1 lngannsaidonlewio
detoyaferiuls uazvhauswAugunsaiszan RFID wazleuweslidosteudoyarindumesidn
¥ W Lfin Wireless Sensor Network (WSN) 4 4a@11130m5293ud51ngn15a/619 9 (Physical
Phenomena) 1ty uas gaugdl uazaudu iusiu uenand deliavsnadfesserlnaundldifie
JanmsuazmuaugUnIainunNdesnnT fennuasalunisdoudegunsaiivainvansastaglv
anmsannnindeyaiivanyUssivldidudwauinn waeteliaunsmidoyamariuuiesei

v a

wazuansawuunsminieldlunisanaulale Snvadetinalulad loT dwwandiunalulad Big

U ¥ o

Data agdaelvianunsainsgideyaniianududoudiuiuuinlaegaviug

o & = A = € A a v v o '
vatlimalulad loT detunngulumsdeulesgunsalniedvesseu q dudriulasedig
n1sdeans swludamanaiadesiivngaain wazasiaguuuunisuInisdanisidies fiegnauy

1 o 1

1) nMsauANaUnsalnig 9 meludiu ed1iemNasaINLILeg 01fe 19U T8 UUAIUANLANETINY

o 1

wsegunsallviwuudnlud@nugunsaliefio 2) ssuulassirsdmsunisangliihdaasszwuuasy
219358978l a1u1saussIan1snsiEngsul il laeg19fiUseansaan 3) ssuuaseden
= Y] vy X P | Y] a A 'Y Y} ¢
Wonleataiuvedlassasaiiugiuveiins wu ssuulndyginasasiienlesiu lnewauniguiyes
(Sensor) WiBNIATUNITHAADULMIVBITAIUALNUNITHUNAT 4) N1SFRATTLNINTaEUS (Vehicle-
to-Vehicle: V2V) 18U S08UAAUTNLILABUS 08 UANANLLLIalNSuSteANuUasnne DnVaeadl
n13deansseningsaualaseadienugiu (Vehicle-to-Infrastructure: V2I) 1w dygy1adlw931958719

LAILATONANAENAUNIITORA D28TANITANUIANARDIRIVU

2.3  YAAMNEIU50VaNNALULAE 5G LazAITIN

1o o

wialulad 56 Ussneussauaudivandaudseandu 3 wnangdda Tiua 1) Enhanced

Y
Mobile Broadband (eMBB) Anen1wn155u-a 9498y an311459g9 2) Massive Machine Type
Communications (MMTC) AN8AIMAIIBISUNNSITBUABTINIULIN Wag 3) Ultra-reliable and Low

a IS

Latency Communications (URLLC) Aneninlunisifienseiliaiiosiaznovausly visidnisiiude

o 1801‘&’

L= ' v a a ] o = ¢ v Ao = 1 [ 1%
AIUFIUTOVDUATIBVNY 5G Tmﬂizawﬁquauu ﬂ’]u\mﬂﬂ"\]f\lﬂﬂﬁ’]ﬂ@%\umﬂ@@ﬂL‘LJ‘Ll 3 01U AU

1. A2137 (Speed) : N133nAUsvaIBuasilaneiundl Tuniie Mbps Fwnsgiu ITU
MnUAI1 56 AewinMSIgRa 20 Gbps 591 4G Numsgiuimualin 1 Gbps taglu
msldnuaseenadimanas Weswindadedu q Midhansuniu Frnusigaunsanouaues

nslduinsiasetie 56 lumudnenmnisiu-dedeyalasg1aiusz@viam

18 {11 Huawei
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2. anuaunsalunstldeould (Availability) : fnuanunsalunmsldanuldifiesesiunis
T¥augunsaling 9 Afemdesnisldaulassinendoudu a dranailanamils e
m’mmmiaé’mmiﬂiaummaﬁwmmlﬁaa'Nﬁl"sﬁaL?;JuU%Lmﬂ"m (Wide Coverage) lng
FaandesazvosUSunaszansluiuiif fauun (% Population Coverage) @ aduinaut
Desdufiansnsouandiidiuldidssrnsannsoldlaseie 56 Fogsnseunaulufiudii
q wiemunseunguYesdnyIdedn (Deep Coverage) fianansanzaruasinansle
Inadansnmunmvaaesodne 56 loilueenf

3. A21AMU24 (Latency) : mamasielduszezaniiinannaniidseyandunisauds
naniildsudeyanuanema fimheidu desiudunit (millisecond w3e ms) Fslasstng 56
anunsniudsteyaldromiumiisiinisedu 1ms dssalilaseheanusalsiuinsldodislsl

!
v =

TR FILULAAZUSNLAANUADINITAIUNUIUTLAUNLANFIAURTUD NULNTITIUY

' v '
v A S v Adu a

YadedrrgnnaniludnssudndudesiidmdianuanslinniuainisanazUseansnimaes
lasang 56 inmeg et Jan1sndilasane 56 Niiuszavsnmasasdusngiulassasneiiugiu
drAglunsindneninnsiiuinigeaases 56 Tuaumig 9 WU inlasswie 56 (56 Network

KPI) 919 5 $1 pail

1. Aarunsaunquuasd gy raduuiiamndae (Wide Coverage) : 1as391y 5G 7 4
AUENLNTaAUALATEUARUYBId g aldegednduuiinanitesyilissmnsly
NUNEINTALTINSTIUUINTANS 9 lumalulad 56 laegeliusz@nsnw

o

2. AYUATIUARNVRIFEY10UTIAN (Deep Coverage) : 159918 5G aunsanseedyayo

A

a a 1

NeaRIuAINnYIe 1w aelueims tnglvigldnuaunsaldanuaievieliegadussdnsam
lolsnageglunuile
< a @ a Ao v a = o =
3. AnU521aEade (Average Speed) : AUL5IlABLRAENIAINNTIT LRSS F9A1T 9D
) I v < | a4 Aa a a
AUEInsaluNsSu-dedeyanisnnnusigauesedny 56 NiusEavEan
Y < v e . . 2 a Y a P
4. 3nsanuIluseauniienala (Speed Satisfaction) : ausngldusnisitanalalunis
T uaTaIulATIYIg 56 Na3NT0RBUALBIANNABINTTIUUINITAIUNITTU-detayanae
ANILEININTY
5. A214%U29 (Latency) : aAnunuaglusyaumy vinliauisald eusanulass¥1861ung
novauadliog1aTinsa Falinasgrsunnsedneninvedlasaiig 56 luduuinisiidednis

ANNENSAbUNTSUdsUayaninNNER e Tas
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3 Dimensions of 5G Network Capabilities

Wide Coverage

= Average Speed: 300-400 Speed
Mbps , >400 Mbps

= Speed Satisfaction Ratio:
>50 Mbps

Latency Deep Coverage

5G Network
KPI

@

=

Average Speed Speed Satisfaction

9,

Availability Latency are also significant performance support for industry applications.
= Wide Coverage: Population coverage ratio = 5G Latency for Better
. Deep Coverage: Coverage with maintain Experience < 20 ms Ratio Reliability Availability
quality of 5G

o
=0

Aside from 5 key technical requirements, reliability and availability

v
Y o

JUN 2-4: anuaunsavedlasetny 56 wagmdinnuandiefneninvedlaseiie 56 Nilusednsam

1%
v Aov

nAnuanInvadlAsItiy 56 1 3 F1u waziidia (56 Network KPI) fuansisdinaninges
Trsw1e 56 #ifiUszanan denseunquinen mmsiu-dedoyannaniags deammssesiunis
WWousioduauunn wazdnenwlumsidendefiafisuaznevauadl ufsssavsamveanalulad
figasmsluusunsne q Flidiuindenuieilesifussiunisdeudeifadesnin (Reliability) was
aruaunsalunindldauls (Availability) § wdumd Taduuszans awi ddgdmsunis
Uszgndldimalulad 56 lunstiuimsdwiuniagsialugnainnssusig 9 (Industry Applications)
TAnUszlovigean Inefdadandnasaggninanfiansanlunsimundanuannsadusies
Trssane 56 Amnzanduanudesnismamaiavesuinisfidnisusegndld 56 luusdagguuuy
uimssely ediftelinisliuinig 56 ludleunalulad 56 anwnsodnduldegsfinmnmuas
UsgAvBnmanusmsg Ui

2.4 wudldunisnaiunnalulag 5G Tuauian

Jaytuanudeanistunisldaumalulad 56 duiiuundu Jsdedinisimuimalulad 56
ageralled lngwalulad 5.5G At a1l unuImaIndwsuaind w.e. 2568 lun1siiudngnn
a aAa v o 6

sumalulagfdviaiewmuliidulandanseznanin walulad 5.5G tAduvieilunistuedaunis

WAWILAEITRIUINITUDIRAAIMNTTY 5G LUNSIUAANAINTA Lazadyaalikansiaundeay

U

o

LAZNITENTEAUYAAIMNITUAIAANN 7 loadinsiauiwasenevaulnveinuauts 56 90 3 A
AUAINUINTFIUVDIANAININTANUIANTENI9USEINA (ITU) Suldwn 1) Enhanced Mobile
Broadband (eMBB) Anannn1s5u-detoyananuiigs 2) Massive Machine Type Communications
(MMTC) #nen1nn155095 U159 s 0d UL waz 3) Ultra-reliable and Low Latency

Communications (URLLC) #nan1wlunisidiauseniadeswasnovausdty waswauiveiewiu 6
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WU Famalulad 5.56 sgATauAgUANBUENITtEUNINNT 56 InetiuauaudRly 3 du lauwn

1. Uplink Centric Broadband Communication (UCBC): WA UILN 8L59N158NTE AU
9NANMNT TG TTUURRT 01 0fNTUL UL IneiudURanuuuaing (Uplink Bandwidth) 1

Y a

wndie 10 Wi Fadudselevidmsudndniifeinissulnaniflelussuy Machine Vision
waziinUsEanEnmnsWensiafiugunsal loT MldiAsedneusenwusUAvIAlYe UonNt
faanunsamuUszaunisalvesdldauliaunsaliusnmsneluaimslsegilifiadaniuaiy

AsaUARUNSIdIIUNANNIT (Deep coverage) kazAUYEUaR (Uplink) NunnTu

2. Real-Time Broadband Communication (RTBC): uauuszaunsaimsldnuiiauaiann
eTUNTUU3NS XR uay Hologram iannsaliusnisidednsdiuszananm Tneanunsasessu
wuudInsuunalnguazAiruvulesedui dadivang fie mafinuuuding 10 wih laed
AAumtsnufigesmsuasdienuiafioslussduai Somnussqdmanemardlfasdy
dnenmligldnuansonevaussiulaniaiiouldegsansiannddu
3. Harmonized Communication and Sensing (HCS): ML U AAIILAINITOVOITIUY
TuindousnludAlfiAntuldasa Tnsoonuuuimulisnsudannsodousofstunasiiiy
ArwannsINTdeueveslasuliisrAvinminniy nufiamnsotisssydumidie
Tuamsldegnausiugndonnismsaiuauazidengdluiuiiniafiofinaudaonsdely
Mstudsneudsalua
uennMsiinauannInvesnalulad 56 finanludeiu nisldrusuiuulndfiinatuld
dhemalulad 556 awieifiudnonmuazaiieyadlvignainnssuaiasis 4 indu faiu ms3
fimufisdsluguuuunsldalugiunnudfiiingt 100 AnsBsadazsosdnsusulaseadaalnal
iielhAnyaraeanvesgueudfana1n nfensimalulad Al ldhsesufnenmuazysanms
nanusdniulassde 5.56 Iannsaldenldognedssansnmnntu Weasiilugniswamnlan

Y

winalulagadvianinudInseret1eliduan

Y fan: Defining 5.5G for a Better Intelligent World, Huawei (2020)
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5.5G Capabilities in 6 Dimension

>
O Vision An enhancement and extension of 5G standard to create new value for the development of societies and industry upgrades.
eMBB -1 The Enhancement of 5.5G Network  r--
~&2 UCBC
UCBC RTBC = Upgrade t_he intelligent industries py providing
a 10-fold increase in uplink bandwidth.
« Uplink Centric « Real-Time = Improve indoor scenario with deeper coverage
Broadband Broadband

S5 RTBC
7]

i
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
- '
Communication '
'

! = Deliver an immersive experience in XR and
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Communication
holograms by support large bandwidth and
low latency.

Spectrum < 100 GHz

mMTC URLLC

= @

R, HCs

" = Enable high-precision indoor positioning with
high-resolution sensing to enhance the safety
of autonomous driving.

= Harmonized
Communication

HCS and Sensing  TTTTTTTOTTmmmmToTTmmmmmmoTmmmmmooooTmmTToTTTTTT :

SUT 2-5: ANEIN50UR9lATINY 5.5G

Y
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3 ANNABINISUSATS IaunAlulas 5G vasusendlng

Conduct interview with Identify 5G demanded
02 stakeholders 03 services
= Study key industries that need 5G = Interview entrepreneurs from various * Identify 5G demanded services that
service to improve operation process to sectors to get industry’s key insight and match with 5G city theme.
be able to group needed service into city key interest
theme = The demanded service will be given as a

= |dentify 5G city theme into 2 themes ;

9 5G Livelihood City
Interesting point & 56 Education 5G Production
= Directly related to the well-being of
the people in the city E 5G Transportation
5G Commerce Q Control
5G Governance and Industrial Cit
. . Y /ﬁ\ 5G Home @ 5G Security
Interesting point
. % _ s s _
= Relate to development of security and | 5G Entertainment ‘B4 5G Tourism
services which requires 5G infrastructure +
construction e .
= Create opportunities to attract tourists \Y’ 56 Healthcare 56 Traveling
and investors which can boost city : )
revenue @ 5G Agriculture

= Summarize scope of key services from
the interview that interested by the
stakeholders in each industry.

shopping list for cities to use as a guideline.

v
[

JUN 3-1: Tumsumsssyanudeinisludisanalulad 56 vessemelng

MnfinsiaulaseasaiugIusing q ludleawmalulad 5G (5G City) ag1afidsgdnsam

Wieamalulad 5G asliaunounaglviuiniseing q Alinsuszyndldanuaunsavesnalulad 56

1Y

(%
Y
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WU Weagnsuisauaulaluusnisvesnindiunng ¢ wagdnaninnisiiuinmslulsemalng 3

TrupaulunsAduNUNmun 3 TUReU Aall

AnwgasmnssuiessysUnvunswayiiasilmanzaudmiulszmalng oSy
MANIANwInamnsINang 9 lulsemalneffidnonmuazaulalunisussgndld
welulad 56 Wafinuszansnmlunszuiunisiudunu sumdsdosnsimalulad
adelmiinusuldiieliamsansvaussmudesnslusiusing 9 1¢ uazdaideyails

[y a ¢ 1Y) a PN ° o ‘:1'
TU@J'TJLﬂﬁqg‘ww\l@‘wqgﬂLLU‘Uﬂ']ﬁWWU’]LlI@QV]LWlI']SﬁlIﬁ’WTTUUi%W]ﬂiﬂ/lﬂll']ﬂﬂ?jﬁ

D

dun1ualfusznaun1sanNgnaIunIsiag 9 1aINAlansuisenaInnIsunani

Angain wazjukuuniswaud e muisandvsudseinalneuas Jevinssy

2

AusEnaun1sTeddyluniazgaanssukasaiunsdunvalielinsuiislaym

o

yaansaniunuludagiu anvaulalunealuladens o uaznisussendldmalulad 56
lufians

szyusnsibasunisaulalaggusenaunis lasirdeyad lasuainnisdunival

¢ A a =

AUTENOUNSIUTUROUN 2 UNTAsIevliiafiansandaus MmNz audmulu W
Tudlpunalulad 56 uaginin13seyuINMsNifnenMuaraenAdoIn NI ULUUNTHRIL
= o A = & = A g a Y oAy = Y =
dlee Gausmsnssyanlutuneutl asdiolluuinisdiegluseneunsnagiauiios

wialulad 56 vesnuanusnurlidudiogtamsonuinienisiauluauianls



nMsAneuulduwaznIsdun1valiusznauni1sananaunssuang 9 tuusanalng
nwudiiusnisdaaiezuangusainnilasuanuaulaangdiidiulaidelundazanaivnssy Feguiuy

AMsaudasausantseanlady 2 Uselan Ao 1) AsWalun 5G Livelihood City wag 2) N3

W1 5G Governance and Industrial City Ings1gasideauinislunsiazuiuun sl deadl

3.1 A1SWAILI 5G Livelihood City

5G Livelihood City Services

5G Smart Classroom 5G Unmanned Store 5G Home Virtual Tour
and entertainment

Source: In-depth interview with representative from each industry

5U# 3-2: M3 56 Livelihood City (1)

5G Livelihood City Services

5G Healthcare 5G Agriculture

5G Connected Ambulance

.

R,
6N,
o) , b
T NV
5G AR/VR in 5G Al for Diagnosis 5G Disease Monitoring 5G Water Quality
Medical Learning &Training in Radiology Monitoring & Adjustment

Source: In-depth interview with representative from each industry

Ui 3-3: msiaiL 56 Livelihood City (2)

U

Ms@Un 56 Livelihood City tumsmuiuinsiisadumsimurdinanuduegves
Ussriludles afferdeludios dnvienflen wasndugnamnssuludes Tavaseunqunguuinis
#14 9 MiAgadestunsiaunanmiinvesuszuivu Wy uTNIRIUAISANYY (56 Education)
U3N1IAIUNTAT (5G Commerce) UTNAIUTWNDIAY (56 Home) UIMIAIUAILTULTAY (56

Entertainment) USN13A1UA51584aY (5G Healthcare) WaguIN1sAuUNEAINTIN (5G Agriculture)
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1
a =

Tagaunsaazuusnasnlasuadnuaulavadudaznguuinisannnisdunivalideaniua unu

v v Y 3 Y o g
gussnaumsuazgiidlidelundazanamnssuladel

1. NguuINITINUA1SANEYT 5G Education

v a

mamsdnsiduiugiuiiddyiianvonisiaudsamdlng inssdunssuiunsiivam,
Uszrrwl Tanudamanansauiuialdlugalan Ao Sanaluladsing 9 U AR, VR, 10T uas
Virtual Classroom Iignuszendldfumalulad 56 iedaaiuuazysannsszuunisiBoumsasily
gA 4.0 4aTAINANTUNITAINITUNTTEUINYRALATA 19 NTENTIANYITN1TTILONUINTNITNITTOUNNT
asur1usruvesulal wazn1siSeunialnanuszuuaiiiey DLTV nelviinn1siseunialng
(Distance Learning) lunnszfunsfinu dafiunrudesmsmaneluladunntumusinaiivesses

UIL5IUNUILNUFTAUNAVDIUMIINY 1D YLD NVU

“Inganisalnisunsszuimveslainvilininseunialng (Distance Learning) iAm5a9u uae
noAnTIuNITIsENsUFe UL YaalY A masiimaluladamsuniseaulauiainisoasrinis
doanssenigiseuiugaeulaindouiouseuase”

SONUSEETURUIINTUF I T UYIAYDIURIINE 18O

1NMTFUNBAYAAINTVDWUIBNULUAIANITAN Y kAT INGIFETUET NUTITUTNIS

(Use Cases) Mmiaulaiieaivayunisiseunisasulunianisnwed 3 usng fall

5G Education

5G Virtual Classroom 5G VR Classroom 5G Smart Classroom

JUN 3-4: ngauIn1sAuNTsAn 5G Education

1) 5G Virtual Classroom a1nmsdumuaiuminendsonsuduilénandldin “nrsdnm
Ineduwiliieslins3usouladniu Insluewnnssiimssouiilusuuuvesulauazeonla
Fuogiunrumnsauvounaluladsmsvusaziidon)” Saminerdeuinalfizunmamaaeuuims
Fuwmalulad 56 lngldszuuiensowaiiouass (Virtual Classroom) wasszuy WebEx & i
weluladfienelunsdounisaeu vlienasduasindnmaunsedeasseninetulduuvesulad

1AENABBITZUVIINAITIANITITIUAITADUIV “VUANITUIINTEULITBIAU” (Treatment Planning
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U =2 CY L4

for Dental Implant) Wifuin@nwiuaunnd lnetnAnwiaiunsoaiu-neunazginledounaunilou

Seuaglurpufeniuase

2) 5G VR Classroom 9 nnsdunwainiignulunsensidnesnisiananliing “usnis
(Use Case) Tmgausunisd 56 uldiiten simmundunsiing Ao msvimieussy ARVR” Bn
farensantuasundinguiuidina el “ARVR Aadradeluvesnisiunelulad 56 1
191un1an15@nw1” Tasuminendeduihldisunsmaasmageuusnisd fumelulad 56 1wy
PansaiunIne1delasiueodudiiniuanenssunisianisnsgatedes Aanisingdiad uag
Aansinsauuiauuiann@ (nane.) lunisdadsaus 5G IT/I0T Innovation Center itadnuiuas
WaiwnAgatuwmelulad VR lufeuseu (VR Classroom) d1wsunisiounisasu Tnedszeziaan

guduuHufuduna 2 9

3) 5G Smart Classroom 31nn15dun1walnussulunsensd@nwisnistanaialia
“SEmsiSouuvuuiidunsusuduns iligisudnvaulelusemnnsougseasosioondi
st paslunuuazihmsSouuvusaseensuldiioasraliiAnnisSousldnaon 730" &
Bufimsneaemaaeuuinisifumealulad 56 lnensiinalulad 56 inauayunisieunsaon
WUU Smart Classroom ¥843ng1deingeansn1sunndianiiigninsal lagdimaluladeing q un
Pwaseronisusiniosiiomiulsydniamnseumsaeuliudindnuw sautansiinufoRuuy

Sealniliiusgansningean ieenseaunsfinwidiunisunmduaginermansauninlusuiag
2. NFUUINITAUNISAT 5G Commerce

ludagduniauinisaunsavesUsenalnedidnsinisiulalasanigludiuvesgsia
widlydBiinnseiind (E-Commerce) g vsiaLiiowmannyaad w.a. 2559 - W.A.2563 Uszua Sovay
20% Ysznaufunwilduveunaluladiiiudsuly iesainaiauinisaunisAdudugnaimnssy
v U e Ao o a Y v d‘ aa v . . . . Y a IS a Aa
dusudy 9 Nidandgviiunisuasuudamieaiidia (Digital Disruption) fuslaaiingAnssuid
walduazduangldassniudoaniseaulaiuintu 1fe991niveanan15deansse NIl uouay
DN P TR a v % IS 1% v A a
AUstnanaTu iauvatenelunmauinisiunisaesilalinnuaulawaslauisundasgluuugsia
mgn1silegduaivainunUssyndldiiionauaussioninuienisvesgnamidsuuuatly aum
NATYBIRIAN1IATY Supply Chain YaeUsEnmdsasiUantuinvessemalnelaldmaluladun

UFuuseusgdnSnmniseiiuniseng

* gatiamdlvddidnnseiind (E-Commerce) dninnuianngsnssumsdidinnseiind (2020).
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“nvsnlaldinalulagivalumsanidugsivienauaueiniIudednIsvesgnmiiiuduuas
UsuUseUseansnmnisaniduar mewmalulad Beacon fianunsaviglvignmsudeyaluslutuves
SumldlegludesgumuuivieiuazazainlunsTurieundady”

o

#§AN1397 Supply Chain Yeaus¥nmasuazmvantuiivestsunealne

NNTFUNEalyAaINTYInIgUlun1AUTNISAUNITAT WUINTUINIT (Use Cases)

Mhraulaiaiiuusgansamlunisandunisvenagnsuimsdnnisey 2 Usnis il

5G Virtual Store 5G Unmanned Store

JUT 3-5: NGUUIN1IAUNSA1 5G Commerce

q

1) 5G Virtual Store 3INNISFUNTSAAMNUTINUNEDHNENDAING1IIT “aaaIUNTIUAT
VanuazArasiuiliuiels 56 AR induluauing” Fsnrsiunalulad AR w30VR W ldiuas
Hediunufeniiiunguanaidesnisiiendeduisutemitesulatiasieinismaaesdusineu
= dglj a o ] Y (% t:l' Y o a o 1 U Y A a o [
Hende lneddregegiaundnlugnamvnssuiladinalulagandiunusuld Ae usen wwezuead
n3U ianlmdadunannasuiuiiatiowsseinuiuled Monline.com dadunisinmalulagi
wnUasunlasyuuuunsdvanpnlimduiuy Omnichannel #303UkUUNTYIINTAAIATITINGN

1 a 1 YV @ P a
YRININITAARD AU UNLLREN

2) 5G Unmanned Store «Juuinsiudndansesiidedddanuaiosvesdyaanaietne
diadeulosnisviaunnssuu 3 56 aunsadiuniuuszansamludndld lsesdusznounis
vasdumdansosiildmaluladlyinezdu Al loT uaz Big Data Wudu uenaniainnisdunvel
HUsEneuNsAdwaraUdnselngvesUsemalnendin “islaldveniuisiuadivivauiuna s
wastaynarvuiionanuiilanginssuesgnamasUsuysanssuunsufuRuresiIug uss
imaluladiouvesiiodnnlnesaludaluinsassnaun Fevaeudtlymiiugnailunsalilv

o lidnnaaniian”
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3. NgUUINIANUNNNGIAY 5G Home

ludagdudssinalnedasuSudnieshwranuaiuisaniesnisuyduluniiasegialan

o A

Fanaluladdumesidnuesassnds (Interet of Things: IoT) feilumaluladdrfgRazviliiinng
Nudayanainuatgyiaduliuaunaia auisod enlesuwassudesdoyasiniuniuszuy
Sumesidaliane wWedenisuazaruaunisidaulusseslnaldegvazainsinss wu nsld

weundndursanisdsnismedesiieniuaussuulnih wasaiawasenmniineluusiadiu ssuy

a

o [ I £ v a o LY v v £ a
TNYIANNUaIANY LUURU I@S‘ﬂﬁ]@U‘L!lIﬂ’]i‘lﬂ@qﬂﬂim@ﬂQiEJ%&I’]IGUQ’]EJIUU’WU&J’]ﬂGUu"DULﬂ@Iﬁix‘Iﬂ 19

[

Uudaaiey (Smart Home) Wi asnseauamnIndInvesgnalasiululuisasnisiiuniny

Y

azminauvisnavauUaeadsluniseyordeidudidy 9931nn1sdunivalf vanisuiem
o/ a v a0 a a ! = £ (Y a IS 2/ ! a & =

adamIunIndnaniiugsiaunii 50 U lassmsthugaaseeiuuilduhasindulueuan s3udns

Uszgnaldiumalulad 56 wawnlelgmanuniislunisidaugunsaling q wagnmsmaudigden

I o

geogludsswmalngauiinsuauamInvesinenanlidn “U w.a 2564 Ussinalneazidrgainy

Y 9

Xy

(%

guenglagauysal uazasdnuerguinnd 60 Thiuni segay 20 vesUszvngyiaussma ™ fanlu

©

ex

msihwalulad loT unldlunisdanmsvsemuaugunsainmelutuiudunissiwsanuazainiunig

[
a v v

wakarNslidInveaseny anns Gailuselevilunisundesdunsnduazguaninulasnioves

¥

4
Y
4 a
Nedo1gnnagy
RURT} 9

“Smart Home 9zlisunauideusniuludnluntereil 1leaaIngaunNuaInnInIIY
RINFUIEUATAIINYABAAEIUTINUINTY F9 5G demavlandnisyiniuveunaluladuuy
Sealminmeluriv”

HIANITUSEMadIMSusneiandugsnanIng 50 U

INMTFUN I YAAINTVRINUEIEUlUAIABFIMITUNTNE WuIITUTN1T (Use Cases) 1

v 1 [ Ly o

WraulaiedneanuasaIniituged ofeuavatvayunisvihulugaanssuedmnsunsnd 1 2

Y Y

U3n1s Al

! finn: nudgeenguesUssmelng nsugun1wdn (2020).
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5G Smart Home

5G Smart Home 5G Home Virtual Tour

JUN 3-6: NqUUINIIAUNe Ae 5G Home

1) 5G Smart Home 31nn15dun1uaiUsenaunisedamsunsndvuianaislanadlidn
“wanisrldunauiiszamulumalulad 56 tlon1smvauszvumelutiudeasesliinuadesuas
sudedoyauvuidsalyiundu” TnevisvedmiuningvualvgAldinsilasnstiuseies
u& wu nsimaluladunldlunswaundiudaates 4 fufe Fuguam dudandou du
mnuasnsty uazduaazaInaus mMaRmutusaeesliissuunisasuaudenudieides
KU Google Assistant Tnaidaudafugunsaidaaseznielutiu Al uag loT vilaunsadanis
fedoaiieda/dn muaunazsuszduidsanasuaziinelutunieuiusesugamg i
AoaUsuema asnsossraummasgUnIiluafuier 1wy e DalwuasaTesgaidu Snvis &

nsmeidsiiasengndesiasta CCTV 9nlsasald

2) 5G Home Virtual Tour nnsdunuaifuszneunisedmsunindguuianadlananili
1 “56 asvaelimsviiasiadioueseuuuldausossdeyavunlg wu Faleuazdoyaiieiy
Unluunazlnsanisldsimsidu” Fausemedmnsunindvarauignnlasulduinistlunig

s Al

AT U UVDIAU LYY USEN dU1nT 9109 Tn159iiasiadiouass (Virtual Tour) vuiulaed tieli

1% ¥

anAluBeuvalasiniswuvesulal MgusTeIMAEToUATY 360 091 FeanasaglannainnLIa

Y

v
a [ s

dnvaduiintdneuaselugilaznauAIn A1 9 TALuuisalngd 19u n153aN925 L8l aUR39
(Virtual Tour) UuuwanWasu One Click New Home LN atWuUsZAUNTIAINITLE BNBULAZDY
Audredunsunindluiaiaten JegnaavlivaiansiniglulasanisuuuasuynaTIauAsLuY

360 B4
4. NguUINIIAIUAMNTLTAN 5G Entertainment

nszuanswasuulasisinsweanaluladdemasgnsdanausnisauanuduiisvesuseing
e Wesnnidsemealnadulssmeauilananainnssuanuduiigs 9nadaussmelngldnaly
UN1STUBUNITOBNDINIALALARIUIN (Broadcast and Streaming) gafiafosay 40 VadsveElIaldl

a f < & a1 v a § & a - P & = a1 = o
DULNDILURANINUR Imamﬂmwuau&ma'ﬂ,uml@aammuagm 8 lud 44 U LagdlAnafun1ss ULl
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suNsAMNsEeIdsauazansuile (Broadcast and Streaming) e tuafl 3 vy 30 w1ii? nelu
Jaqdu ladinnsunalulad AR (Augmented Reality) wag VR (Virtual Reality) Lhunldaudmsy
nsuilaefemuunduntvainnefndsiusnisuisnndanineustuihvene dstedrinves
weluladmanil Ao Fodlduuudinvisuaunnlunmsivdsdoya fdu madunveamelulad 56 a¢

bildnulasuuszaunisalnsfusuvuuuvanateegalisesse

wenaINMIsuTNdetuisa maaunudidedufanssudidglugnavnssuainuduiiia

Y

WewnUsewalnedidiauinuiiveniinedasieiosay 41 :nviavan waziavay 71 voufiauinuiay
Wufiefie/wiudin? JagUudmelulagaanisnuils (Cloud Gaming) wneulanddiaunuliaiuse
wununsAngsiuansulduuuissalndlnglidndudesnniivaninuviedeneuiiunesid

ALATNEN
9 Y

“VR ilumaluladiissairszaunisalduhduaulinuge Ingnnwiznssurumdaunund
WA uagmisaeeyiy”

OANFE 1IN ITUTINNARN N WA ST IYOUsEInAlne

NNIsFUNEalyAaINsvaIUTENTUN AT n1slus AT wuItdusnig (Use

Cases) Nuraulaioiuyszaniamlunisdeteyadimiunisiiuinissuanuduiisey 2 Usns

v A

5G Entertainment

5G Cloud Gaming AR/VR for media and entertainment

JUT 3-7: nquuIN1sAuAL TS 5G Entertainment

1) AR/VR for media and entertainment 31nN158 1AW UTLSIUNTTUNITUSUISVDY
USTNOLAUTNARN AU UALANATIII “VR iTunaluladiingsupaumusiiiuisgle 1oy pauinus
Nousgmarn1sansuiny siudalensa lUvzifg17y AR 1MU12AUNITITIIUAEIAUADULYI UG

71598797 Fadunisiansliiuinmalulad VR waz AR iWumeluladNiasuasisessasalunisiands

2§41 msfinwimain OTT Ovum (2021).

2 fan: Srunudidunaluuszinelne We are social (2019).
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Titudwa Fensdmalulad 56 adsuldasilinisdiaredeyadiunsaildisdunazaanse

o Ao ' a a a X
denedayaniivuinlng srutedayaiinduazideainauniuy

2) 5G Cloud Gaming PnmsdunwaiUsEsunssunsUSmMsvesUI It utlunnsWau
nu landdn “Uaguu guslnadnaiudoaniseduinuazmanislvlyliuinisssuunaid nse
Cloud Gaming 157 liu3nIsTutssmalng saudainnuiissdnsnimganliuinisieusy”
Tngszuu aanadaziilifuslaalusududedddgunsalsaunsdunisyssuranatnuid
Useandangs

5. nzjuu’%n'lsé\"mmﬁﬁmqm 5G Healthcare

NSUINSANUASISAUgUUE NSk uuUInsnTnluagdesdianuudugias esin
[ a A a o v aa = o v aa o o °
Junuuinsifianuieitedaeasaiviinvesssynyy Juilinalulagiviuadegnianldluam
a 1% & 1 N v o W = = o vy a = A A
UIMsiuassaguanduegeiltedidny Wesannmalulagaunsaviminniduasesdienyae
gwgAuagIn bt uLnngTINiuaaInInensumd v ilaegnedivss@nsamuniu lne
Tudagtulsmeuiaduimsvesniasguastenvuladinalulagiinanddiugslunisuuiuinisy
YBIYAAININNITUNNGlunany 9 TunauYeINITINBININAINAIYOHYILEUTITVaILTINEI U

LOAYUTUUN

“wTaliUimalnsiawnssy soneIvIaeRTezungUae uazldyueusdlunIsdunneInIssIuaayie
lumssnwgiae”

JusmslsanegruIaensudi

welulad 56 Wudmiidaglumaindnenmveanaluladeing q Aldrunumalulad 4G
aglutlagtu lsmeuavatguiadeiinnudesnisussgnaldnunisnsuwnmdanndu ael w.a. 2563
Statista Lo quilofu Newsweek dnsuaulsangiuiatuinluwsazUszina arenisladinaginig

U8l FAFNMNELTEIVIYNIINITUNNE 115615999508 WagiinUsEENSAIMNIeNISUNNEN

Mo

ALY

NNITFUNEiYAaINTvemdlsnulunea1ssuawasl e uIatu wudndiuinng

'
P

(Use Cases) mihaulaiieaivayunisliusmssunisinnde 4 usnis sl
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5G Healthcare

</
A

5G Connected Ambulance 5G AR/VR in 5G Teleconsultation 5G Al for Diagnosis
Medical Learning &Training in Radiology

JUN 3-8: NGUUINIIAUATITUEY 5G Healthcare

1) 5G Connected Ambulance 31N@01UNITANITUNITTUIATDILATA 19 NTUNITUINELA
Tmnuddnyiuaulasndsvesyaainsmsmsunnduazgieifiodostunisunsssuinniely
lsameuna Faldianeuuimisuiuiesanidulusuuuulng (ER New Normal) wagaifiunulasanis
5G MedTech Ambulance n3asang1u1agniausnsey lngdnnalulaguazuinnssunianiswnme

a N

anlrinudyiauniotns 56 Feaunsatiemuuszansannisdeansszerlnaseninaunmsuuse
anidunazuwmdianzyslunsdlififimnudosnsiuiitedaiaduiielinsnufiaeduldls
ogausluginnd iy uonand Tsmeruaensudefuesiianuaulaluudnisdingniainnis
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5G Agriculture

5G Smart Irrigation 5G Disease Monitoring 5G Al for Feeding 5G Water Quality
Monitoring & Adjustment

JUN 3-9: NEUUSMIAUNEATNTTU 5G Agriculture
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2) 5G Disease Monitoring 31NUNFUA1IVBHUITIAIYAAMNTIUNEAT NE1771 “loT
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4) 5G Water Quality Monitoring & Adjustment 31AUNFUABAIHB1UI8N158IANTINY
srumalilad ndndn “Uunaluladunldodunaminisiiunanan ANAUYY ENTEAUNINTFIY
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153015 NECTEC FARM series Hunusiuiloves @i, wasAudinalulagdidnvselinduay
AaufImes Ui iesninensnainuszaudymdaindondidawadiuaudenisinunsszuy
v 1y A1 PH szdusandiau LLazmwmjumaaﬁéﬂ sudsiadedu o Adewansznudanis

Wziaeedndun Jahmealulad Al laniednsideya TiudaiasagugesTun1snsaeul in

a

USN1aU09NTLAU ANENSIANRNANNLAZANINAT pH WeWaunszUL Aqua Grow Fuduszuusendos
Painuasnsfanuguanunmiilunwsidssdariduasesia Tasdimstufinuazsusadoya
wuuSealnl uliessiiteusaiiou nieuslimuuzihnsusuanmledsndeduliuiinunsns
lurazifenununInsusaldvesiuansafanuteya vsnsuazdanisiisulaegsazain
s uhua vl lnesjadunsnusudnnisniswdaia gw'%mmmawamﬁaaﬂajmmm Wa¥nIg

ANAUNUNITHER

3.2 A1SWAIUY 5G Governance and Industrial City

5G Governance and Industrial City Services
5G Security

5G Production 5G Transportation Control

5G Autonomous Truck 5G Remote Controlled Crane

5G National Militan

)

5G Autonomous Vehicle 5G Remote .
Controlled Forklift =

5G Patrol Robotic

gﬂﬁl 3-10: MIWUI 5G Governance and Industrial City (1)
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5G Governance and Industrial City Services

i ES S - N - \

(S S e -

5G Autonomous Vehicle 5G Vv2X

5G loT Wristband Tourist Tracking 5G Traffic Light
gﬂﬁ 3-11: N3N 5G Governance and Industrial City (2)

AR 5G Governance and Industrial Services {Wun1simuIUINsTAgIiuNIsUNATEY
vaaUsevuluiinauazgsiagravnssulunung 4 lneaseungunguuInIsieItaaiunsiaw
Uimssnwenulasniuniasy ginegeainnssuuazgsianisvieniiey Mduwnundnlunsduiedou

o A =

\AsYgNaveUsenAlnyeg 19898y Fallinguuinisde 9 Wi usn15AUNISHER (56 Production)
UINIAUNITAIVANNITVUES (5G Transportation Control) Usn1sAuALUaansie (5G Security)
USN1IAUAITVIBUN YL (5G Tourism) kaguTNITAIUNITAUNIG (5G Traveling) Tagdu1saasy
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1. NEUUINITAIUNIIHER 5G Production
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foraue 10 gramnssudvang Wunalnlunsduirdeuasegia anelduufniin Ussmelne
ansandndumsiaigiulanaasugia (S - Curve) Tu 2 Uuuu leud 5 granvnssuiddnenin
(First S - Curve) Usznaudie guanvinssudidnvselinddaaios gramnssuvieaniisangusiolduas
vieuflsnBsguamm gramnssunuasuasaluladiinim gramnssuuUssUenns uazgnannngsa
grugudadielvid uaz 5 guatmnssuaunan (New S - Curve) LAkA gnaInnIsUNITWANGATUIIRT

gramnssuladainduazn1siu @eamnIsuAING RaInssUBNETINMLaTLATTININ Loy

1 6 d‘ 24
NUYUALNBRAFINNIIU

NSl TN gtesdunilenuluningaavnIsun1snan Maniigausgus
HUsENaunIslun1IngnaInnssy WAz 1uin1senu Sl wud1duinns (Use Cases) luaianis
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Qﬁﬂ?ﬂﬂiiﬂﬂﬂ?ﬁﬂlﬁ]@% 3 U3N1T AU

5G Production

5G Automation & Robot 5G AR/VR 5G Autonomous Vehicle

JUN 3-12: NguUIN13AUNISHER 5G Production

1) 5G Automation & Robot U3gdunanslssugnamnssulussmalnglaiinisissuy
oolaudy 1a303dnsdnluld wazvuoudgraivnssy W ldlumaiinuszansanlunsudn
Tnaanglugnamnssueusuduazdidnnsednd laeannsdunvalisenounsdiuuinnuiingg
Fourevenaiosdnsviogunsnimanivsldnmaiendeuvuiiaaduguassadelssnunnind
FesmsanuBaveulunisndn mnmsdunvaliuszneunsluniagramnssudid nnsedndsenils
lenanliin “vsvndmamauloniorlsnndeumauvyliaeninnimuudate 1esaInazmingents
Usuaeularinsuanldunnd ustieyudadigymuiesnuades wind 56 itunssnoulandnse
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2) 5G ARVR HJaqiunsld ARAVR dwdumagaanvinssunisuasiulsemalnedsliduiden
wisuinsanlflusisszma Taelddmsunisdontize msdassanenisndn niousinseisnns
aouaunEn Ny Mnnsdunwaimhsnuiieidesiumadiundnlsnanliin “nisideusenis 56
iudeaiondudmsunisldamn malulad ARVR undeiisdaunamsunsinmuinislseu ARVR

Avlssugaavngsa Ao uniwunnalulad”

*9iyn: 10 geanvnssndmang dninemuasugiageainngsu (2017)
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3) 5G Autonomous Vehicle: 11nM15dunwaivyI891u3 LA safuid samaluladuaz
gnanvnssuvesUsemelne linanliin “56 v lisinives AGV d5199na4 1asa1na 159y
Favszaaananiniitilu AGV IWlduueandls udarsedsdoyandusnlnedniumuasia ” fimsih
walulad 56 1AuANLAzdINIIIA AGV (Automated Guided Vehicles) Sstgifinuszansnimnns
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2. najuu“‘sn'lsé'wunﬁmmﬂuﬂ'mmwua’a 5G Transportation Control

v 1 a

aamsaesiauddseiasugialne esnnnsenauiidiusaluidalsauelu
yngshalaslanzetedainnsvudedud msvudeiisiniuazasadoiidiudifyetied wie
AunMAuA Tufaiuyuazaildaiefienaiatu fidumstaaunmeeanissudadadunisdiy
Fnoamlunisutsdulumaasegiaegrondndeslls fanudululdimaluladiviuaivazgn
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MTAUTUYDIAN TN

%

HIAN355AUINIAYaNUTI YA YU sEmAlNe
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lunisdinalulad 56 inldieativayunszuiumsing q lunirgeamnssuladadind 4 Usns el

5G Transportation Control

“C Remote

Driving Forklift

5G Autonomous Truck 5G Remote Controlled Crane 5G Remote Controlled Forklift

JUN 3-13: nguuinsaumsauaulun1AnisuueEs 5G Transportation Control

1) 56 Autonomous Truck: TutlagUuinssisuldudaludszimadenlus Tasinswaun
waluladaadfoiivilfsoansadundeuldfesimazmadenderuiusavuds dwaliueadiu
Tonafiazifiuyszavsnmmsvhauialuduvemiidouasgaamnssunsdndsdudidiesausmn
it luewanUszmelne fdaiudsmuddglumsdimeluladfenanunuiuld meluladdmsu
saussnnuazsnlniuindeusaluifdandundsvs nalunaiaundetu fausihsoussmnduiadeon

gnludRaziianugeenlumsiauuilussezeniasanunsaud ludgymasamnssuladadindle wu
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JosdugUfmaeang qla lnssosudlsauduagldinalulagd Light Detection wag Remote Sensing
WouRpAUTEUUMSNAYLazIUTADMAUNANEIAAYIS taztisuilalymnisviauaauntdnudu

somatna Wudu

2) 5G Remote Controlled Crane: Jaqtutsgmalngiinisiizumaaeunsiinelulad 56
uszgndldlufansvinfiouisevudsdud WeliiuiRnuannsansuguasuenddudildain
szeglnar1ulaseding 5G o iufleusedvadu wosn Ysenalve vinSaunauats 8.A3519 2983
Tngaziiunumddalunstisusmsiansoudadudtuindemnaedldeddiusyansanannd ety
Hundslulasanisiamuilassadrefugumaddvia wasmeluled 56 4 ddausauaivayulasinis
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suifsauniasugiafivaunianziusen wie EEC luniswanaulivindaunanatudunaadvusg
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Uszindlve wazilugudnansduladaing dmsunisiimsasmuuasngulsemasdeulusuinn

3) 5G Remote Controlled Forklift: {Iﬁ]ﬁ;ﬂ’uﬂizmﬂlmaq'lumgumaumiwuﬁumiaaﬂ
Fuimdeusveglnameomalulad 56 ulssnudminaseys danmiiaiotns 56 Afanusailu
msnoUaLoIUUFealn waglimuwiuglunmsdasinudeyaiiduiudmiussuusnluifdugenld
iy daadselovdisludrunafiandana wszwineusmisaaruausaaniladld Seiedy

sukuuligeaInnssusng 9 Tudssmalnethluvssandldlasaly

3. NEUUINIAIUANNYUAEAsY 5G Security

o [ [ o

Ya90un15usn1seu 5G Security a@115aLiulAIINNITUTNIINIASTAMA BTN AILILAZAE

35utwalulad 56 unusulylunisusnisiieuntesmnulasnfeveuseurunLas USSnaTi@ tne

' < a o &
dAusauueantUu 3 UsN1s Al

5G Security

5G Patrol Robotic
5G Citizen Insurance 5G Patrol Robotics

JUN 3-14: nquusn1sauaulaensie 56 Security

1) 5G Citizen Insurance: AUUaBASBAUTInVRsUTE T wUTiAuE A DeN9de autTiula
nanunsaitagiuresnisunsssuinhisalain-19 Fegsnausziugunmiedudnuilsigedfey

lunmsAuasasauasndeiuiiinvesUseryy lnganugnssunsiiulazdtasun1sUsenausse
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Useituse (aUn) Wawmed “malulad 56 ssiunumlu3asinuuy New Normal aniu Tneiaway
lugshavseaudoimalulad 56 ssidunddwsdunduaudinssugansyuaunisamaliiiin
nIstuiAdaugnaIINTINA 9 Tasdoedinsusuda dusinseuaunImUIERS sy udouas
oonnsussslUseAudeliungnd”? analulad 56 azdaeiiunisldeugunsalnsiata wwu
$EUU Sensor 52UV GPS wazgunsal loT dng q Aifinsfudsdoyanaanaldlusiuaduniy
Taesidunuitiasann duilefinsiudsteyaiisafuanuidssuazanudoinisnudunsesueignii
lUdsuTemussiudvegiasnsa dawaliusenussiudoaiunsaiinszvioonuuunans meii
WinnzauiuANFaIn1svesgnAliegnnIan uazaunsasiiunisidegiesiaiuasliunuy
SolusiRundedu

2) 5G National Military: m’mﬂaa@ﬁmaaﬂszmmmaﬁ?m“ﬂwﬁwﬁwé’ﬂsummzmwﬂa’ﬂmm
A AsuRaveulunsundosssmaninnfoanauseninsUssmass 4 danalulad 56 feidu
Snnilaiatnedidglunmstuindounisdniunisdunalvuvesdseme wu usuddniu Sasu
siusud 1n3asduliauduruiaidn Tnslutlgiuiinisldsnuudrfiansgauisndsismnatnni
welulad 56 afuldazaunsaduiunisidesauiuguazsaniatetu dwalvinisinvifuuay

warn15UNdeeAuIuALIlsEmAEINNSaR L HUNS e ag 9l Us s ANS AN ST

3) 5G Patrol Robotics 91nM3dunwalnaznssunsveamAiunsvisniielulnendn
I “Yueuddousuezgnibunlslunsuinyssaninmnisuinisamsugsaalsusuuazasie
Ussaunisaliiahiungnat” luligduanenisvisaiinvesuszmalveldfivssvivvugudunld
sEM39N1sUNsszuInvasladn-19 TnstwusudinUszyndldfumealulad 56 welvuinisdiu
avounsiudmiugsialsausunazgsnadina deusznausie susudivienmainoumgiuasAnnsesy
fifirnudedladn 19 (Temi Thermal ScanBot) Yusufnsaaauaendeiitionmaasuiiuiinnely

LarA18UaN1A15 (PatrolBot) karvuguASIaTEENTIBgUuARLAzRIRlLIUN (HygienicBot)
4. NFUUINITAUNITVIDUNEI 5G Tourism

nszuansdsunlasvesvaluladuazulugvesniadslutesussmalneg 4.0 (Thailand
4.0) derasiauleueiugnavnssunsieaiisnvesUszmalnenaznisnaiaviesiiied 4.0 Mfudu
uinnssy waluladuazanudnairsassalunisdanisdunisvieaiion Sailuse neunisi
waluladuldlusunisvieaiiennndu wu ARAVR ilemsvieadien ueundiaduiisumnianssu
nsvieafieluneundieduien uazvusuddeusullsusy Wudu nviduianguiinresiielela
111 (So Lo Mo) #331191n@131 Social Location wag Mobile Ail#inaluladlunisvieniioasonules

bidndsteyaldazminginga dulu mansvisaiedlnedsivlauniunagsieiios

? fian: Uszwigsia wealulad 56 Auasamnssuuseiulve (2020)

i | 60



“ewIpnnIAnITeuiigIlngsnavumiule ussgseneumsegldinaluladlugsianouieasin
T lnegawry AR/VR unannesusinan uiveuiieInsuaes uasyueunseusulugsnalsiusy”

AIENTIUNITYDIAUIALATUNITYIONUTED

NNITFUNEaiYAaINTveInienuluaavieniiey nuinduinis (Use Cases) Miraula

\ieatuayUenaVNTIUNM VBN 2 USNNS fiall

5G Tourism

5G VR Unseen Thailand 5G loT Wristband Tourist Tracking
JUN 3-15: NGUUIATIAUNTYIBAAYI 5G Tourism

1) 5G VR Unseen Thailand 91nmsduniual Travel Agency fisifiugsfalulnesnannniy
20 U lsinanain “msiunalulad ARVR inldmsvioaien ssnsedulinisvioaiieailudaliifaiy
na19ndnIAaeNIn 551N IRAUN e Tnedagtiu Al Sauilefunsvieaiivauisussmnelne
vnalulad 56 uaz VR af19uszaunisalinisvisaiioaddlmilidudnvieaiien wivedaga
dnvieaiisaternalneuazenadied Ssazdienssdunmsasinelddunseaderduduiage
ddylunsduind ouasuginvesusemalng uenaindssinsldmeluladdinanlunsuaas
awiaslounneluvissinuazaauiiang q aelulsausy eusznsunisindulasesiiinuasgndn
Tngnmisdumuaifuimslssusuvunalngiifianeislulssmdlneuasinsussmeandisin “ni
viwnduauiiosiunalulad 56 unvszandlgmalulad VR #msunmadeoulunisvoniosingie

areUszaunisalilimwungnAIvadainaniunisalnisunssruinvedlain 19 A7u”

2) 5G loT Wristband Tourist Tracking unanwasuuinnssuaieiatoilofnn1ugunin
daase Fahlldlulassnisindaidinduusesevs (Digital Yacht Quarantine) ¥ inguin lnusne
FadailaazAnnudayagunmeanniisninie dnsin1siiuvasiala dyyinInas saudnnin

o = ' ' o ¢ v Y oy v 4 9w a 5%
vaslinviauiien uasdsayadaundunnduazidmtngineddaiiielvianansaiinsizideyaniny
dasiuguainvesinviesiigalawuusealnyd Tusendinenisinda 14 Tuvuise newAuniaie
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5. AFNUINITATUNITAUNIG 5G Traveling

nsdumsdyastiinesdunisse mednseu viewlinszvionmain fedndufanssuiiuywd
nnausndusssiiluegluusasiu Gadaglumalulad 56 Whunflunuinlunisiauinisadudia
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5G Traveling

5G Autonomous Vehicle 5G Traffic Light
JUN 3-16: NFUUINIIAUNSIAUNIG 5G Traveling

1) 5G Autonomous Vehicle: sagustunasusmlusimdunisitnaluladuazuinnssusdn

'
a

wldsuguuuunslidinvesuyed n1svineuvassagudliauduusznauaeaunsaldingy Ae

Fqeiiminauiiamed (Computer Vision) figael#saanunsasuideaninuandousng o kunsld
waluladnndesaenImseufiAnie uasalwesuarisns saudeseuudiniad odiasen
ANMLINEENANN 1 wdiaUsEuarafintieUsENananane (Deep Learning) aaewmnalulad
Al Fsdadldinanlumsiianeiliduiian Wadedaludassuuaiuausn (Robotic) fifiaana

a

wiugn Welvisaeuiduinfoudnludfaiunsarinnuldediasndauasivsz@nsnmuniign

2) 5G V2X: V2X %3e Vehicle-to-everything fifussuuiildnisdeans 56 andasa fase
wanasudeyasevinafunuulunduld ilelisouavgunsaifideansiulisuideyavesiuuasiu il
yhmsudafounieuddlitugunsaiduldvhnawieussesiummnisaiisfetuldmeludestiu
Tng V2X ansnsaidfensialéiy 1. Vehicle-to-Vehicle (V2V) szuumsaeansiuszninesasiasn g
sausiazAuazinsiiudeyantsdud 1wy szdumans dumdsiisn szfumsnausnvesruty 1Ju
Fu il e uauvasadelun1stud 2. Vehicle-to-nfrastructure (V21) ssuutl azidunns
wanuisudayaszvinefuvassadugunsailassadefiugiuiiogssning 2 d1ame 1y ndenans
Un Fyaaulnasnas uaziduasas Wudu uae 3. Vehicle-to-Pedestrian (V2P) szuunisiedns
FoyatuszvinssafuauAuauy PeanmaingtRumasoddaasundslu uay 4. Vehicle-to-
Network (V2N) szuunisuaniUdsudeyafussuinesauas Network vurnlug) lnonisifousiens
Hudeyaanssn udddluifiuteyaiiqudnansdeya Wevssinananmaidumsveasilfaiunsalug

anuneUanensldmunanfiasziiu
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3) 5G Traffic Light: N15v191u%89 Smart Traffic Light tJun1591191u52w319nd 099 14
szuuUsTulananiy Computer Vision @agaununuidiuaunindilasnasazdiuauunsolal
IMNUUTZUU Al 3zasizinazUseilivnurldunnuaslatiuauy neuazasdyarulidilnasias

daiuingdyaseglusumisigndesmsmainateiiet uouy Ing szuu Smart Traffic Light &

U o

1 & A £ o o w wa L4 v
JnludnuilsdnredragyTunisangUawme Liwaeg

[ 14

vasladuagnem

[

3.3 unaguuuamsluniswaunusmsiudiewnalulad 56
uinsluliaaunalulad 56

NNSANHIANNABINITUSNSIudoanalulad 5G vesUsemalne wuldl a1unsowuengy
usnseandu 2 wuan lawn 1) nsWawa 5G Livelihood City Wag 2) A1SWAIUN 5G Governance
and Industrial City lngluusagnguiiusn1snininudaenisainaindiusne 311 31 usnsluns

Waundosnalulad 56 Tuituising 9 vewsemalne lnelivavidunagule dedl

M13749 3-1 : agdLmamsiauesnalulad 56 LagANNRBINITUINIT 5G

WUINIINITARIUN Y -
AMUABINITUINISG 5G

Wiaawmalulag 5G

56 Livelihood City 1)  5G Virtual Classroom #2938 ULEANDUITY

2) 5G VR Classroom #adisgulaniaiiou

3)  5G Smart Classroom ¥0a38U83a58y

4) 5G Virtual Store STuALALDUIS

5)  5G Unmanned Store $1uanlsniinanu

6) 5G Smart Home TusIaseY

7)  5G Home Virtual Tour S¥UUL9SUNULEL U5

8) 5G Cloud Gaming LALUUAATIA

9) 5G AR/VR for Media and Entertainment aluladlaniaiioudmsudsiiuis

10) 5G Connected Ambulance SaNENUIARNEUIIRTLY

11) 5G AR/VR in Medical Learning and Training alulaglaniaiiouniunisieu
UAZNTHDUNIINITUNNES

12) 5G Teleconsultation szuUUSNwLNEN19na

13) 5G Al for Diagnosis in Radiology ssuussdunvndlaaiusehvg

14) 5G Smart Irrigation Wwalulagn1sinnisundansey

15) 5G Disease Monitoring walulagnisnsivasulsalulsaledni
16) 5G Al for Feeding walulagnislienmssnluds

17) 5G Water Quality Monitoring & Adjustment imalulagn1snsivasunazlsu

AN
youSnlusfa
5G Governance and 18) 5G Automation & Robot syuudnlusifuazyiueus
Industrial City 19) 5G AR/VR walulaglaniaiiou

20) 5G Autonomous Vehicle g1UNIMUL DM LUIIR
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BUINTIINITARIUN

Wiaawmalulag 5G

AMNABINITUINTS 5G

21)

5G Autonomous Truck 5aUFSNNSRLUIIR

22)

5G Remote Controlled Crane imﬂi‘umw’gmwﬂﬂa

23)

5G Remote Controlled Forklift iaﬂﬂﬂ’mﬂmwﬂﬂa

24)

5G Citizen Insurance wAlulag 5G dwsugsiauseiusy

25)

5G National Military walulad 5G d@usunisnanlu

26)

5G VR Unseen Thailand @anufivieaiigilanadilou

27)

5G loT Wristband Tourist Tracking @nesadailofinmuguameanses

28)

5G Patrol Robotics yUgUsiN5I981ANTELIU

29)

5G Autonomous Vehicle 81UNMULLARDUNERLULRA

30)

5G V2X S8UUNSARANIIE NI UM UL R0 o alU

31)

5G Traffic Light lWlas1a599a38

Example of Cluster 1: 5G Livelihood City

5G Virtual & .
. 5G Automation Store A
= . T
& RIObOt P 5G Connected
| H 56 Smart Ambulance HIOEER
Irrigation
 5G Smart Home #ﬁ I? !
[, Classroom .
S 1 5G AR/VR 5G
' | 5G Unmanned Teleconsult

5G Virtual
Classroom

&

1
1 1
I 1
1 1

1
| forMedia
I 1
1

1

{

4

1
1
1
1
I I
I 1
I 1
I 1
I 1
I e
| ¥
1
1

5G Disease
Monitoring

Example of Cluster 2: 5G Governance and Industrial City

&> n
‘{%\m?
5G AR/VR
oy
G Pa?rol 5G Traffic Light
{% Robotics
5G Citizen
= IRSUETEE 5G loT Wristband HOVR Ulizeen
[as a5 Thailand
éiﬂ Tourist Tracking
5G Autonomous
Vehicle

EE 5G Remote 5G Autonomous
Controlled Crane Truck

LB
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4 MU289UTUAaaULpanAlulal 5G KaZUNUINALNN
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Governance Sector

Governance Sector is the main sector that monitors,
regulates and push a 5G city development from the
beginning by planning the 5G infrastructure as well as the
application of public usage.

Academic Sector

O 3 Academic Sector is the main sector that educates,
develops, and initiates the idea of 5G implementation that
can make further use in other industries which 5G is
expected to increase learning potential.

Private Sector

Private Sector is the main sector that provides 5G network
service. Moreover, Private Sector has an important role on
developing more efficient device to support 5G usage and
informing the users for both manufacturing sector and
public sector.

People Sector (Consumer)

Public Sector mainly provides feedback and which helps
identifying the issues to the 5G operators so that the
related sectors can solve the issues and develop service
quality.

JUT 4-1: iheanutuiadeudewnalulad 56 wagunummvithi

4.1 v8auUNIATg

NUIBIUNIATFAN q dunumdraglunisuandunistuindswdiownalulad 56 Misly

szauUssinanmiiugualaensensie visenigauvan uazluszruiminiiuiidng q siegey Ay

gualagd1inauan viedinnuwmeauia JWudu Faunummiifianusuiavauvesniaigaants

Juradaumazwauiissnalulad 56 dudandudesdaasunazndanaudawawsnisulunisang

Tassadreiugruwmalulad 56 Wusngiudrasy aeealiautiasmsinnalulad 56 uuszendldly
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Provincial

Roles and Responsibilities
» Encourage the development of 5G infrastructure
» Prepare a master plan for spectrum management and
establish the distribution of frequencies

sector in their own area

» Develop national policies and digital master plans

» Drive innovation of 5G technology to be able to compete
commercially

» Regulate digital development fund

» Promote and develop the adoption of digital technology
that applied to business side
Open 5G Regulatory Sandbox testing areas

Create Thailand 5G Ecosystem Innovation Center

» Enhance national innovation system towards
sustainable value
» Support financial and knowledge to assist R&D phase
of development projects

» Drive 5G technology development of private and public

i
i
i
‘Administrative; !
i
i

| Organization
i

@Mmm\@?
Industrial Tourism
Sector Sector
MOl and MOTS and TAT
DIPROM are are responsible
responsible for for
= Formulate = Develop a
policies and complete
strategies to system and
develop Thai promote
industry information for
= Promote and tourism sector
support = Apply the use
industrial of 5G
business to technology to
have higher various part
capabilities of tourism
through the ecosystem
application of such
5G technology
P
UN 4
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Transport
Sector

MOT and OTP
are responsible
for
= Upgrade
infrastructure
to support
public
transportation
service

Drive the
development of
5G technology
to apply in the
field of
intelligent
transportation

» Establish utility system that apply 5G technology to
provide to the public

DfT

Trade
Sector

MOC and DIT are
responsible for
Promote the
use of
innovations to
enhance the
country's trade
competitiveness

= Create
opportunities
in international
market for
local business

Education
Sector

MOE and MHESI
are responsible for

= Promote good
teaching and
learning
environment to
the public

Rollout policy to
support the
cultivation of 5G
digital learning
Apply digital
transformatio
n through 5G
for education
system

» Accelerate the allocation of spectrum to telecom

Encourage the development and integration of 5G
technology into innovation-based districts, which is

Tunsturdeuiisanalulad 5G

Recommendations to Support 5G city

operators

Set clear standards for the technical requirements of 5G

infrastructure construction

Promote and develop 5G technology by publishing
designating urban areas to be developing into 5G cities
Support investment budgets to facilitate urgent

development

Encourage and promote the development of 5G use
cases including standard and high quality 5G-based
services to be employed in smart city areas

currently supported by NIA

Support development of 5G technology at the
provincial level or urban level under their area for
small agencies, including both public and private sectors

Health
Sector

Ministry and
Department of
Health are
responsible for

= Supervise the
health system

Support the
operation of
public health
agencies

= Promote the
development
of 5G to
adapt in
medical
technology

Agricultural
Sector

MOAC and DOAE
are responsible for
= Promote and
develop
agricultural
ecosystem

Study,
research and
transfer 5G
technology
that related to
agriculture to
stakeholders

-3 MNTIWUNUIIAENT dagdaiausiusunumutiiveamhenunasglunindiuna 9

©

23,

Governance
Sector

Ministry of

Interior and CDD

are responsible

for

= Oversee
provincial
government
agencies

Provides
basic services
such as utility

Encourage
the use of 5G
that can adapt
to community
development
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Organization Chart of The Ministry of Industry

Bu_(li_getPB_ureau, Fund for industrial sector* (}%D o Ty Ty ———" N
e Prime falg) ———
Minister's Office ? Secretary

= Set up and manage all the assign

The Ministry of industry project of other departments
| enterprise

[ | |
i . . *No allocated
Industrial Production Process Supervision Industrial and Entrepreneurial budget from
Economy Promotion
MOI (2021)
i 3 Py
e oo | o I & |
. i "’ o ai .
Office of T?:f'cce ?]f Department De;;zﬁ:rr]n;nt 0 Department el Industrial Estate
Industrial anc?SL?gaer of Industrial Industriesyand of Industrial Standards Authority of Thailand
Economics o Works Niies Promotion TREiE (IEAT)
= Suggest = Add value = Administrate the = Develop mining = Set regulations  ® Deyelop = Establish and develop
industrial and increase industrial business industries and to protect and national o industrial estates
development the regulation and metallurgical support Stanqardlzatlon = Provide public utilities
policy productivity of  hazardous industries various - PTOVId? . services and
cane and substances industries accreditation infrastructure
sugar product services

Remark: In the past, BOI operates under the Ministry of Industry.
Currently, BOI is under ministry of finance, so the MOI are less
powerful for pushing industry 4.0 than the past.

Source: The ministry of industry organization structure,
Department or institute’s website
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Organization Chart of Ministry of Tourism & Sports

Ministry of Tourism & Sports

(MOTS) .
Office of the
Office of the ———  Permanent
Minister - Secretary
Tourism Sports
Department of i Support missions of the minister and coordinate i Department of i Make an action plan to develop quality and
Tourism ! policies between ministries ! Physical Education ! standards in physical education and sports
X . ©mTmmm T ST honmoTTmm T T ) I T T
Tourism Authority ! Promote tourism industry and the occupation of ! Sports Authority of ! Promote and support sports development and
of Thailand | Thai people in the tourism industry ! Thailand ! athlete development
) ) T T T T T T TS ) ) Imo T m T m oo m T oo m T
Tourist Police 1 Development in tourism services, tourist ! Institute of Physical ! Provide education that encourages and
Bureau | attractions and overall tourism business i Education ! develops students with exceptional athletic
"""""""""""""""""""" ! abilities.
A 9 ¢ ] N =
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Organization Chart of Ministry of Transport

@

Ministry of Transport (MOT)

Office of the Permanent Secretary
Office of the Minister
Office of Transport and Traffic Policy and Planning

Road Transport
Group

Department of Highways
Department of Land Transport

Department of Rural State
Roads

The Bangkok Mass Transit
Authority

The Expressway Authority of
Thailand

The Transport Company
Limited

ni | 75

Rail Transport
Group

Department of Rail Transport
The State Railway of Thailand

Mass Rapid Transit Authority
of Thailand

State Railway of Thailand
(SRT) Electrified Train
Company Limited

Oversea Transport Air Transport
Group Group
The Harbor Department Civil Aviation Department of
Authority of Thailand Airports

The Port Authority of Thailand

Airports of Thailand Civil Aviation
Public Company Training Center
Limited
Thai Smile Airways
Aeronautical Radio of
Thailand Company Suvarnabhumi
Limited Airport Hotel
Company Limited
Thai Airways
International Public AMADEUS Southeast
Company Limited Asia
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Organization Chart of Ministry of Commerce
Ministry of Commerce (MOC)
Office of the Internal Trade Foreign Trade Public State
— Minister Cluster Cluster Organization Enterprise
Office of the | Department of Department of The Support Public

Permanent
Secretary

Internal Trade

Foreign Trade

Arts and Crafts
International

Centre
- doversea o e
- 76 Provincial d o
Property Negotiation iz Cems e
Jewelry
Institute
Trade Policy | Department of Department of
and Strategy Business International International
Office Development Trade L—  Institute for
Promotion Trade
Development
= 9 4 a ¢
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FUNDING e
@§B dget B Fund for 2]
udget Bureau, d ti tor* - .
The Prigme Minister's ~Lcucation secior, Ministry of Education (MOE)
Office Public Organization established
Central under Ministry of Education
[ | | | |
Office of the Permanent Office of Education Office of Basic Office of Private Office of the Vocational
Secretary Council Education Commission Education Council Education Commission

Regional Education Office (18 Region)
Support and monitor provincial development in terms
of academic work and R&D Private School
Region (3,937 School)
Provincial Education Offices of 77 province
Responsible for indicating strategies and approaches
to manage education at all levels in the provinces.

Vocational School
(429 Schools)

Province

Primary Education Office Area Secondary Education Service
(188 District) Area Office (42 District)
District Promote, support, and evaluate the Promote, support, and evaluate the
quality of education in each district quality of education in each district
Primary School Secondary School
(2,358 Schools) (27,414 Schools)
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Organization Chart of Ministry of Higher Education,
Science, Research and Innovation

Office of the Minister

Office of the Permanent Secretary

Department of Science
Service

= Providing scientific
services by supervising,
promoting, and
developing science and
technology as well as
being the country's
central scientific and
technological laboratory

National Research
Council of Thailand

Funding for research
and innovation, creating
scientific databases and
indices of the country
Establish standards for
research and research
ethics

Promote and support
the development of
research and innovation
personnel

Office of Atoms for
Peace

Recommend policies,

guidelines and strategic

plans for peaceful
nuclear energy
Supervise the safety of
users, people and the
environment
Supervise nuclear and
radiation safety

|

Government
institutions of higher
education
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Budget Bureau, The

. A
Fund for medical sector* /%,

Organization chart of Ministry of Public Health

s

National Health

Prime Minister's Office

Public
Hospitals

Ministry of Public Health (MOPH)

Office of the Permanent Secretary

Affiliates with the MOPH to invoke engagement and participation of all

in the development of health public policy.

Security Office

Private
Hospitals

General
Hospitals

Specialized

Hospitals

Private Clinic

University
Hospitals
Specialized — Department of Medical Services

PrOVinCe HOSpitaIS Sets and maintains medical standards for affiliated organizations.

Central Hospitals |

(Tertiary Care) X
. Department of Health Service Support
General Hospitals Promotes and supports the protection of public health and security.
(Secondary Care) |
1 T
Community Department of Department of
District Hospitals R Health Disease Control
(Primary Care) Promotes and controls disease Detecting and responding to new
and environmental health work. TR R (NGHE
Health Centers |
- (Primary Care)
5”‘? Sub-district Local

district Community health fund Governments

Medical Center <

(Primary Care)

o0

s

@HUAn

National Institute for Emergency

Medicine

= Support emergency medical
service and develop a national
emergency medical plan

National Health Security Office

= Provide universal health
coverage for Thai people (Gold
card).

Food and Drug Administration
= Control the manufacturing of

drugs and medical devices in Thai
market.

— Regulate and support budget
—— Only regulate

— Only budget support

JUT 4-10: UHWAIDIANT NIENTIEATTUEY

Social Security Office (Governed

and funded by Ministry of Labour)

= Provide health security for all
workers from the Workmen’s
Compensation Fund

Thai Red Cross Society (Funded

by the direct governmental budget )

= Provide various medical services
to support Thai's medical industry

Government Pharmaceutical

Organization (State Enterprise under

MOPH)

= Provide pharmaceutical products
supporting MOPH
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Organization Chart of Ministry of Agriculture and Cooperatives

Ministry of Agriculture and Cooperatives

Office of the Minister

Others Production Production Resource Farmer and Cooperative Promotion
Development Group Management Group and Development Group
Office of the Permanent The Rice Department The Royal Irrigation Department of Cooperative
Secretary Department Auditing
Department of Fisheries
The National Agricultural Department of Royal Rain Department of Agricultural
and Food Products Department of Livestock and Agricultural Aviation Extension
Standards Office Development
The Land Development The Cooperative
Office of Agricultural Department of Agriculture Department Promotion Department
Economics
The Queen Sirikit The Agricultural Land
Department of Sericulture Reform Office
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Organization Chart of Ministry of Interior

Ministry of Interior

Office of the Minister — | Office of the Permanent Secretary
Department of Department of The Community Department of Department of Department of State Enterprise
Disaster Provincial Development Lands Public Works Administrative
Prevention and Administration Department and Town & Affairs MEA
Mitigation = Protecting right Country
= Promote and = Promote and in land of Planning = Recommend PEA
= Analyze, survey support the work develop indivjdual person policie_s ar_\d_ act
and create a of the local community- = Public land = Operate and on maintaining MWA
public disaster administrative based economy managing by support local public order and
database. risk organizations by encouraging conducting land government internal security PWA
area topography through the the utilization of survey and organizations in = Se_t pqlicies and
and buildings development of community WELY urban, area and UEEIES o7 The Marketing
that may is the advices on the strategies as well = Issuing land right rural community Organization
cause of the local as developing document development by development at
disaster development personnel = Promoting real formulating and the national _—
plan, finance, involved in estate business supervising land level. astewater
administration community use policies Minezﬁement
development uthority
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Roles and Responsibilities Recommendations to Support 5G City
> Rollout and expand 5G network to cover whole country > Provide 5G network with high quality and coverage
> Design a business model that is suitable for each to support the development of various use cases
spectrum engineering » Collaborate with other stakeholders to promote high
» Engages with government in providing insights on the potential 5G use cases in 5G cities

v v
I I
' '
' '
i i
_ " ' '
“Tals o\ dtac i 1
1 benefits and application of 5G technology in both 1 » Encourage the use of new technological features
i i
' '
I I
' '
' '
' '

- o vt I § > . . .
T industrial and public sectors. e.g. very low latency, private network and massive 10T in

Operator . .
relation to city infrastructure development

true

]
1
)
)
)
|
'
|
Telecom |
)
|
|
1
|
)
)
)
|
|

! Establish 5G technology infrastructure » Share experience to be able to quicker development of

i [
. o 1 1
- 15G Solution: 1 ;. pevelop solutions and manufacture equipmentthat | !  5G technology )
5 ERICSSON :Techn0|ogy: E can support the use of 5G technology E E » Share knowledge and expertise about 5G use cases
N H Vo
! '

%
~
T
s
3

OKIA | Provider | and work together with other parties to extend the test of
! 1 5G technology and use cases

' '
E » Represent private sector by coordinate with government | E » Encourage private sector to apply 5G in their business
! > Give advice to the government sector on policiesand | |  such as developing a prototype 5G platform for small
Pri ! solutions to economic problems to develop each industrial | !  business

rivate i economy ! 1 » Promote knowledge and understanding of 5G
Association ! » Promote industrialization and provide a central source | ! technology
i Lo
1 ! 1
1 ! 1
1 ! 1

for industrialists.
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Example of Leading

. i Roles and Responsibilities Recommendations to Support 5G city
Universities

Chulalongkorn > Has Innovation center under supervision such as the > Collaborate with partners e.g., telecom operators, 5G

I
'
University CHULA MOOC, CU Innovation Hub ) . . !
________________ U solution technology providers and private sectors to I
'
"""""""" j 1"T"7TTo----------------------------------------o 1 stimulate the 5G based innovations and services H
Kasetsart ! | > Supervise and coordinate 5G Sandbox area ! - h h and devel ; !
University ! ! Do rough research and developmen :
"""""""" ettt ! » Groom and grow human capital to be more H
---------------------------------------------------------------- ) ) 1
H T E E » Educate, develop and research the application of E E knowledgeable and expertise on 5G technologies H
) E !} technology that can benefit other industries. i1 and applications E
_______________________________________________________________ P
________________________________________________________________ : \ » Support the development of 5G use cases in the 5G E
. [ - . . 1
Mahidol ! 1 > Apply technology to optimize some part of the | ! Cityand act as a bridge for knowledge transfer 1
University ! | education : specialize in Medicine and Dentistry . H
"""""""" T
Khonkaen ! | > Develop 5G use cases that suit with geographic |1 > Cooperate with key agencies especially government
Universit 1| strengths ! L . ) _
____________ Y _— L______E]________________________________________,' E agencies in the provinces to be an intermediary
---------------- | gmTTTssossesosoos-oooo-oo-oo-o--o---oo----------o 1 between the university and the public sector or industrial
Chiang Mai 1 » Aim to transform the university into the first 5G smart

]
University E | university in ASEAN.

technology from research to be used in various sectors

i ] E > Coordinate with other sectors to establish 5G
@ i University ' Regulatory Sandbox area
L -

i
i
I
i
i
i
i
| i
I
i sectors in the province for knowledge transfer and apply !
i
'
i
I
Songkhla Nakarin! '
i
I
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Roles and Responsibilities Recommendations to Support 5G City

|
» Apply 5G technology to improve livelihood in the city
such as environmental and housing management, social
service, public health and education

! » Get ready for the upcoming technological changesin
i

i

! . . .

! > Apply 5G technology to fix and improve infrastructure

i

'

'

'

1

order to increase the efficiency of service and city
People in the management

)
1
i
1
1
]
1
Pilot 5G City !
1
1
1
1
1
1

o,
X

» Involve in notifying and reporting potential problems
Q Area management so that the responsible authorities can investigate and
solve such problems and preventing future problems as
1 1 E » Understand the devices that need 5G technology to ! E » Provide knowledge and explain the benefits of 5G
i | 1 getthe most out of it I ! technology to family members who may not understand
..... i e E E » Provide feedback which is essential to get the problem i E modern technology such as the elderly, in order to
"..l b Public 1 1 solved ,in order to develop more quality services ¢ 1 understand and strengthen access to the maximum
| [ ! | ! benefits of 5G technology.
| B N
! o ' ]

» Participate in opinions sharing and make decisions on
solving various problems together in the collective share information on social issues together
community » Creating knowledge and understanding about the

H E > Participate in initiatives consideration decisions and
Lo
! 1
1 1
'
» Sharing information and news related to local people ! E benefits of 5G technology
Lo
! 1
1 1
! 1
! 1

People in the
Community

=
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NounTdyanualidloaunalulad 56 (5G City Certification)

= Tasensmdnd 2: mewaundeunalulad 56 Fulvufunsenszduquamiinues
Use1vu (5G Livelihood City)
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5G City Development

Thailand becomes digital hub of the region supported by
development of 5G City and to lead the digital economy with 5G technology

Promote the establishment of Set long-term development plan of
5G city criteria and support its Develop 5G city model to promote

Develop 5G city model to promote
trade and investment in private
sector’s strategic areas

5G city that in line with digital
development for national economic
and social development plan

T Develop a national criteria : q Build 5G city model that refine Develop advanced criteria to

: S fopr high qualit Erciclaitynoe Sitat overnan():le and Industrial su %rt sustainable and

i Strategy | gha Yy embrace quality of life 9 . pp .

' 5G city sector inclusive long-term 5G city plan

application in business and better living of people in the city
public sector

1
H 1 Development of the criteria of Development of pilot 5G livelihood Development of pilot 5G Development of long-term 5G city
E 1 5G network for 5G city city focusing on 4 aspects: governance and industrial city plan:

I \  certification containing required 1) Healthcare focusing on 3 aspects: = Set up 5G ecosystem alliance

' ' X . =

! o basic parameters: 2) Education 1) Production = Enhance the criteria of 5G

E Flagship ! 1) population Coverage 3) Entertainment 2) Transportation Control net\?o_rk_ {2 I;ey o€ (L;se Casef .
! Project | 2) Minimum User Experience 4) Commerce 3) Security containing advanced parameter:
! | Data Rate o 1) Reliability

! | 3) Latency _@_ @}1 2) Availability Ellé
: : = 7 3) Density @8

JUN 5-1: pmsunsiaidleanalulad 56
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WU TAILLETBY 5G (5G City) FeaneliAniios 5G (5G City) TuNUAITAIAUATDULUA

msiauiieseandu 3 sz toun 1) druvedassiiedadesnsounguituiiiie 56 uaslaseng

' (% 1% '
a o v =

Wuanunsasesiuladenmmuatuiugiuuaradefinmuatugs (Basic and Advance Parameter)
munsilUldlunsazusnisla 2) fuiiiarsyaduauauladiowmuliiduenifinsld 56 was
Jwdles 56 luswiea 3) U3n1siidanudesnistunmsdinelulad 56 Wanldiensuaussaiiu

k4 ! 1 Y A [ | = (% s = gJ’ v Y
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WUAY

@- Scope of 5G City Development

-- Network Et%y% Service
5G City Network Parameters 5 Strategic Areas Intelligent Services in 5G City
= Basic Parameters (Obligation) = Bangkok = Pilot 5G Livelihood City

» Directly related to the well-being
of the people in the city

» % Population Coverage

» Min. User Experience Data Rate = Smart Cities

> Latency = Pilot 5G Governance and
= Advanced Parameters AVZ/\ s Innovation District Industrial City

> Reliability » Relate to development of security

> Availability » Eastern Economic gnd services which requires 5G

> Densi Corridor (EEC) infrastructure construction

ty » Create opportunities to attract
SEZ = Special Economic investors and businesses which
Zones (SEZs) can boost city revenue

JUN 5-2: vaulansimuilewnalulad 5G
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Chiang Rai H . Bangkok i
P Lampang H E
CRiEng Mai A Khai E . ::)::zfog tsheziinlgrl;ozk province which is capital city of Thailand with total i

NS Nakhon Phanom !

Mukdahan E . Eastern Economic Corridor (EEC)

Focus on the 3 Eastern provinces, namely 1) Rayong, 2) Chonburi, and 3)

Tak, ‘ !
1 " H
Bangkok Kh ! Chachoengsao with total area of 13,266 km? !
Kanchana onieean i ’ :
'Srakeaw ! Smart City H
* i = 47 proposals of smart cities in 30 provinces comprise of 42 smart E
i

Trad EEC cities promotion zone and 5 smart cities namely, Maemo, Samyan, Phuket,
ra KhonKean, and Wangchan Valley !

- i Innovation District ;
Phﬁiel i = 13innovation districts comprise of 6 districts in Bangkok, 4 districts i

in EEC, and 3 districts in Phuket, Khonkaen, and Chiang Mai
1

Song Kla*

Special Economic Zones (SEZ)
10 special economic zones with 10 Provinces

’ Narathiwat |
(97 Sub-districts in 24 districts) total area of 6,220.05 km? 1
'
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Home) U3N15A1UANTULAY (5G Entertainment) USN1591Ua15158048% (5G Healthcare)
MAZUIAIMULNBATATIY (5G Agriculture)

" n19%WAIN 5G Governance and Industrial City :q'ﬂLﬁfumiﬂ'@umﬂ%msﬁLﬁ'm%’aﬂﬁ’w%mi
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5G City Development and Scope: Services

5G City Development Theme Demanded 5G Services

) )
1 1 1
9 5G Livelihood City : & 5G Education 5G Entertainment | i List of Demanded 5G Se"V'C?S 1
i | 1 = The service shown in
Key interesting point : E + : E table are given as a i
. : i 1
lchrﬁ]ctly{;lated lojtheiwellbeinglofithelpeople : E 5G Commerce ‘%# 5G Healthcare o shopping list for cities !
in the ci 1
i

to use as a guideline.

H /ﬁ\ 5G Home @ 5G Agriculture

| _
H . 'W ! = However, each city e m

5G Governance and Industrial City E 5G Production EG Ttralnsportauon E E can choose its ? c", E
[ ontrol A

. . . ! o own use cases/ i

Key interesting point : H H ——_ H

1 1 3 1

1 1

H services that match ne
@ 5G Security E i with demand in their = %
I

I
area. !
1

é =
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relate to development of security and services
which requires 5G infrastructure construction

%% 5G Tourism 5G Traveling
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Population Coverage

Basic Parameters (Obligation)
$¥

Minimum User
Experience Data Rate

Timeframe and goals will be associated with 5G Action Plan

i Timeframe

H

1

E o Short-Term Mid-Term

i Criteria 2022 2023 - 2024
1

i 70% 80%

H &%9] Population Population
| Coverage Coverage

1

H G, = DL: At least = DL: At least
' &) 100 Mbps 150 Mbps

>

A
a
o
3
7]

= UL : At least
10 Mbps

= UL : At least
15 Mbps

Latency

Long-Term
2025 - 2027 |
I

90%
Population '
Coverage H

|

= DL:At least !
200 Mbps '
i

= UL : At least
20 Mbps

I
| Technical requirement and Incentive measures will be associated with
5G Action Plan and 5G Promotion Plan, respectively.

Density

5G Connected
Ambulance

5G Remote
Controlled Crane

! 5G VR Unseen
! Thailand

Advanced
Network

Availability

99.99%

99%

99.9%

Advanced Parameters (Incentive)

Reliability

H
|

99.999%

99.9999%

99.9%

100 !
/km2 i
:

<10,000
Jkm? '
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fiavun (Population Coverage) 2) fusdnsmssudstoyaiiglduinmslasuasdneiais
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Flagship Project 1:
2022 > <

The Development of Criteria for 5G Network for 5G City Certification

2023 - 2024 >

Short-term

S5G

City
B

“Bangkok and EEC become
the best 5G City in ASEAN”

(8’8]9] 70% Population Coverage in:
= Bangkok

= EEC

Mid-term

£4 v
"By
“Smart Cities and Innovation
Districts supported by 5G City”
£ )
“»

ﬂ%% 80% Population Coverage in:
= Bangkok

= EEC
= 12 Provinces from 4 Regions

2025-2027 ———>

Long-term

5G

City

“Thailand become leader in 5G
City development in the ASEAN”

90% Population Coverage in:

Bangkok
= EEC
= SEZ
= 36 Provinces from 4 Regions

JUN 5-6: vouwmnasgIulaswngveailounalulad 56 mulasinisuany 1
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Flagship Project 1 : The Development of Criteria for 5G Network for 5G City Certification

R Project Objection ---------- | Project Details

. i = The criteria for 5G city certification contains 3 basic network parameters as following:
= To promote high quality 5G network

deployment which is the foundation of 5G

'
i

| city develooments :@: Short-term Mid-term Long-term
H Y P : UE (2022) (2023-2024) (2025-2027)
'

'

'

'

= To set a national standard of high quality
5G network for the development of 5G city.

i
I = DL:>100Mbps' | =

I Related Organization --------- ! DL:>150 Mbps 1 = DL: > 200 Mbps

! ! I'= UL:> 10 Mbps UL:>15Mbps |1 * UL:>20 Mbps
' '
| Government ;'B'NDE ? H coIIIIIIIIIIIIz JIIIIZIIIIIIT I::::::::::::::::,
E Agency: = E i E :
! _ » ! <50 ms i <30ms <20ms H
1 Telecom Als 7y dac true H " !
i Operators: [ ————— o IR L S i
I e o '
i 5G Solution &l@ HuAwer i = The development of criteria of 5G network for 5G city certification consists of 2 parts:
+ Technology & ERICSSON ! S - .

. - Criteria for 5G City Network
! Providers: NOKIA : e y
'
'
'

@ > 5G City Certification
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Flagship Project 1 : The Development of Criteria of 5G Network for 5G City Certification

-, — Project Operation
:ﬂ‘ 5G City Certification

= 5G City Certification recognizes the city and telcos that deploys qualified 5G network which Cooperate with NBTC to proceed in the
measured by using the criteria for 5G city’s network development and announcement of criteria of
= ONDE should collaborates with other related organizations which are NBTC, Telcos, and 5G network for 5G city certification
local administrative organization who responsible for city development to give out the 5G City
Certification. Collaborate with telcos and local administrative
organizations in potential strategic areas to put
NBTC Telcos ONDE Local Admini;trative forward high-efficient 5G city network deployment
Organization
SG Evaluate the 5G network performance to
a— City endorse 5G city certification to the city that
fane. meet announced criteria.
v n Monitoring and evaluation the approved 5G
o City Certification.
'c@ 5G City Certification
For

Cities and Telcos

JUN 5-8: lasanswani 1: msiaunnsgilassieveadisanalulad 56 iien1siiansameunsidydnualiiles

walulad 5G (5G City Certification) (2)
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415500

3) frumsd Wumsihuinissaeiesaifionsvauesauazanauiglunmsinsodous
sufeheudtanisausauniinnuuassiiugeaulaliguseneunisiuii Tneth
U3n1589238% 5G LU 56 Unmanned Store i undusiuiuuuinissaaies 56 fu
N15A7

4) #ruanuduie Wumsihuinssaasesiduiiionsvaussnudeaniinisuilan
Tugmamnssusuanutuieidsdofunigaamnssuiiiinnudosnisuilaagslu
Uszinelne lnsnaiuinisdaaior 56 1uniuaamainuatslunisidensurade
{uLfia 191 5G AR/VR for Media and Entertainment titeifudiunuuuinssaaiey 56
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5G Livelihood City
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Flagship Project 2 : The Development of Pilot 5G Livelihood City

------- Project Objective .-----

= To use 5G technological

! abilities in unleashing the |
' potential of demanded i
' services

i
= To become the best pilot 5G '
city in social dimension. |

ZHOU \\ W8 2 l{dtactme-
= ONDE = Bangkok = Operatori

= 5G Solution technology provider

= Other organizations in the area

Project Operation
Identify target area to develop pilot 5G livelihood city
» Area that is expanded from smart city and innovation N

district to unleash potential of smart services

Recruit partner to participate in developing the pilot city @
Form cooperation group for pilot 5G livelihood city 885
Develop an implementation plan %J
Test run 5G smart services to get an early feedback @W

@)
Implement 5G livelihood city in the chosen area &%

Evaluate the results of the actual implementation to be |a
develop into more efficiency plan in the future H )

Focus on 4 use cases in 4 aspects;

Healthcare Education

Entertainment Commerce

JUN 5-9: lasanswanyt 2: msiaudesmalulad 56 fuluuaiUNTENTEAUAMNANTInYRIUTEAIU (1)
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Potential Pilot Area :
Bangkok

Kasetsart university . . .
. King Mongkut's Institute of

\ Technology Ladkrabang Commerce Healthcare
+¥; Ramathibodi Hospital '\ / 5G
N N ) L Unmanned
Store

5G Tele-
consultation

\ \
\, \
W consiam N
Iconsiam \
\

\ \

Nong Chok
I " \ \
%%+ Siriraj hospital "\ \
\
\\ \
N

Thawi
Wattana

B
\ b Bangkok Planetarium

'ﬁ!'f'chulalongkom hospital ) )
5] Chulalongkorn university Education Entertainment

@ Siam Paragon, Samyan Mitrtown 5G Virtual VRJ/AR for media
% Faamai digital arts hub Classroom and entertainment
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Flagship Project 3 : The Development of Pilot 5G Governance and Industrial City

FEEREEE Project Objective ------. ——— Project Operation — —— -

1 = To develop the area to be a hub i ) . ! '
! for transportation and industry Identify target area to develop pilot 5G governance and RA ! Focus on 4 use cases in 3 aspects; !

that drive a sustainable I industrial city N | !
! economy growth ' » Area that is expanded from important economic zone.

= To become the best pilot 5G '

O D€ nest : Recruit partner to participate in developing the pilot city @
! city in economic dimension.

Production

and industrial city

................................

Develop an implementation plan Transportation |

5= (i B

Form cooperation group for pilot 5G governance

E aﬂu i Control E

w2 % 1 Test run 5G smart services to get an early feedback H

i 1 i 1
. . T !

i = ONDE EEC Municipality i Implement 5G governance and industrial city in the ﬁ\ i

!« Operators ! chosen area 1D ! Security '

'

¢
Q

= 5G Solution technology provider ; }
9y P Evaluate the results of the actual implementation to be  |o i

develop into more efficiency plan in the future

H

I
= Other organizations in the area i
I

.m
(&)
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Potential Pilot Area :
Eastern Economic Corridor (EEC)

r“*{”l Gateway city -
industrial estate Production
ot BOSCH * 5G Autonomous Vehicle

_~ smart5G
factory

% 5G Robotics in
Production

Banpho port

B CHACHOENGSAO k
Laem Chabang ——
Industrial Estate ———

o
Amata city
industrial estate

= _ @@ Map Ta Phut
Laem Chabang Port. Industrial Port
4
\T‘Q Parlayfa - | RAYONG - — Eastern seaboard
smart city > e e Industrial estate
wiows :
e ;
& satiahip %, Wangehan ey Security Trasrésgorta:tl;)n
Commercial Port X U-Tapao T smart city 5G Patrol Robotics Contrger:(:aie
Airport 5G Safety Surveillance
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1) Asdananguiusiing 56 Ecosystem Alliance dudunisdndsnguanusamiiofivay
ndnsunsaeaunalulad 56 daseiunlovieniasgluaudsseduufoaly
meansusng 4 Tngaundnues 56 Ecosystem Alliance asidugfifduieidomiomn
Tusguuiing 56 sy nirsnunesglunnniadiu mieanuainensu 1wy §
Tiusnisivseuwiay gliusnislegiumalulad 56 uavaunauenawing o Wusu

2) mstuuandninusilasstnedugedmsuiiioanalulad 56 dewsznavludrenis
fnunifadennanaiaduga (Advanced Parameter) % uag fuusazu3nisiivnluld
(Use Cases) #30U3n1389a36e (Smart Services) #ine 4 ldun Yadedusedunsdense
fifhadusnm (Reliability) paruaunsalunsidilédanuls (Availability) wazarumuIuiiy
99301549 8us0 (Density) Fetadomaniidunnudesnsiiuivvedasidie 56 lay
shogrstafomanaiadugaitnluldluuinissaadey Il

v
[ ° o

A15749 5-2 : fregstademamaiatuasdunsuusnisninluly (Use Cases)

Y

Use Case Reliability Availability Density
5G Teleconsultation 99% 99.99% -
5G Virtual Classroom 99% 99.9% <10,000/km’
5G Remote Control Crane 99.99% 99.9999% <172/km”
5G Autonomous Vehicle 99.99% 99.9999% -

[V
v a o

9l nswae3eY1BdIufIlawIzasdns (5G Private Network) Aardudnwiisuuanng
fidrsndnduntsimunlassdnelfldmundninasilassdismanadiadugs (Advance Network
Parameter) §sduagfuusazuinisiinluld (Use Cases) 109971 56 Private Network vinlsf
iwsevnewalulad 56 dszdunsidensiefifiaiosnings (Ultra-Reliability) snnnindesay 99.99 uaz
fiUszAn5n1nga (High Performance) sludumssudsdoyavesrlduinisludau Uplink/Upload
fiannumiaa (Latency) lunastdanus a'qmalv’fﬁmmi?famil,l,az%’uﬁqsﬁ’aaﬂamuL‘%ﬂ@l%ﬂﬁaa’w
52057 uBnNaNi 56 Private Network Ssvililassinefinnutaonse (Security) fudeyassdnsld
ogailUszansam ewneidulasseifimnduduinazasnadesiuulouionisussiuam
Uaansresgunsallaseie (NESAS) fitmuanudesniad ssiudiuanuuaonfouasuuinig

nsUszilusuaudasnie® vilianunsadesiunisideusalaiayigannieusning e1uynin

% Network Equipment Security Assurance Scheme (NESAS), GSMA
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The Enhancement of Advanced 5G
Capabilities by Private Network

5G Private Network and 5G City

= Private networks is one of the solution that unleash the potential of
5G since it ensure efficient implementation of use cases that require
high network performance levels.

= 5G Private networks a 5G network that is built specifically for an
individual user/platform to create a network with dedicated bandwidth
and infrastructure that meets user’s specific connectivity needs.

Ultra = Up t099.99%
Reliability Reliability

5G Private

Network
High Capabilities

Security
Performance
J

4

= Uplink Capacity
= Low Latency
= Positioning

= Best Mobility

= Full end-to-end Security
= Comply with NESAS
Standard

Public
Network

5G Private Network will Ensure Implementation of : %

5G Private Network

Advanced Network Requirement for 5G City

JUN 5-13: 1ATeY18dILRIaNIzesAns (5G Private Network)

LUINIINISANTULATINIG

v
(% o U I

B NS WNRILILAEUSENANA NN U UR9LASITEMI AN AT AT UaId S ULl oA lulad 5G

Y

o v

PaeansinlUTgluwsazusnnsoanses

* Dtac 5G Private Network nayuatandongnamnssulilinnauiulangaladn, The Standard (2021)
%0 O-RAN an also-ran to Huawei 5G, Asia Times (2021)
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Flagship Project 4 : The Development of Long-Term 5G City Plan

------ Project Objective -----» ———————— Project Details ——————— \-------- Project Operation ---------

. . Along-term 5G City plan consists of 2 parts:
= To achieve the sustainable o .
development of 5g city with 1 The development of advanced criteria for 5G city

! 1

! 1

! 1

! 1

I

i E Develop and announce advance
i high-quality performance ! containing the technical requirements of 5G network for key
: :

! 1

H '

! 1

! 1

! 1

! 1

'

'

'

i

'

. Il technical network requirement criteria
5G use cases as following: E of 5G city based on use cases.

I

'

'

'

'

'

'

'

'

through the cooperation of
public and private sectors in
e e | = . Establish the 5G ecosystem alliance
ittt 5G . ! ! by cooperating with both governance
'

Teleconsultation sectors and private sectors.

--- Related Organization ----

5G Virtual
Classroom i i
: * Collaborate with telcos and developing
ONDE = 5G Remoted 3

5G cities to put forward development
of 5G city network to meet advanced
criteria.

- Control Crane
depa /Yj/w\ 5G Autonomous

Vehicle

<Als ~{ dtac true

2 The establishment of 5G Ecosystem
Alliance from the existance 5G working
group from each 5G city and other related
parties.

u3in TnsauunAuIKING i (UnTau)
Nt Teecan Kb Cmpary imbed T~ EAT

5G Ecosystem Alliance will help
driving 5G city development of

W2 Huawer  NOKIA  Z emesson Thailand in long term.
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= syuzdu (w.A. 2565)
yawaundeunalulad 56 luflonasugiandnvesUssna ilelvivsemalneiidle
wielulad 56 Mdusunuuiasfnaslungulssimaondou

" Jzyznany (W.A. 2566 - W.A. 2567)
YITWUIAIIUATOUAGUUAEAMNINYBILATIVIY 5G lulllouasygnadnveslseina
wiariudnennlunmslivinisilivsslevianmelulad 56 warituaiadeanalulad
5G Tuusazginavesdseinelng

" Jzyzend (W.A. 2568 - W.A. 2570)
saasszmalneglidifiounalulad 56 aseunquinUszna wazaonadesiu ULy
nsauiles InsedeninunseunquuazamnInd Aveslaseiy 56 iileduiad ou

\isugRauazdennldogiafuyszdnsnm

[
a

TAgTLUINIINITARUITUYDILUIRILIETATINTAIY

Roadmap for Flagship Projects

ng «— 2022 —» «—— 2023-2024 > < 2025-2027 ——»

Flagship Projects
1

The Development of

The Development of = The Implementation of 5G Network Criteria for 5G City
5G City Network Criteria = 5G City Certification

2 jmmmmmmm PP T jmmmmmmmm e mmmee e )
I Planning and ' . i
The Development of ! Collaboration Building 1! JN€!mplementation of
A L . ' p R 1+ Smart Services for Pilot |
Pilot 5G Livelihood City 1 for Pilot 5G Livelihood |, el : H

0 . 0 5G Livelihood City
L. ity Revelopment___ 1y T T T T TI !

1+ The Implementation of
| Smart Services for Pilot
| 5G Governance and
I
L

:
:
Criteria of 5G Network 0
for 5G City Certification i

aa@

' : -
The Development of :Plannl_ng_ and Col_laboratlon
Pilot 5G Governance 1+ Building for Pilot 5G
W | Governance & Industrial
and Industrial City ! ___City Development

The Development of b o o o oD m o m e o m o mmm mm e e e o o e o e e e e e e o e mm e o m e o '

Long-term 5G City Plan \  The Development of ! E The Implementation of 0
1 Advance 5G City criteria " Advance Network criteria for 5G City 0

JUN 5-15: agduumamsiauiiisanalulad 56
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TASINISUANNA 1 : NITWAIUINAUINLATIY18v Bl a0 nAlulad 5G LW aN1SNAITUINBUAS)

deydnualilioanalulad 5G (56 City Certification)

" szgzdu (U w.A. 2565)

Avuandninaeilasetie 56 Tlilasewne 56 Aseunquegetesiasas 70 ¥8UsevINg

(%
Y

sanualufiufidarianganmamuns wagiiuil EEC Tnefianudesnsfiugiuvedasadie 56
aaﬁmmﬁa Downlink = 100 Mbps k& A211453 Uplink = 10 Mbps WagAIAILnias
n31 50 ms

" szyznane (U w.A. 2566 - w.A. 2567)

Muuavdninueilasidie 56 IWaseunauiesas 80 vosUszensludl uil Tauta
n3aMIIMIUAT AUl EEC uasiiufiiesdanios 12 Smialu 4 plinialaefiaudoinis
ﬁugmmmimwﬁa 5G aq'ﬁ'mwm%a Downlink > 150 Mbps ag ANL52 Uplink > 15
Mbps kaZAIAINLUNLIEINT 30 ms

" svyzed (U w.A. 2568 - W.A. 2570)
muuavdninueilassde 56 1Waseuaauiesas 90 vesUszansludl ufi Favta
nsamLTIUAS MUl EEC fufl SEZ uasiufiiflesdandes 36 damialu 4 glinalasdaanm
Fasnsiugruvedlasstig 56 9¢#1A113157 Downlink > 200 Mbps wazA211L32 Uplink >

20 Mbps WaZAIAMNRUIEINTG 20 ms

Tasan1suani 2 : prsiaundiaanalulad 5G AULUUATUNITENITZAUAMATNTINVIIUTTY1BY
(5G Livelihood City)

" szevdu @ w.A. 2565)
v & a e ¥ U aa
MR UNITHRLIEamAlLlaE 56 AULUUATUNITENTEAUANNINTINTDIUTEVIHY (5G
Livelihood City)
" szyznany (U WA 2566 - W.A. 2567)
dnunsiaudewnUssgndldlinAndudssdusuudiunisonszauaunindinves

Usganvu (5G Livelihood City)

Tasan1suand 3 : naswaundiaamalulad 56 AuLuUAIUN1TUNATILAZEAE19NTTY (5G

Governance and Industrial City)

" szevdu @ w.A. 2565)
MaHUM IR unAlulag 56 Aukuuiun1TUNATeILALRRaINTTY (5G Governance

and Industrial City)
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" szyznans (U w.A. 2566 - w.A. 2567)
wnunmsiauiswndszgndldbiiadulessusuudiunisunasesiazanainnssu(sc

Governance and Industrial City)
TA59N15WaNTH 4 : MImuuaLkUszavaadisawalulad 5G (Long-Term 5G City Plan)

" syaznang (U w.A. 2566 - W.A. 2567)

[%
Y 1

aranguitusfinsfitrendndunisiwuniieanalulad 56 (56 Ecosystem Alliance) uaz
vuandninuilasstieduganuneandenlute 5.3.4 uashluufuldsuusmsidluiui

" szyzen (U w.A. 2568 - W.A. 2570)
veonguamsilentisadndunsimuniiounalulad 56 (56 Ecosystem Alliance) uaz

wdninaeilassiemanaiatugwnuneazideatute 5.3.4 lWuuldiuusnsndluiug
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5G polUlusuian

[
[

mMuuavaulInrasdatnlunsusafiunanseny nsimuniadTaasusyiiuain
NANSENUTEBUAMT Intufioaifareirsugiauasdny senunlusdiandnluns
Usziliulneuusoanilu audiay 1w anudasnads aunim enwasainauiglunisey
91/ m3UnAses anm@nmnudueg uazdunaden Wudu uassuasugie Wy ns
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LAUDINANTZNUNTALAUM LA NWAILIAISLUINIAIUTATINTIALATINITNTS

02 Determine scope of key 03 Analyze data and assess
indicators and gather data social and economic impact

= Set objective = The significance of the effect being = Analyze collected data to assess social and

@

caused is used to identify scope of key economic impact that 5G City have on

To assess the impact on social indicators for social and economic impact. different flagship projects which are;
and economic that 5G City will
have to each area

= Scope of key indicators are as listed below;
The Development of Standard of 5G

(+) Network for 5G City Certification
Social Impact

= |dentify assessment scope

Q
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affected stakeholders

2 SEEy galicall l:") The Development of Pilot 5G
Focus on targeted areas for = Convenient = Governance mm Livelihood City
5G city development and * Living Condition = Environment

‘ I The Development of Pilot 5G

Economic Impact Governance and Industrial City
* Employment = Efficiency
= Cost Saving = Investment The Development of Long-Term 5G
City Plan

= Business Opportunities
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a X
YIVU
Social and Economic Benefits: Qualitative Impact
, , i , .
Social Benefits 588. Economic Benefits E@g'
= Increase availability and access to healthcare = Enhance business competitiveness to create
= Improve overall health with lower healthcare cost new business opportunities.
= Increase access to education which lead to reduced Lly
@ educational disparities @ = Boost investment which will drive the economic
rowth.

= Enhance quality of education and learning experience W 9

= Improve public safety for citizen through
enhancement in communication and quality of
surveillance systems

= Raise employment rates which lead to better income
distribution in the community.

= Promote green and sustainable city through the = Cost-efficient production by integrating 5G
improvement in city and industrial management technology solution into operation process.
= Reduce pollution and carbon emissions Q\_b?'
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Social and Economic Benefits: Quantitative Impact

“Thailand become Digital Hub of the E Accessibility in Education

Region Supported by i

Development of 5G City” E At least 5.4 Mn. E

1 students Mn., 47% !

i 5.4 Mn. ’ ;

GDP Contribution From ! of total students, 1

5G City Development Plan (2027) ! Students will be able to reach
: 5G smart education, |
; by 2027. :

GDP Boost: 244,021 mTHB ;

D % GDP 1.1% of i Accessibility in Healthcare
Contribution: ~ Total GDP E
i At least 31.3 Mn.

people, 47% of total
= Development of 5G city will raise Thailand’s Competitiveness 1 31.3 Mn. population, will be

and lead to improved performance in the world ranking E People able to reach 5G
as following: & | smart healthcare, 1
: by 2027. I

» Global Innovation Index (Gll)
» IMD World Digital Competitiveness Ranking .Ij:tl
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wiarsemIranifinuseidouazmuduiuslunssuiunsnantu anALARLEAY
nauazannszuTesinuiiFessiunsnaen 24 Falus uenandnisthgsdnusin
53UU ARAR figelanunsaasununimaeaniossnsliosaiussansam dawalsiduny
nsteutigsanasiiliiaiesdnsanmsaldnulduubdu msthuimssenseaduniaun
funsnanazviliiAnanuduaunsamuuagyiliusemalnefdnenmannnofiay
annsaudedilusssuginaiiefugiumsndnduiillngignvesendevlusuian
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Jaymvesgnamnssuladaindlaniunisiimalulagundssendldluuinisdaaiey
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nsdunealulad 56 Wnduaiunissnwiaudasadeliunlszynvunas
LY ' d' o 1% 1% Y Y 1w ' d' a < [ saa P =
tnviesiewhliaunsaasienuiulalividnvesieuasiinldunnanvalifivesilosds
ATNDINTENTEAUAMAINTIN KIUN1TLAUINS 56 Patrol Robotics MuguAaInnszLIuLine
dhszTungdunsie annisiine1wyinsst Wawgnisidudesasnmndunsie wiuay
s | Y o - ¢ o - 1
Undedfonazaruiulavesinvesiiginarusev1vu fegadnvieauiiensyilneway
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winanlunmsasadansesdesiu nuinramsatisdnatuenudosuliuintinmnuuay

Auslantannsnisnistesiunsunsszuinlugsng
NANTSNULTIUTU

nsimuoanalulad 5G AukuuAIuN1TUNATIMATENaIMNTIY (5G Governance and

Industrial City) #1un1sliusnsseaseslunisdundrefindaauaiunsaludiusie q ldun

FIUMANMNTTUNITRAR N1TANUIANNTSILES LazduAuUaendy Feid oW ludiuil

gnsmandfiiaudAysuiasugiavesing 1wy ﬁuﬁ'ﬁﬂmqmammiﬂuLwﬁwmmwgﬁa
Ao o
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6.1.4 TAsINISHANT 4: NISANUALKNUSZEZE1VRINITHAILLLDUNALULAE 5G (Long-Term 5G
City Plan)

nsesHUiRLEasnalulad 56 Tussezenegwiaiios HuAUTINLBYRINGUNUSEAT

(5G Ecosystem Alliance) Fadu 7 fidrwAsatesduszuuinanianalulad 56 Mnniguas
AAnwy AN skanAuLaratvayunsiauilasieUssansamdugs dwalmfnnisimun
AoganuINsaaserae 4 Weaunsaldaiuldegnalivssdvaningsan enaulandiunistuindou
a 9 ° | o v & N % o Naa o
imsugiauazdiny dilugnmsiaunlivsswalnenateiludssmaniianuiivdmanalulagadva
9g1988u Feaonadosiuilmuneniswauiidedululssnelng (SDGs) lun1siauinun s
wu asduey n1sfiny) aunmueslszyvu wasdauinden IudRIuNIsaLaSIATYENY 39

neliiAanansenuluanmun i udnuiasiasegia lneliseazden feil

NANTSNULTIANIN

HANsENULanannlusudiay

nsdnsdengustusiinssruuiiiag 56 (56 Ecosystem Alliance) agifudaudndnlunissude
ﬁuﬂ’wmLLazﬁ’mum‘[mqﬂwsﬂguqqLﬁaLﬁmé’fﬂamwu‘%msé’ﬂa‘%sﬂﬁﬁﬂizﬁw%mwmﬂﬁu Tawenilsda
Hadumanafiaiiddey Mun nsifeudedifiadesnin (Reliability) Aruanunsalunisidnldaule
(Availability) wazaunuktiuwesnsideude (Density) Selladamaniiunudosnsmalassde
fidsmalnemseroUszansnnvosuinmssandezlususing q fedmansznulaundedn vieludu

A151EY FNUNSANYY ATUNNTVIBATET UazAUERAMINTTY Ineiisneazidenmall

" A1sinnInguiusiingszuuiiiag 5G (5G Ecosystem Alliance) H3nUseasnLitoTIus g

'
a1 =

fidnunertedlussuuinamanalulad 56 Mnesguazniaenau Fadudnddglunis
Sauimwkazndndun1stmalulad 56 Wusvyndldegudugusssu weduindou
winnssuAdviavedlnelussereniegiwailios lunsseaumuAnuaniuasueianuiive
[ a [ a = £ 1 L3 < &

WankagiAuauszuudnanmanalulad 56 lasgreauysalvuu Ineduaudsinlunis

ANLIUN1T9819ATUINNENNATUNTT LT ImATUlag s uviualusi1g 9 1w Cloud, Al wag loT
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mMadeusefifiiadosnin (Reliability) 2) anuasnsalunisildauls (Availability) uaz 3)
AURUILLUUYINISEause (Density) Fetladomantduaudesnisifiuduvediasie
5G AihlUldluuinsdaaTogsuing 4 Wy fumsisuariiinisliuinisdeniosinsioy
N353 (5G Teleconsultation) lunsnsraifiadouassnuilsariiunisdeasseninagiiefu
wngszeylng duaiunisdidauinsmanisunmglufiufisstuns srunsAnwiifingg
Uszgnsinisiseunisasulugvuuuiaionass (5G Virtual Classroom) 4 anauland iy
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il uiiiussansnin iodudaniseadenmmodll vilildussaunisaiiseuayn
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weluladanuszgndldluuinisorunvuesnlusi@ (56 Autonomous Vehicle) Fao1d8n1s
muAukardInTsa AGY luszeglng ilewndeudedudludsansine qldegrasuiu il
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7.1 flegrdiaunalulag 5G Tusieussne

aeluaul we. 2563 dnsussinansineiiileminisldaumelulad 56 eguteyly
UedINveuileseil 558 ies esuiansyylagussinaaundnluununisaiidunumalulag 56 ves
annmglsy warnsylunaununsnasedddnumealulad 56 Miglsuiesdu 4.0 lnesiuvailenh

seamalulad 5G wazllesniiinsldnumalulad 56 wailudagdu

M1seAuaIansilegllasidAyluannmglsuidfanssuifeitesiumalulad 56
Tnesmdadiondlasinisnaaedddanumalulad 56 19301AEATUNEBLATINITUITOIR 9 1ATINTT
wialulad 56 szavAgeTiuiensldanuunanesy lasesnisiuineassimuinalulad 56 (56

Test Corridors) uaglasenisiasaasanugudmsusasiumalulad 5G (Infrastructure PPP)

A1579 7-1 : fregrdiaanalulad 56 Tusnalseine

Usene ‘ nanssunngadasiumalulag 5G \WasndAey LB
DALY  Tasanisneasdidnumalulad 5G 989 | Innsbruck, Graz, dnuituszanas 1,000
AALDNYULALIATINITUNTBY Linz, Vienna, W azUsranadn

" Jasanisiiudineassimumelulad 5G| Worgl, Wortersee | 031 100 Wilpsfiniau
= asldeunelulad 56 wadlutagiu Tiusnmsimalulad 5G
WWenndlve Fapsaunay

40% YDITIUIU

Usznsiavan
\walBey = Tassnsveassldaumalulad 56 989 | Antwerpen, mAUIaUsTUIN 60
AALDNYULALIATINISUNTBY Brussels, Ghent, wadindeulrusnis
" Tassnsfiuiinnaesianmelulad 56 | Leuven walulad 5G 139
= psldnunelulad 56 wadlutagiu Wge
Jaunisy " Jasansveassldaumalulad 56 ves | - 27 wananaileswes
MABNTULALIATINITUITDY Weemas U Sofia
" Tassnsfiuiinnaesianmalulad 56
" asldnunelulad 56 wddlutagiu
1AsLelTY " Jassnsneassldaumalulad 56 ves | - 24 duvpuilng TIUD9
AALDNYURALIATINITUNTDY Zagreb, Rijeka, Spilt,
= psldnunelulad 56 wadlutagiu Osijek, Samobor wa

Sveta Nedelja

lyUsa = lpseanslassadeiugudmiusessy Limassol -

walulad 5G (Infrastructure PPP)
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fanssuinetasnumalulag 5G
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4157155 LN lasansneaedldnumalulad 56 ves | Prague, Brmo, -
AALDNYULALIATINITHNTBY Bilina, Jesenik,
nstdaumalulad 56 walulagiu Karlovy Vary,
Plzen,
Usti Kolin, Labem
LAULNSN Tassn1sveaedldaumalulag 56 ves | Copenhagen, -
MALNTULEEIATINITUNTOY Aalborg, Odense,
Tassnsituiinaaesiaumalulad 56 | Aarhus, Helsingor
nstdaumalulad 56 walulagdu
Tassnslassaiaitugiudmusessu
wAlulad 5G (Infrastructure PPP)
walniey lAsansneadltaumalulad 56 vee | Tallinn, Tartuy, -
MABNTULALIATINITLENTY Parnu
Tassmsiiuiineassimuinelulad 56
Auaun Tassn1sveaedldanumalulag 56 ¥e9 | Espoo, Helsinki, mAUIaUsTUIn 40
MALNTULALIATINTUENTOY Muonio, Oulu, wafindeuliuinig
Tassmsiiuiineassimunnalulad 56 | Sodankyla, walulad 5G 129
nstdaumalulad 56 wanlulagiu Tampere, Turku, REGE]
Tssnslassadeiiugiudmivsessu | Ylvieska, Vantaa,
wAlulad 5G (Infrastructure PPP) Jyvaskyla,
Jarvenpaa, Kerava,
Tuusula, Kaarina,
Naantali
LRI lasansnaaedliaumnalulad 5G 9ee | Angers, Bordeaux, | Uszanad 20 dloeit
MAeNIULarlATINISUITeY Chatillon, nsouliusns
Tnssmsituiineassiaumelulad 56 | Clermont-Ferrand, | wialulad 56 1
nstdaumalulad 56 walulagu Douai, Lannion, Le | wglvd
Tnssnslassadaiugiudmiusessu | Mans, Lens, Lille,
wAlulad 5G (Infrastructure PPP) Lyon, Marseille,
Metz, Montlhery,
Montpellier,
Mulhouse, Nantes,
Paris Pau, nice,
Rennes, Toulouse
\Wasul TAssnsneadltaumnalulad 56 vee | Aachen, Berlin, Uszanas 60 ol
AALDNYULALIATINITUNIDY Bremen, Cologne, | wiaulwusnis
Tassnsiuiinaassiaumalulad 56 | Detmold,
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fanssuinetasnumalulag 5G

nsldumalulad 56 wanlulagdu
lasanisiasasieiugudmsusessu

walulad 5G (Infrastructure PPP)

U

Dusseldorf,
Hamburg,
Ingolstadt, Merzig,
Munich,

walulad 5G 139

NINvEl
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7.2 anudAyvanalngases 56 wazisntumsldaunanindlsy

v

Tumsiaungmsifuiieanalulad 56 (56 City) Aisessumaluladuazuinnssudiviuade
Geordnsuimsiamadediidnenimiy sndufesdsruumsiamsfiauysaiioy qusuioing
EDERPRTER Intelligent Operation Center (I0C) ?NLéﬁlu?ﬁﬁﬂﬁﬁyﬂumiLﬂu@uéﬂmqmurﬂuLLazU‘%mi
fansszuuing 9 aeluituilliiAeUssaninmaan Taswisualouduauouarszuudsyamsu
ygaanveaiioanalulad 56 Tunssusm naunauiazutstudeyasiis q veuiles Fagud 10C
vt fimunuuarlsraunuainsredlng aunsnfeyaindendesquainnisaifiinduly
dedlduvuidealmiineuanmaruelugjuazsyuteuaudiunansisnadi Sanalulad 56 agidn
ufindaenuansalunsidensegunsal oT Ifegaiuszansam awdumsldmaluladdeya
urnlngy (Big Data) havinalulad Ugygy1UseRuwsg (Artificial Intellisence: Al) unaunaIulviin
Usglewl 1wu mahdeyaildainndenasla CCTV snanndunisinwasdasade Tunis
Asginsadulunthovgnsinunsldimaluladandilunth Fsgud 10C azvihnsUszananaan
foyavgausiusuardsraunuiumhenuiiifisiteddognmni venmnidamsmifoya
UsinaunsldmmuzuuiosnuuuuuiFealngd unliesgianmnnsasas e amuinisuimsdiu
AUIANNSTUEATIRA BT suwdsmsiteyaluimulususiig q Wednasunsidudownalulad

5G NiUszaNSanlusunan

) Role of 5G Smart Pole in 5G City
5G Smart Pole What is 5G Smart Pole

5G smart pole will help enhance the
application of smart services in 5G city.

Smart Lighting 5G S_mart p_o_lt_e is a combination_ of
) multiple facilities and technologies

which integrates various

functions into a single pole.

. L

= Communication Service

Alarm flash
Sound

Broadcast

Q @ Importance

= 5G smart pole integrated solutions is
= 5G Antenna/ one of the main infrastructures of
Small cell 5G City.

= Public Security Management
CCTV

[ = Environmental Monitoring
LED display

= Traffic Analysis

. . . . = Smart Parking
= The various functions including

. communications, lighting system,
= Voice Intercom environmental monitoring,
= Charging Pile transportation monitoring, security

= Environmental
Sensor
= Alarm button

= Information Release

surveillance, and roadside
advertisements.

EEEEEREE

= Charging Solution
JUT 7-1: ienlldanSey 56 lunsimwidesnalulad 56

ielWSaa3ez (Smart Pole) faidunildulegtuiitsnhanliluiiounalulad 56 Tasian
Md3a58y (Smart Pole) WunuiAalun1siiewnalulad uinnssy wazAUARAS19855A LN
naurauiioad1edslnd Wanunsavihwinildegamainuane fosdusznousng 9 wu ndessasin
CCTV 53UUNSIANE 1 ULEDTInE ALY [ ouesRsIvdoUan NaILInGsy JuaniNa LED @ail

anusqliil (EV Charging Station) dwsudausealninliunemuninusliiuazyadaesdayayin
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Sumediin Wi-fi 1udu Juanlndaaiozazinsdedoyasine q lUdgudufjiinisseaie: (100) Tu
mMsmuauuardansteyaunllunisuimsuagdszanunusiuiumieaudu q Mfedes® gy
wuesnTIIEaUANMAIAGoN axinsTnA1ee o 1w Avjuazesuazaiulueinia Aty
uas eunaemA iudy doyameardasgnadlugsgrudona 1luniswennsalornia Weluwliud
WLAASoRA Feud 10C agvihnisnTedeunazUszauuiudeiifoadeslunsudlotgmild
p85I0157 Twdeinnsanenendeya YnasEng 9 WeUszvvuannsaduidoyauaziniennig
deadulsegninge snszdvanuvasadouazanudusgvestszvrvu lugnswaundos
welulad 56 WAnUsEAnSAmgean ddudagtumealulad 56 Iddandunumefalunsiaun
fruntsdeanslnsauunaulifiussans nnuagsinsaund ety Fuinniswaunalinsaasosd
111905095 Ud ey 18U 5G (5G Smart Pole) %"ﬂLﬁuﬁauwﬁﬂuﬂﬁﬁmmimjqﬂmﬂiuiaﬁasmLﬁaJ
stuvushumsdumalulad Intemet of Things (IoT) Mdusingrulunsideslesgunsainiedves
s0U 9 Fadhfulasaienisdeasuuudumesiirvenalnsansesldesdlsosreuaziivszansan
Jedimsuanlidasezunldlunisiauivinisuazdnnisuidgymauiatsnineesilesliiiaag
v SrnemuazmnuagliUImsUsETuLazinvieadien TudsdisruuiihssYavnanidu i
aruanansalunisinvaraaende esnseduamnmdinvesssrulifaunmiinfittuuey
fdgnsfuilesdanieriisesiumalulad 56 Isogrsauysal Inatanlwsaadosiflaidunislday
varnnarefiianswaunauysaunisvegluianien duasunislininensliduandoules

ANuansatunsldaulaegsasii dwmaliaunsainudossaaioglurats 9 au* leun

1. s¥UUNMsAeEs (Communication service)
szuumsdeansanansalfiansaaiszlunmsvensanszaedyana 56 uasdugaliuing
Wi-Fi asrsagliansonseunqunisldauldeginiafi nevaussanudeanisuinisd
vaInvany 1t Nsdeans AuTuliia MseuuALvuds sugnamngy Samalulad 56 s
Wsnduasuauaiunsalunissvdetayavuinlng ann Heauazdayaniie 9 laegns
smsuaziinuaiosgs vlvamnsadeudodiumelulad loT uaziinnisdeansiiil
Usgananm

2. szuulWdaaies (Smart Lighting)
uinnssulndosainsdaaioy Tundsuniniulasdoudodumalulad loT tiuda
Anwasalumsidouseduiwulwesiilseylugunsaluasadng i oannsldnsneans

Usendanasnuarenseauaunmdinvesseuvy loedilndunanlunisldaudisi

5 iy Shuans lesdiuwuy 56 g Smart City, Thaipublica (2021)
32 fi311: China Smart Pole Tower White Paper, China Institute of Communications (2019)
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3. FEUUNITATREUAMUUADAAYATS1SAE (Public Security Monitoring)

SZUUNIINTIVEOUAIUUADAAUEISITUY @1N1T0ATIE0UANUADANYUDIUTETITUNIU
mstuiinnmuazdnle Jedeyaszgninusiusanlugudeyadiunan gudujuifnisdansey
%30 #11150059@aUMANITAIAN 9 Tullodlaag19ATuans AMUIANAINITOAIUNTT
Snwirnudasessliundszaiou Gernudasadeioiludeivuaiugiundidglunis
1y aa <) ] val a a [
Waundinanuluegvesusevuliiusedniam lneszuunisnsirasuanudasndis
asrsaurdendundnlunisldeusel
v = a al a 6 1 14 ¥ a [ ¥
= gansaduiinnnnazinlenvuialniniunisldndessastn CCTV waunauiunisLy
wialulagUgyeyrusehvg (Al Technology) IasnsndsiaunaniAnduluusianun tu
= £ S o ¥ o = o a 13 1%
sudsnsldmalulagandnluntn nmsandrthensideousa waznisandinginssuiiull
Jugnudeya dunisi@ensainietiy 56 Nfiuszansamlunisaienaanimaiuaude
LAZANAZLBEAGY S¥AU 4K LiausanTIadulazaunudsiinundlasgnsdaaunas
W3l
" gunsamvguansseslnaduaudu]iinissaasey (100) Tunislddeyaniis o e
se 19 URmMAMIRINRYNTIUNEAAN YU LWB L AR
" aynsanadunaaniau (Emergency Button) Wiadsdyaadl Udaqudaiuaudiunans
lunmsusgaunulvgldnuaunsafaseainnihidsavsenhenuningidedunisidd

Frewdeliagsinsarausossysuritldegignees

4. STUUNNSASAREDUANINLINADN (Environmental Monitoring)
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FEUUANUNIAUNIFVUES (Transportation system)
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Hagtumsitmuveneluladamalssuugldmuaun snlnuuazeumnug iuiuged
uivszmalnedadigaliuinsndalilaeudraies JaalnsaeiordfuuAnlunissiue
AuazantiuiUszeu tnedimsfndundsanglmifiosesfunisiagunsniBiinnseting
vsesagudlnil lnedinnsdunelulad 56 Wisndieneulanglunisanainumiiaulslunis
yifaldundu sudedldnusiamsansaaouduniswosanidliuinismsalnldodng

Sealngd sesnsldnuriuLenndiadunsingaliusniseng 4 lheg1esuiy

wnlngasezsidusingrudidgluniswaninisiufisanalulad 56 wisnauland

ANUABINITAIUNTTHAILINALUTAELAENITENITTAUAMAINT INVBIUTEEIVU FuAnuuiAnil

walulad 56 nivsgansamgs wWwniudneainlunisiauiewasiiviululdlunainuane

Useina

nih | 141

UNFBENNTU Usewadu wasuseimeailulaus Wudu



Nanyuan Smart Pole Project in Hangzhou

LY

JUN 7-2: fegraalndanseglulssmaiy

Tuuszimadyu USEM Fonda Technology lavinnnswaualngaassznieldlansenis
Nanyuan Smart Pole Project Tuilasmla® gualwdansesiannsasivsudeyaniunisidouse
prowmalulad loT wagdniswaunaiunsisanuivainvaty laun laulWasainwanive (Smart
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Lighting) fin1sAseunquuesdyad Wi-fi 13any nMsfnsendeneasiln CCTV etufindile saudd
nsRameszuukdafounnidufiovennutiewde udszavsnnlunssnwanuaend Snvied
TEUURTIADUANINLINABNHIUIBUARIKA LED wavannilanuszalniidwiumsasunvuglii
uenIniannsnieuroaniiyiu 56 drsesdeya Weurorhuguitysnsdunans il
fuidoyauuusnluifnaon 24 dalus waznoumunsliiuniisnui fuiiatey uenani deyad
sTmtudEnsadeusefuszuy City Brain @avdulasanisiild Alibaba Cloud Wludanisuas
muaunsasastudlediiuszansamuntu drunsldinaluladaand (Cloud) uazimelulad

s

Jayy1uUszAvg (A) Anmuu3uianisldnuwazitnsnsie unInus uuissnul LﬁaLﬁULf’Ju%@iﬂa
fugrudmsumsuimslunisuiuusstadediftudonam Smart City sialu® dslud we. 2564
Uszineduiiileafidmelulad 56 ﬂiamqu%ﬁuﬁmué’a 2 Jloq léun Wieslnds (Bejjing) Muduiiles
narsveslssmaiy uasdieaduidu (Shenzhen) Miduiiomdnnimenldvestssmaiu Tnsly
Hagtutssimaiuiianniigiu 56 (56 Base Station) Useanu 480,000 an1flgu uazdununsfing
Tnssadreiuguogiesaiies dmalinrudosnisianlndaasolunaaiugeduiyanUssano
117.6 ety Tnsenuvesdinimaluladgramnssndonduiu Winsasaalndandey
4,526 1l w.a. 2563 wazdunuilazaraanlnsanTevifisdudn 24,000 wneludl wa. 2565

A a 1 1Y) - v a . va a a X
LW@?NLﬁsﬂiﬂsﬂﬁﬁqﬂwu‘ﬁqiﬂuqWﬁ'ﬁﬂﬂiillLLag‘W@Ju’]LﬂJ@Q'ﬂﬂﬁiﬂz (Smart Clty) Iwuﬂigﬁmﬁﬂq‘v\lﬂ’]ﬂ%u

% fan: Smart Streetlight Control System, Fonda Tech
** fiu7: Alibaba Cloud, Brandinside (2018)
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35 ﬁmz The First Pre-Commercial Version Of The Smart Pole Is Ready, LuxTurrim5G (2021)
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3. Na842935Un (CCTV Camera)
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4. Junaanidu (Emergency button)
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01 SeullE EV2 ICIETS ©® SUEPOL (§)24l Should be an integrated solution
various smart services

03 Should be promoted to be the
main component of IOC

» Public security surveillance
» Traffic flow analytic
» Weather & disaster forecasting

= Air Quality sensors
= Noise sensors

= Micro meteorological sensor
= Optional sensors

—~——

Develop 5G city in quality of people's
E life, government and industrial sectors.

Jll.;c:,;.

Environmental
Sensors

v B 1 1 |

i SGm = 5G antenna with high-speed i | = Theintegrated solution allows the various H E = 5G Smart pole is one of the main

| connectivity, lower latency ! i functions to be holistically combined H— component of IOC to control and

' Sg AnI:ecnn”af and lower power ! E across various systems. H coordinate with related departments.

1 mail Ce consumption Vo A I ) )

H . o . ) . Benefits 1 = The real-time data from smart pole will be
! ) = Use existing facilities to install ! ! I|I@ i sharing to IOC dashboard

! ) 5G small cell Vo b

' ) ® Sharing system thatcanuse | ! = Reducing duplicated investment I

1 Pole Sharing with more than one operator | 1 and promoting resources efficiency N

1 1 ! 1

| l’ = Video surveillance | E = Optimizing 5G network coverage I

! /] . . ! i b

1 Real-time sharing vl = Develop the efficiency of loT connection. E i

| CCTV Camera " Remote control by IOC center | 1 o

1 [ no

i * One-Click police calling ! 1 g SC City application ' | Responsibility of I0C

! = Connect directly with IOC . i H = Monitoring = Command Center
1 1 1 i I 1

1 Emergency center q v - Ustljng data:;o devilopslgor_e mtell:_ger:_t o = DataAnalytic = Coordinates Multiple
i Button Active Broadcast ; E and more diverse for 5G city applications. P « Data Processing  Department

i P P
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PROVINCIAL ELECTRICITY AUTHORITY

msIWWunskal
Hetropoliton Eie

ctricity Authority
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7.3  A298719AUADINITNIUNALAVIIUSNIS 5G

ANNRBINIIMIImAliarasnsimalulad 56 ulssgndldluniswauiuinisdaasey (Smart
Services) #13 9 fiaudesnismameadiauaznisiantnenssuaietie 56 Auandieiulu Tnely
uniaziiauegUuuuanudasnismanaiaanlaseine 56 luudazusmsiidid delwasiiouls
diudsmnudlunmsitmundamuausaveddaseie 56 deliausaliuinssuasesmantu

Igagnefivszansnm uaziaugnisduiieanalulad 56 sel Inedifeganisusnsameluil’

1. Usmssalagarstundauszezlnandaudatuiisntelusa (56 Remote Driving and In-Car

Entertainment)

Remote Driving and Remote Driving and In-Car Entertainment Architecture
In Car Entertainment Bus Surveillance and
O&M center 5G

Remote driving allows Core f\’&work Base Station
controller to drive vehicles ( \ N
from distant location through ¢ > —p 5G
video surveillance. Moreover ﬂ Private Line 20000 Private Line

a .

In-Car Entertainment, such as

live broadcast and WIFI, Download

Upload
= Tele-operated order

Q
[=
maximize passengers' BUS > = Surveillance €
experiences during the drive g Video \I;\II\IIEI IPTV broadcast
% | & SG\\

Technology Inside \ TV '|Hl|l|
= Remote driving though a HD Server @ —

video tele-operated driving
5G as a Solution Remo'te Driving and In-Car Entertglnment requires ultra high uplink and
downlink speed to enable the services

= HD Video surveillance
JUT 7-4: andnenssuiugnu 56 vesuinssalaganstuindeusseznidlnanseudciuiianieluse

= Live 4K IPTV Broadcast
= High speed Wi-Fi

usnssalazanstuindeuainszeslna (Remote Driving) wioudeduiisnielusa (n-Car
Entertainment) uuimsilazduiadeusasiunsmunulasuyudainsyes lna dddaeluiduns
uinsisndudedddlassgdumesidnusoauusudifiussansanuazaseuaquiiioliaunsa
muausalaansliedsUasniouarivszavsam lneduindeuainszeglna (Remote Driving) Ll
Hualuladignirluldlunsdrsaldumannsnievuoinia Tnsaziinisemunulnegaiunuetu
wihaefitnenendanunsalassiiintusumtine iy Ky WLAN wielaswielnsauuausig 9

(UMTS, LTE)

Tuusnissalavarstuindsuainszezlna (Remote Driving) wazdatuiiisnielusa (In-Car
Entertainment) 1unsWamniielidlaganslasulssaunisainisiiuneiasuiiuwagasainaune
! a ! [ <) ! v ¢ v o [ =)
H1uuIN1Iee 9 aelusalasans linasiumsdienealnsiadaisanudnsedu 4K v3en1s

o

Tusmsdumesidaaruiiasnelusa (Wi-F) Tuvaefidadinisaenananaaiunisainistualumiy

* a1 Huawei
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FaseAu HD AU Tudieglugudud@inig (O&M Center) Fan1sviteuviananiidndudaed

Y Y

walulad 5G Ndanuaursalunisuanasudayaldludsmnamnuazsiniunalisalagans

Jurraausreslnandaudavuisniglusanisynaunaualasgnsasnnswazdussansaon

A1579 7-3 : ANHBINITNILNATATBIUSNNSIalneaNsTURARUS BE e bnanSaudsuaneluse

Resolution Coding Uplink Coding Rate | Distributed Bit Rate
SD MPEG2 8-10Mbps 3.2-4.8Mbps
HD AVS+/H.264 18-24Mbps 8-12Mbyps
4K/VR AVS2+/H.265 60-75Mbps 30-36Mbps
4K (100P) Dual Layer 100-120Mbps 50-60Mbps

2. UiNsasavdRUAMAUasndLasEuNIiusTUIAAaUSAILIR (5G Safety Zone Monitoring
and 5G Vehicle Self-driving)

e Safety zone monitoring and 5G Vehicle self-driving Architecture
Safety zone monitoring & 5G Network
5G Vehicle self-drlvmg Airport Server \A Airport Server
- ;
NS

3
Safety zone monitoring and 5G self 56

B

driving vehicle facilitate airports = . .
security management. 5G helps = —: D Private|Link
those security technology to %

reports in real-time, leading to
better solution management

N o

Al Monitoring Le,
(J
% 3 Security Robot
on
S D'S 11
p 8

Uplink
= Security data

Console Center

a7 . ® i 4 <« [—m] lIlIlbII‘ Automated and
Technology Inside ' = —— Remote Vehicles
= Safety zone Al monitoring CCTV © © Uplink and Downlink
= Facial recognition pass Uplink = Control Driving
= Airport security robot = Surveillance & Facial Recognition
= 5G vehicle self-drivin o . L . . .
= 5G vehicle remote cogr]nrol 5G as a Solution Safety zone monitoring and 5G Vebhicle self-driving requires Ultra high uplink

rate and low latency network delay to enable the services

JUN 7-5: anUnenssuitugnu 56 YaeszuunTivdeuanulasndelare i duladeudnluia

syuuRTIIARUATNUaBnY (Safety Zone Monitoring) filWuinisaneluaunudu dugn
fannaniduifiszuunsinnnnuuaenislasuyudiiissegiaier Jagtuuinnssunazinalulad
Advia ladunglslunisduasukaziauinisineiaiulaends Tnedndudesdnisnaunany
welulad Uy uszAnglunsiinseiasinund (Al Monitoring) wazyjusud3nwinulasnse

anlugl® (Security Robot) Ussgndldauriuinietny 56 ndvsednsaimlunisaienanninaiiy

AUdALaYALaBEAEaY SEAU 4K lieauTanTIRTuLAzaLNUARAUNALARE TR wazlindy
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SNUSUBALIUNII

Tudunisuiniseunvuesnludaianunsadundousienuias (56 Vehicle Self-driving)
meluaundu fedunmsuinisfiannislininensidfosresduaiomdmnudomas mufminens
uywed iemuazainauiglunisiiuniavesdlasas uievudiedwes Taudsdoidunisaiig
Usgaunisaiiwdanlnaildiguiu Tagledmewauidinalulad 56 idunasuuszdnsam
TunmsuiRnuuasnsmuay Snfediasnsadenenananiunsainstudluaudnszdu HD uas

aunsamuANMITulssegnslnaangiudluguduiinislalaeriuesenty 5G

Malin1suinisgaasesmail walulad 56 Junumeagreuinlunisuszynd ldiinaliiia
nsviuniivseansaw neluFesnisarelauiudedayaniivsunauinuazadnuasideagaliia
AINTINLTT wazn1sAtuANszaznslnaluguuuuBealni vanissneanudasadeuazn1stull

YAIUNIVULDALULR

A1309 7-4 : AYINADINITNILNALAYEITLUURSIADUANNUADANULATEIUN VUL TUARDUD M IULR

Use Case Function Uplink Rate Network Delay
Safety zone Al monitoring 5G fixed camera (4K) > 20 Mbps < 100 ms
5G patrol vehicle self-driving/ | Security robots for HD > 40 Mbps < 100 ms
Airport security robot surveillance
5G patrol vehicle video UAV 4K single-channel video | > 15 Mbps < 100 ms
backhauls

[\

5G patrol vehicle self-driving/ | UAV-based remote control 1 Mbps 40 ms

N

5G patrol vehicle remote

control
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3. Usn1suszyudnenanannemaluladiadiouasa (Conference VR Live Broadcast)

n1sUszauatevenannlawmalulad AR (Conference VR live broadcast) fotdunisidn
Uszaumsaflumsiveuvesdlduimsiwanlmilunsuszgudunun dadunsurunmmieddled
dseevonanlasdif Susunasddnenenamiuegauaziitu lnensaievenanlddinsiinelulad
AR 1iandszgndldann Feimsdanmluissuuaandvideidsinesnardlunisanenenan uaze3u

wansousnlaensldaunsainesiumalulag AR luaseviy 56 Nilvseansnmlunisanelou

Toyau3unnmnn uazlszananalaeg1asing,

5G + VR Live Broadcast Architecture

VR Live Broadcast

5G Network

feeling whilst being played out in Server

virtual reality

Server n

VR Cameran

5G" ~ 5G W <
EE? ' A T G

VR User Video Live
5G Network Broadcast Cloud

5G as a Solution 5G allows for VR streaming compatibility from the venue to the VR user

JUN 7-6: anUmenssuiiugnu 56 vensuszuaenenanmeinalulad AR

weans nny

Technology Inside

= VR streaming from the event
venue to the VR User

= Distribution of broadcasting
towards servers

= Low latency usage for high
quality streaming

5 (@
5G" k? <
o=

Console Center

nsumalulad 56 uuszendidinunalulad AR Tunisaenasaaty dadnudndustiwin
lunsaneneanuniinnuazideageluszau 4K HAZEIUNITORENINALADEIITINLSILAZIIUTY

M54 7-5 1 ANABINIIINAATiAveINsUsSE L venanmumalulag AR

X
VR Live Broadcast allows for £ SG
conferences to be held and o—> IEQQOO —_— —
streamed across platforms to the s - Private Link
end user, giving an environmental a Coding

N

Resolution Coding Uplink Coding Rate Distributed Bit Rate
SD MPEC2 8-10 Mbps 3.2-4.8 Mbps
HD AVS+/H.264 18-24 Mbps 8-12 Mbps
4K / AR AVS2+/H.265 60-75 Mbps 30-36 Mbps
4K (100P) Dual Layer 100-120 Mbps 50-60 Mbps
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4. UsnshsziauasinnudiuniegUag (Wireless Monitor and Location Track)

a o

5pUUMIn5393UlTane (Wireless monitor) kagn1sanmusiuniavedUle (Location track)

o v

Y [

Alrusnisaelulsaneiuia waniswauidewaluladaanasiiuiusulalunisirusnistunsal

andunglulsane1uia i eldalun1sAUIILaLLI 1982

9

a

AT8YNY 5G NinseumgusnglulazuTiumeuenlsmeIuia Tunsssysimug

v Y

a9 NegindigUle ineliauisauansiingUieldnasniiat visiiledinigds

[
[

YIUNED TIUNIANNITONTIATUNNTLAUYDINY

'
v £ v

il
Bl

d

o

HUdedungn laanisendedayayiol

inuugunsnl

UEUYDAINH

Tandaunfves Uil udTedsdyarand uunds

Woauuin1s FeagyilinsdumuazidndafUierildedgesiniuaziiugnuintuuasauise

1 = Y Y o I )
HrewidorUrelaviunieg

Wireless and
Location track

5G technology increases the
efficiency of patient identification
both inside and outside the
hospital. 5G technology is precise
to locate patients, displaying in
control room in real-time.

-
00,-

Technology Inside
= 5G vital signs monitoring
= 5G patient location track

Wireless and Location track

Architecture

Sensor Tracker

Uplink
Tracker results

5G'

SGR\ 5G Network
R—

A

5G as a Solution

Heart
Defibrillation

Nurse Workstation

Wireless and Location track requires Full 5G data network coverage of
hospital and low latency to enable real time tracking

JU 7-7: anndnenssuiiugnu 56 vesszuunsnsadulianeuarnisianusiunisdiy

o
[ Y

JUUY

IS [

walulad 56 Aaudndusdrsuinluniswauidseansnainnisusnis laegaeln

nsszuiiadinnuwsivduazanansauanwalldsiasnrvgulunisfinnuldidudagiunasaian

MITN 7-6 : ﬂ%’]ll(;]JE]Qﬂ’]i‘ﬂ’]ﬂL‘Vlﬂﬁﬂ‘ﬂaﬂi%UUﬂ’]'ﬁﬁliﬁﬁ]ﬁUl%ﬁ’]EJLL@%ﬂ?iaﬂﬁﬂmﬁ%lﬂﬁﬂﬂ%’ﬂﬁlﬂ

Location Telecom Location Coverage
Use Case Data Speed
Precision Time Delay | Time Delay Range
Patient
Indoor < 10 m UL > 10 kbps Full coverage of
Location
< 200 ms <2s In-patient
Vital signs
N/A UL = 200 kbps Building
monitoring
Full coverage of
Patient Indoor < 10 m Hospital and
UL = 100 kbps | < 200 ms <2s
Location Track | Outdoor < 20 m prefer continuous
outside coverage
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5. UsnsItladeuazsanerutanIuaunielng (5G Remote Diagnostic and Ambulance)

n33fadesregnislna (Remote diagnostic) Wunsliuinsseninaunnduaz ooy
ygbnany Tun1ssnulsAns afnnIunSIA@aueINST SIUDINTDaNS1T1IUNAEN kA asuwui Ll
seeelnddn dedatdunisiimalulad 56 wvrslunisiansuaniwtaziflelunisfnsedeansiuly

sUnuusEalng

Tusnuvessonguiamuaunidlng lunsiinalulad 56 iWandeiiteiiadszansam
Tunmsifdadeuazdunounsinm lunsieansseriammdlulsmenuandnuasmiheunndindeud
roufifiheazgnihddslsmetuna walulad 56 HaelvianansodsteyavunalngiifinimaziBengs
TunsengleudeyalugUuu HD Wunsawn CT wagn1ndansIgniuaniuezenty 56 iudnass
2sdaaunsnaevenianssuranuanelusaneiuials Taedenmuaginleuuuisealmindulud

Ismeuadiedannainisvesthe tedunistivandnsnisdedinadla

Remote diagnostic and ambulance Architecture

Remote diagnhostic

and ambulance 2
Audio Video 5G

Audio Video
Interactivity

. «—
L /N 56 56

5G technology enables high- Interactivity 5@

resolution large-scale data
transmission in HD, such as CT
scans and ultrasound images for
diagnostic over 5G networks, as

N Patient Doctor 3 .
well as surveillance cameras can SG’ Remote Ultra Sonic
broadcast all the activities inside the N Professor
ambulance. | 5G

3 N 2y € -
N~— .
Ultra Sonic Sensor
Uplink
TP = Ultra Sonic Video and image M M
Technology Inside
Technology Inside Smart Ambulance

= 5G Network
= Vital signs monitoring
= Remote ultra-sonic image & video

56 s & Selufien t5ir(T5]ere|nforce communications between patient, devices, and doctor in real-

JUN 7-8: andnenssuiiugiu 56 vaensitadeszevnndlnauazsanegruvianuaumslng

vatimalulag 56 fanudndulunmsyieyszarananiniifinnuazdeagelusedu HD
wazareloudayalaegraivalng Yedreasuuszdnsaiwlunisiinauvesiinunndlaunse

] = v v o 1 =
YrewmdarUaglaviuviaei
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Data Time Coverage
Use Case
Speed Delay Range
Patient video (1080P) UL 5 Mbps
Patient Ultra-sonic image and video
‘ UL 5 Mbps
Remote side (1080P) Full coverage
Ultra- Doctor video (1080P) DL 5 Mbps of clinic
) <50 ms o '
sonic Patient video (1080P) DL 5 Mbps building and in-
diagnostic Doctor Ultra-sonic image and video patient building
DL 5 Mbps
side (1080P)
Doctor video (1080P) UL 5 Mbps
HD video transfer (1080P) 5 Mbps Full continuous
Smart Remote ultra-sonic image (1080P) 5 Mbps <50 ms coverage in or
Ambulance outside
Vital signs monitoring 200 Kbps Hospital
6. msvieaganaelulantadionass (VR Interactive Tourism)
VR Interactive Tourism Architecture
VR Interactive Tourism
VR Interactive Tourism \\
maximize tourist VT 5 G
experiences through interaction
between tourist and VR which W
could be based on video gaming S A
or video 56 A ( b
u/D u/D
= Content = Content jITIt

Technology Inside
= 4K, 8K Interactive gaming VR

= 4K, 8K Interactive video VR

5G as a Solution

VR User

5G Network

JUN 7-9: anUnenssuitugnu 56 YeeUsnsvieaiieiniendeuailaussa

VR Cloud

5G allows VR Interactive tourism to enable huge data transferring between
VR and Cloud system, delivering the best experiences to tourist

U3n1sviaafieInlenaaddiiousss (VR Interactive Tourism) Wuusnisiunisatuayu

' P o a . A v a Y a | a Y A
N15NBINYIBARTYY (Smart Tourism) IULNQQ@"UﬁiEJS I@EJ‘NWV]ENLmﬂﬂﬂgaqﬂqﬁﬂwa\iL‘V]EJ'JI‘UI@L‘VIN@U

agluanunasaiunsasldndes ARVR nemalulagiinuinmsdeansiusenintinvieaeviser

[

Y

auldlianunsansuaussiunwaliousSaiauldegld villvanunsadunis wdeulmilunmiaiiou

23916 WU MsiAuvisaialuluTadaIurg o useniseruesutsluaauivieu e R usuly

nNADd
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A9 7-8 1 ANUABINITNIMATAYBIUSNTVIBUTYINIENAD AN OUDI

VR Application Resolution DL Speed (Mbps) Time Delay

VR 360 4k (2018) 50 Normal
Light Interactive

application VR 360 8K (2019-2020) 140 Normal

(video based)

VR 360 12K (2021) 230-870 Normal
VR 360 4k (2018) 80 20
Heavy Interactive
application VR 360 8K (2019-2020) 260 15
(gaming based)
VR 360 12K (2021) 500-1000 10

USNN9Y109187A8NAB WAL BUITITIWAT 19 UTTAUNTAINSVIBNN lnUT N en Tag
PP aAv P a ° Yo a ) ¢ al = a A
AN NYBININKaEIAleNSudslundes VR ddilminviesfignasislsvaunisallivilouasign
1 <@ = a [ I = af & I~ aal d'::{ [ 9 1
agalsimugusuuvenmateusseldivsduinlanusedunnifleniinudnssAuasedne 4k
Wi 8K vilinailensesyningunsal VR wavnietnedndusedimsuanidsudeyaludiunamin

waz ISRl uNeaINTaRUAUIT YNNI TYia s e ualiouaSaazs yalngl

7. ViReS8ULazAING YR 5G (5G Classroom and Campus)

NoAUTIULATINGNYA 5G (5G Classroom and Campus) tJun1smseuaunseuliiu
UIN1389a3uzANN 9 Tun1siseunsaaulazn1TineIANulasnisedlsasuuniounInedy Tnad
B lld (Use Cases) finannuatsnisluiosieulitiasdundes ARVR fideliindeudiu
amiadioutisseninnisasurisluieaisuvianisiiounslng (Remote Classroom) n3agunsal
atfuayusing 9 meluieaiou wWu auninuesaiideuseruinesiiodearsvesiniFeu ensuan
AAmLaYINTENNAaNL SIS B uenanButdnsaRmuInsSneANasade
TiduuinalsBsuntonninetds liinsdunsimeluladasnaduluniiiiensasduyananie

ween wionstivusuiAunTIInsIglAe s Wudy

$%
o

o a ~ o & P \ a v o & |
uwalulad 56 Jeiiaudnduunnlunisisusiawaluladsig o 1WIAULAT YLV
WIINENEe LeliaunsonIuau avaeu kaghiuinisdaasuean q aelunninerdelaeened

Usgandnnvislun1svesnisiseunsaeunsen1ssnemnulasasisnigluumine sy
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5G Clasroom and Campus Architecture

5G Classroom and

Campus 5G Network
5G CI dc | Display Screen
assroom and Campus =
helps students to maximize = D =
their learning experiences N
. . . 2
thrqugh various teaching Security Robot Security Private link 5G
assistance technology. Plus, Server I
5G in campus enhance U/D Link
security level around the r ?_’E * Content
campus < I"I
j’ . SG;\ m 8 SG\\ Teacher’ Pad
L .@ e Student’s Pad Control Host r
2 e u/D Link )
Technology Inside * Content :”Eé(')-r']rt‘:m -
= Holographic and Interactive
teaching
= Facial recognition . . .
= Security robot 5G as a Solution 5G maximizes classroom and campus experiences between various 5G
. AGV devices and campus server

JUN 7-10: anUnenssuinugiu 5G veavindeunazIngun 5G

AT 7-9 1 AUABINIININATATDINDIBULAZINEUYA 5G

Topic 5G Smart Campus

®  Speed QoS: downlink > 100Mbps/ Uplink > 20Mbps
Network ®  Latency: 30-50 Ms
B Reliability: 99.99%/SA-8

Devices ®  CPE x2 +AR, Industry Module

® 700 MHz +2.6GHz as fundamental layer, 4.9 GHz with 1:1 /1:2 frame

Network Solution structure, Super uplink by FDD 2.1 GHz, R15 eMBB slicing, QoS, UPF plunge
and play
®  MEC Planning: Location, Service server evaluation
Services
®  Private Service over Public Network design & QoS planning
Campus Security:
B Enterprise Campus (local LAN design), 1k/2k AR/VR, Remote control,
Use Cases

Surveillance CCTV 1080P, Security robot, AGV,Local CCTV management,

Facial recognition

8. YiN15993a382 5G (5G Port and Factory)

V30892582 56 LTUMINTILANUNS DULAYTAIUIAIINEINITOVDIVINT U3 DVINYUES
e q ludlesdaaserlfanunsaduiunisidesafiuseansam dunisldaunaluladeng o Avael
nsadunumeluniisensevinvuddiauazainiazsinda endiegradu walulagaiunu RTG
91nszuzlna (RTG Remote Control) saAautnutuednluti®@ (Unmanned Container Truck) #3ela

SUATI9RTIANUAEANY (UAV Drone) lusu Inawaluladeng 9 waidndudedinsidounaiu
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ssuunelurevindansuiinliarunsasiuanulaegeiiussansnnwazlasnsde Inemalulad 5G

fehudAgyegrannlunisdeansseningunsalanmalulagivarnvangwailiiviesniuaunigly

1 A A I 1 ¥
MiSevsevinvudsla

5G Port and Factory

5G Port and Factory facilitate
port assistance technology
through real time and
controllable technology. These
technology increase efficiency,
safety, and save cost.

Technology Inside
= RTG remote control

Unmanned container truck
Smart tally

UAV inspection
Autonomous vehicle

5G Port and Factory Architecture 5G§

S 5G Network

@ ———=> [—Ei]
= 56" & =)
Private Link )
Smart Tally  U/D Link l 5G. =
= Tally order RTG Remote Control

= Controlling order U/D Link

= Controling order

o2
o

“8

Ul areAld

\\ [ —————
= HININHE
4—56> . Console Center 5@ W!
Q o— i C ©
UAV Inspection U/D Link Unmaned Container Truck
U/D Link

= Surveillance
= Controlling order

. 5G allows precisive port assistance technology to communicate in real time
5G as a Solution . 5
between various devices and port system

JUN 7-11: anUnenssuiiugu 56 vewinsedanluy 56

= Controlling order

A1519 7-10 : AUABINISMNUNATAYBIYINLS 099058 5G

Topic 5G Smart Campus 2.0
B Speed Qos : uplink >200Mbps
Network ®  latency . 15-30ms
B Reliability @ 99.95%/SA-4
Device ®  Integrated Industry Module
W 5G Carrier Aggregation, R16 uRLLC slicing, super uplink 2.0, R15 eMBB
Network Solution
slicing, MEP+GPU+AI, ARM Ecosystem, 3rd Apps
®  3rd party pre-integration, quality validation
Service
®  Private network speed and latency improvement
®  Factory Manufacturing: Cloud AR/VR/MR, 4k/8k  industry
Use Cases cams/Machine Vision, 5G auto driving, UAV (Drone), Production &
Quality monitoring
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7.4 3AsUANN

A1519 7-11 : DA IUFNA

159969 5G Ecosystem
Alliance

msdndanguiusinslassudiotiendniunsiauifoanalulad 56 fou
srauulouenasgluautsszauluiluniaenuusiing q lngaundnues 56
Ecosystem Alliance augfiifiahuRendasiomalussuuing 56 laday
Ju miheauaiasglunnairdiu mibsauniaenau wu gliuinng
Tnsasnay {liinslegiumalulad 56 uasanauenvusing o Wudy

nsauANdyIulngnes
9aa3we (Traffic Signal
Control Optimization)

sruuildlunsidsutladonanfutisiamesdiideidmiunsasasiuus
A¥YLIA" msU%"Ui:azLamé’zyaﬁmlWaswﬁ]ﬂﬁmwamz‘dwaﬂﬂfﬂsau
AUUTRAZASLS ISR UMY S sderali st S oinds
HevalwarUassinwasvoulneonlentioead

nsRSYLAUlanIaLATEFNR (S-

curve)

n1snanAunIsasyAvlanaasegialasutseanidu 2 3Uuuu ldun
1) 5 guamnssuifidnenw (First S - Curve) lun gnanunssudidnnsedind
§9a3ur gramnssuviend vanguseldduasviendsudeaunin
9AEIMNIIUNYATLAZINALULAETIA M gAaIMNITULUTIUOIMNT LAY
guamnssueueudalivlui 2) 5 gnamnssuewiag (New S - Curve) bk
gAAMNTTUNTUNNGATUIAT gramnssuladafnduaznistu graimnssy

q q
a

AR YRAVNTSURBINGITINNUALLATTININ UagyUEUALNeaRaIMNTIY

o ' P
Msirausanuulsane
(Wireless)

Junaluladfigaslunisiasedoansseninuaissnouiinnes wieideuse
spvhaniesnoufinnesiugunsaldu o fanunsnideudeiaiovisls 1wu
ausvlny wiude Adviadi3 Tianunsodeansiulduiu Access point Tng
mshasedeansiindunsideselneusaannsidaedynin wiazld
pduAngutesmanisioansuny nsiudsdeyaseninafuazriueinie

nsldiandedoyaynasaunu
(Pole Sharing)

wwaRnnstdialndaases 56 lunsiluganszamedyaiasiueusiuie
ﬁué‘lﬁﬁmﬂmmmﬂmmﬂdmﬁmsﬂuﬂ’]ﬂsﬁl,meiqéf’agzywm"mﬁ’mﬁaﬁw
Tlassteannsonseunquldvmniiuil sawdansdaasumslidesiue
anuazaInfifiogudalunisinds small Cell lunnsldlassadiei ugiu
auffu anaugdeulunisammu naliinn1sIesIngIulastednis
Waududiosdaaierenaiung

A1sHnfAnIelng
(Remote Surgery)

nsldvuesuduasinaluladansaunandisliunndanansaniingUaglaud
agagisaniuiiiu Tnefinalulad 56 1Wrundudauddyiviilininns
KaAuTaLazLAnINA Real Time 1INt iielummgniuaunsidngn
szerlnaldognausiud

ANSWAILN 5G Governance
and Industrial City

AsRYIU3ANST LA BafunnsUnAsesvasUsEululle suazg s
gnavinsauludusing 9 Tneaseunaunguuinsfiieadesiunstmunsiy
fnwinnudasadssamdesnataund neliiAnussloviunaiasy 5379
gnamnsIULaEgIiansvieaiien Mduunuvdnlunistuirdeuasugiaves
Uszinelngagnadsdu
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ATSWAIUN 5G Livelihood City

msmwUnsideiunsiannisenuduegvesssrvuludes visg
ordeludas dnvieufien nIengugnamnssuluiiios lnsasounqunay
UIN13919 9 MAgITesiuM iU nInvess vy

ASLEUNNUUARIIR
(Cloud Gaming)

nsiaunuRIusEUUAaIA e lifiannsldansauas nieaunsalle 4 lu
M3UsEINaNAMLNY

N15HAUSNIS I anndive

(Commercially Launched)

nsliuimslugduuuiiniediusng q ddusilunisdeuas/msensuny
AuMmvsouing

ARUAANDEY Millimeter Wave

(mmWave)

v

guAWAgaNIn 24 GHz (High Band) Sadupdunnudififlranuenedudu
wnlussiuiadiuns Sawnanuniawauanud (Bandwidth) 7in31eun3s
4111905995UANY LRGN (ultrahigh capacity) wagAaumiae (atency)
Arnann Tasannilgudsdyaaldnseunauiniiuwadn deagsjadildon
Iu‘ﬁuﬁﬁﬁU%mz:uﬂ’1ﬂsi?mqu%aﬁmmﬁaqmié’mﬁagaﬁqq

AUATIUAGNVDIT YU 5G
(5G Coverage)

AUATBUARNVBILATIVE AT TN TN LA NN UT ATBUAGUYDS
159918 5G 19U HuNATaUAgULUY Hot Spot WuniAseuAgulussauLiias
waznuiinseupgusziuiwiavseseauuszma Jusu

AUAADIA (Mobility)

anuaaesiadiatiuninuiiigeani deanuisaldsununineauinis
(Quality of Service) lanuiiivualiniuunsgiu nelaseing 56 aunse
Tdnuldlugaunisalndnisiedeuiisnennuiing 500 Alawnseedalus

aus2lun1ssuds
(Bandwidth)

anusilunmsdeanssornuiilumadeuseidudnsnisaeleutoya
gaanvesaeiadavieaunsalniotie Fasihunliiannuiswedoyad
daiunmsdeusievisuuuiiansuazlians nefivbetudu bit seduiil

Auausatunsidn igeula
(Availability)

Auansotunsldnuliiiesesiumsldnugunsalang 4 NlANudenIs
Tgnulasavegnoniu i Hraalavamila

AMUNUILUUYDINTLVDUAD

(Connection Density)

mumukLuvesnndeureldusiuunuvesgUnsalifimadoud oty
Tassneludovuinit uiivuianids Goaseilawns) Inslasadis 56
a111505935 U5 ousievesgUnsallauinia 1 drugunsalsionisng
Alawms

AMUNRUILUUVDINISLTBUAD
(Density)

1A59918NTANUEINITALUNNTIDISUAMUNULULYDINSHTDUA DT I9L VI 19
nsfudstoyaseningunsaldnuannansavilasgdlifinde

AUNUN (Latency)

Anundlunsiu-ddoya nieanuitlunisnevausinisivdsdoya
ileiadiund (ms) 5o 1/1000 U

' a < '3
ﬂ']LQﬁEJﬂ'J'\lILS'ﬂ‘Uﬂ'ﬁﬂTJu
rian (Download Speed)

anusItunsisieyaain@sviesvesliuinng

ni | 159



LASDUIBEIUA?
(Private/Local Network)

i3 ovneUszianmndenlosszerlng (Local Area Network: LAN) w3 ety
wdeteildngluiuiivinadie fsnmsdeudelusnunsiesotigdium
\unsidesioinietreneliszuuiies dmaliqudnvazmanaiaves
Taswheduini 9 aunsausudeulimnzaunudssannmsidau 8n
7 1nssnedniafiaudanadogs iesandeyanislinu lueietne
drusagliinyaeaiian

Tassnsnauiiaunalulad 56
VDIUUULYEALNDS
(Manchester’s Triangulum
Project)

Tassmsiauideunalulad 56 vesunuvanofidulassnisildfuns
aruayunAuenssusnsglsvlumsimudewaniey yausvasandn
904lA33n"3 Ao Wain Oxford Road Corridor Wilunilsluiiiosesylsud
Uaseaniuaulusziium uazanunsafaziannifledluaiisyarmaasvgio
figdld Tneivianun 3 Sudisfdliiannmstauludousmvanes Ao du
WA AunsvUE wagiumalulagansaume

Taseadeiugiumalulag
suauddaya (Data Center)

' ¥ '
Aaad

AugveyandnuidmsuldInineszuudssulananans seuuAiediy
oufiumesiazgunsainnsdeanssing 4 MssenuuuguiTeyaderdeds
Yadednyane o wu anusiadosnin anundouldanu nsungessnwaig
wingalun1samu anudaeady n1ssessunisvenslueuian quddaya
Jadudsidieseenuuunazeaiiegnagndeuadlvldmasguieliuing
fitnunmldogareiiossuriluaniunisaigniau

YBIVITIATNLAY

(Reversible Lane)

Fomiiavtaazgnilalfidunsdirwiioszuesalutiluasiu

gudaya
(Database)

duitldsrunmdeya ieliamsouinsnsdaiu uasnsididsdeya
drunandldiagaansanda deyare o MAudesiudlise fusgsiissuy
fieuduiusszminedeyain 9 Adaiau lussuugiuteyaszdseneude
wiludeyanansuiiuiifidoya erdosduiusiudlivhefusgaduszuy
wazidalonaligldannsaldnuuasquasnuiosfudoyamenil 1oehed
Usyangnm

gudayavuialug
(Big Data)

U%mmsﬁaaﬂaﬁﬁmu”nmim,jMﬂ (3¥AU Tera Byte %30 Peta Byte) LAUNINTA
ANAIN130IUNTUTENIANAVRITEUUFIUT Y a5 TIUAE 50T ULA
(Volume) wagdoyaiinisiuasuudasesasinda (Velocity) 1y Teyaann
Social Media %’a;&am‘a%@‘ma‘ﬁaga Transaction N15RURIENTIEINTAN
%3898y a91n Sensor Jeviliveyadvainvareguwuu (Variety) Wandl
sUsuuuazlidsuuy %ﬂaﬂaasaﬁugﬂﬁq RDBMS, text, XML, JSON %50
image #1113V Big Data Technology fie inalulaglunisuideyadiuiu
WNAaNIATIEY UsEinanauasuanInas e s Tvangay daun1siinsen
foyarunlvg itelaunsnthdoyauldldiedu Wevsslovilunis
MNUKY WIENSAnaula 138n71 Big Data Analytics
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wauLlensIuaanleels
(ASEAN)

dnziuesndedlilueygiinirvewiveds UsenaumeUssinadsiia
WitlaRndu AAnzTuanfnduie Aaseiuaanfinutiiand waridlasa
padALASLAY

walulad 5G (Fifth
Generation Technology)

MINAUININTFINEMTUTEUY 56 9301133 U IMT for 2020 and beyond
09 ITU-R tHu fngUszasdndnuansisanssuulnsdmiindouigaiisim
udausiea 1G 89 4G Taeszuu 56 ldingUsvasdifisadioliiinnis
17 oules N1355095UN5ANA0A 013 LAz T eT ey AaveIAY
(Humancentric communication) tfigdegaifeIdnsely urdeilingUszasd
iie5093UANFBIN15lUN"TARA0E DaN5U89aTINA (Machine-centric
communication) lun1adusing 9 vealAsugia wiefisFonin Verticals
Falsun nAgaamnIsy nAMsTUAs MANMSRL Ve AAvesde LHudy
8nde N3Tiszu 56 aunsasessunisinsedearsluniadiusig q ves
iswgia axdenalilanveasinnggai 4 veansujifenamnssudaiy
yAveINIUABUugdsAuATTiaoE 10N wualdugmairnssuasiinng
L%awﬁiaisu’iwqﬂﬂiaﬁuazm'%laqﬁa@m 9 307138n11 Internet of things
(IoT) waznsNULUUSHLWTRaz T UNUIMEAIALY Laan1svinauRIg 9
Adufetnsvesyudlutiagiuorsgnunuiidiemalulad

walulad 5G dmTugsia
Usziuse (5G Citizen

Insurance)

nstmalulad 56 asdnanddnsulugsiavssiudedudduauians
Auganszuaunis MssennsusTnissfuseliungnd SudsteyaiAeaty
mNudBILazANFBINsAIALATE e IgnAn U UTEUsE fudegas
70157

walulad LTE

LTE g9u191n Long Term Evolution LTJumﬂiuiaﬁwﬁnﬁgﬂﬁwmmaaﬂﬂu
gA 4G laadn1swauli LTE fautsiuinndiga 3G 89 10 w1 &
auaansalunsdaedoya uazfaffideaniudisifaous egrades
100 Mbps uaziinanansgeands 1 Gbps

walulad Vehicle-to-
everything (V2X)

'
a

N13ARANTIENINEUNIMULAUNNANTRANTENUADNSTULAT DU U YUY
WiaLdunensiiuse wazlunmenduiu Gsasnsadulansnisdoanssening
EIUNINULAIBTUDY NITFOATTENINEUNINUEAUIATIATIINUFINATIAT

NSADENTTENINUIUN UL AUAULAY UagdU 9 BNNINUNEY

walulagnisann1sundaases
(5G Smart Irrigation)

winAansaulagldnalulad loT vimsindaduires Ag q sadiad
walulad Machine Learning way Cloud Computing sinlaluniswaiun
FTUUTAUTENIU NMTUTITINNTUN AU SEAVEN B 1T

walulagnisnsavaaulsalulse
Undn
(5G Disease Monitoring)

wwfnn s mAlulad loT uar Al daeliinunsniUgniivls Yadniuay
WNLEEIERINT AUT0ATIVADUANINLINABNVINISULALAVNINVDIFR S
dietesiulymnisunsvedsassuindailugnisgadensilvg
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walulagnisliernsonlusin
(5G Al For Feeding)

waAnnsinsdumalulad loT uag Aldainyszansanlunsli
pwnsudUadniuardnith Aingininivtoyauarlviduuniiignies
RenfuUSnaussimuazenmnsiiiesnts safansussifiuiuou sueuas
hain iletwanUIuavsrdiuiunagalddiefiagind uainnisld
g1msnnly

walulaganuduasuaiion
(Virtual Reality : VR)

nsnaeirdenmlviaiiouatauy 3 95 Welasuadeuszaunisalliun
{17 warlumsldauunsdssian dldaunsalaneuiumanisallulanainu
Jussuatiould Wnawelulad VR sadldaiuglufiuwiun VR

walulaganuduasassy
(Augmented Reality : AR)

Augmented Reality 38 AR Aanisdnaueyuuesluguvesdiunauvedlan
WHIRNaTe wdnasumednglulaniadowdnly yihliinuszaunisalnig
uiiuvanti TnsUsznaudenmdnuae 3 Usens fedl (1) iBumelulad
Anaunauseninedsifuaiwazvenadeutrliseiu (Combines real
and virtual) (2) nevauee NM3suilaeg1wwiufiviule (nteractive in real
time) (3) uananaluguuuu 3 1§ (Registered in 3-D)

waluladideulanssuaziaiiou
939 (Mixed Reality: MR)

wialuladunaunauszrindlanasuazlanadon dadunisuaunausewning
AR uaz VR lnesrasuendsimululanad g luidudiuniwasdan
wflou uwdflFruannsoesitugUnsaiiastoyanianimazgniassiy
sudeutiuan Fefldnuazanunsadiujduiusiudanidile

WsL9nssu

(Teleconsultation)

nslirUsnymsiunsumdssezlng lnenussuulsegunislng wse
HauszuulnsauuAudy 9 was/use ﬁmiﬁa%’aaﬂaﬁu 9 19U Yoy Ay
seidou nmdndisd niaideanisiiuveislan uszuuaingvesunis
USnuludadlieuSnunle [0udu

wlgurenauwmalulag 5G
seez 5 U auu¥l 14 (14th Five-
Year Plan)

uHugNSAansIAvesU st munfiansvesUsymelugael 2564 -
2568 Tafiussiaunanlunisimul Ao 1) ulsuign1simuInIuAsegne
Fatmnenisiulaves GOP WidanuBanguunndsdu Tnedadmang
dasnsidulaves GOP Wusel warannsauiuidsuldnuaniunisal
wag 2) ulsvemsianaunwasnndon Taglianuddyiunisannis
Udesfinwasusulaeenles eymslugnmsidulszimaivasaansuey I
Ignelull 2603 wSeuatiuayugmamnssundsuaren uanaini dls
audAnyfunisamuimuuinnssuuasiiuannmdinuesUssang
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UIANTTULBINUT (Area-based

Innovation)

nswanu NSl SlnediiesnsyRuiuiliddnenmlunis
ahauinnssudeazaeliAnnsianmaiuasvgiuasdsa Ulugnist
Aun A infirvesaulufiui wadu 3 sedu éun

1) §1uufnngsy (Innovation District) #o #iuil/guwufiansnsodumendu
again dn1sUsenaugInalunguiieaiu

2) ilosuinnssu (Innovation City) fio 81umane 9 e1ufiinsaufuauiia
Wushanwalanuduiles

3) szileuinNssu (Innovation Corridor) AsBUAUVaNeLloIANTIY 3
uninendetuih UEnivhAteuazuTaunssuiumelulad A3via vive
BIO #14 9 $I1REYAABAEUNINISIAUNITENIAETBY

UIN1952AUTINA (Business-to-
Business : B2B)

nsvnsfsewinegsAsvhAvgsiasedy Tnefgaussasdiiie novaues
AuFBanIsegsia desduduingiu nisudedudn vsen1suinig
\iouselovtiviemianngafiavesesdns tnglillinmsihluiiogulnanie
u3lneies 1y Msdefuniilendnide g3ia B28 inudiutuldves 1 dau
Inggfdugsfasmuuudsegne DHL s

UsN1552AUUSZV1YU

(Business-to-Customer : B2C)

gsRafeAuAMSeUIssEnI e sssRa) wastuslnaneyanalc)
Hulssnvgsiia E-commerce fifiarudiiussvordussiadvoigsia
wazdfiolaemnsa feg1eg3Ra B2C ThumUszLamAudn 1wy o1ms, idoin uay
Usekamuinis oy anenistu, Tsauwsy Jusiu

U3N1952UUARANIA

(Cloud service)

A1TLAUTNTUTZNIANALUUAAIA LAAINKUIAANITIRUS N5 LaeTd
Usglominnlassasiiugilefifvhaomdenlosiu lnefidswnesinnume
WauaenUsvaudunilafientu Weliuinsweundindusing 4 Idefide
aneuduougiennvosioinisliuins SnadieUssvdandinunas
ana 19918 tns1zAaIdABLAAf ¢ ierurwmealuladiad ey
(Virtualization) 55UU%&VL;J15Qﬂﬁi’wﬁmsl,uﬁawaqammuzLLaz%mmmmmm
29IN1515EUUUTENIANAINTEUUANN 9 T TAAANITUSAITUWaNY |08
W n1sUsTYur1udwinasidn Web Conferencing, Online Meetings
Aldnueegluieadeiu vieilnatuauasdnlanila

U3n1599238% (Smart

Services)

o

nsivimslususuuidnluguinshidnandsuusnisanansaidenlduinig
HugUnsalivanvang

U1udaR38e (Smart Home)

nsdmalulagunldlunisiauidiudaaies 4 arufe AuguaIn Ay
AINdN AUANUUADANY kATATUANNAZAINAUIY KIUNITTBURBAY
gunsaldnsuznelutiusemalulad Al uag loT

Uszleviannmaiudsisuau

w3n (First-mover advantages)

anulalUssvnnnsidignataneuaudsdu Nilusewamadiimineins
nauithung wavmann Wusiu

Ysunnaudayanannsaiudald
(Throughput)

Ysuaudeyadisudaimilduiniiesda Gedaardwnngded miieduves
throughput H@adLuy A bit AU WAz byte AU

e | 163



Uayyszhng (Artificial
Intelligence : Al)

umaniuwrumidwesinermansaouiinned fiierdesiuiznisvinli
ABNNINBSIANAINTAAR B BENTOIREULUUNG ANTTUNYYE lngianie
anuanansatunsanedld iefidyaiues ﬁm@nﬁmu@éﬂuﬁa%ﬂﬁ
pouiunes SusenindyuiussAvg yuueso Al fudazauionalil
wiloufu Tusgiuin indasnisanuaainlaeddeimginssudidse
Aawndeuviierfinisfnldvemandn Al

wHuNIsHRILawnalulad 5G
V29aUMNdU (Smarter London
Together)

wnun s ioaunalulad 56 vasasuneufiduiiaawnainuny Smart
London Tud 2556 Tnsunusenaiysulunissiusianisimuiides
welulad 56 hinTu LLa.uaJmsUsuEJﬂm“l,ﬁuwmiuiaaiﬂLLUUMﬂums‘wwm
WesliiAnUselevdaean wenanil LLmuumuwuﬁﬂﬂumﬂwmmim
maua‘uaammmaqmiﬁuaqmzﬂnﬁuﬂuww mwaaﬂamﬂﬂﬂuﬂumauwa
Yunlduselominoly wasiinmsliusnsdeuss wazauudandes Hudu

WUNLUANMUILATEFNINLAY
(Special Economic Zone :
SEZ)

U'%nmﬁuﬁﬁﬂmzﬂiiumsiﬂamammﬁwmLﬂwgﬁaﬁmw (NuW.) AUl
duaiauassgiafavmsunud sigazaduayunisvaunlasaaiig
fiugiu Avduszlominisamu mavdmsdanisussnuseinuuuly - ndu
nsliuimsuuuaisadnadaaruinmsdu 9 Adudu Faduiauiiios
ooy Tnglivssloviannadenlosiuusamaiioutu ieliussum
firnuduegiiatu

uivaasunalulad 56
(Sandbox)

ﬁuﬁﬁﬁmiﬁmuwé’ﬂmm%miﬁﬁuauaL‘fJuﬁmw’fal,mmﬁmmﬂﬁuﬁﬂﬂa
Tnefinsroudsungszileusenininiswauiwaznaaauuinnssulivinle
otsianguuazadesiauniudiielfaunsonaasdiuimsdmelulad
5G et

wunsslsaAsegianAYnIA
nziuean (Eastern Economic

Corridor : EEC)

NUNLYALATYFNINAYAIARE TUDBNLNDITBITUNITTULAA BULAT N DY
Juszuuuazdivsz@nsamniunalnnisuimsdnnis aneldnisiidugua
YoIAMENITTUNITULHUIEW UT LUALATYIAAN LAYAIARETURRN LAY

o =@ < o & A
wiensguunsiluusesiu nslussezusnasidunsenseauiiuiluen 3
Jain Ao vays sveed Lavasduny

uwanwasy (Platform)

szuulUsunsumeufiamesiianansavenedannuaansasedlidnie dns
Wnilsiduvielugalvl o sdevenagmasaiian iRauinnssulmi quane
wazansnsailusedontuszuuduld unanvefuliilddiinegurgoniiuas
wigmuluiaiuled vieuinisiieuduannsnideulusunsunsoideuvie
fatayalalnednludif

UIATNI1TADALAITS
(Park and Ride)

Tassnsifledaieiumseysnindanu Taeidulassmsafinsyiuussaniud
Taunsavensasususnalatemmessalii elilssrwuiifisatise
udurenield antuanunsatfisailiuimsiu-dauuulsidea-lddnglde
salwfifodunsludammnetaomsiidesnsuunsldsauuauy

UINTNITARDULIANNNY
(Flexible Working Time)

FEUUNMIINUMUUBanguninuausaviesenauailaflanels
nspuIANIBdAnsivun WewAriuldasuaudluaiosinsseyld
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Waaunalulad 5G (5G City)

e dlasedie 56 Usz@nSnangs (High Efficiency 5G Network) 18u
Tassafrsiuguiidrdylunsianiuinissaasesiusing  Fedeliifa
Usglovtigagaunninig nalenvu uaznalszvvuiienduegneluides
InediAi1uATaUARNBY19NT199119 (Extensively Coverage) WagaIu15a
L%amaﬁwmmﬁaqﬂ (High Speed Connectivity) laag1sdusz@nsnw
BnTZAUTAANEILITOIUNSITTINSIEUTNTARs B UTEIANANG 9 TIuER
nsumalulad 56 WINNdwaINAIUNITEUSNENENIU a5 eNaNTEN UG
vindedandey Wlevianngnsdusioanalulad 56 egrsdsdu

199932382 (Smart City)

dlesildusslovtinnmaluladuazuianssufivuaiowasagaain iieuiiu
Uszavinmaaanisliuiniswaznsuimsinnisdles analdaneuasnisld
n¥mensvenilosaruszanstmineg Tneidunisesnuuuuinisiia wax
nsfduiuvesniagsiawaznausevdlunm s Melawuida
nsiaun esiney ewiuats Tiuszvmiluiiodquamdinia &
AwaY agnedsduy

sansumuAsEeglng (5G

Remote Controlled Crane)

nsdnalulag 56 udszyndldlunishieduiiinuaiunsaniuauasy
gngauAlaainszeglng iedigusmsiamsvudsdualuinsomaiydla
pEalUTEANSAMINNETY

FONYIUARNLAUTIATEL
(5G Connected Ambulance)

nsimalulaguaruinnssuidiunhieiiudssansainnisdearssveslng
FEUINUMEUUIINE VAN ULaEL I RNz lunsiNTALABIN1T
FundadaiuduiielinsshudUiadululdegrsuiugunngdu

sognAtuANszEElng (5G
Remote Controlled Forklift)

nsdwnalulad 56 wWngeauausasndun1sveglna Taiunse
wioudedwesnyanilalugdnyaiideinistavuusealntduasuaiugn
inAuUaeadslunuiliadesg

SNYUAYULANDUDN LU

(Autonomous Vehicle)

sogudiannsatuindeusnodueddaglidesoduauniuan 1udnnis
waluladfugueudfuunlduezdignaialanisanindiainnisally
sasusdumdouseiuewaludfidunshausuduresnaluladsng o
WU szuuuud szuuiiivihiiduyuagalitusosudduindeusalusia

s

wazszuuUsvananalgausyivs (Hudu

<

saguRliauty (Autonomous
Vehicle)

grunvuglinutuiondowaluladiazsruuueesens o emaslung
Juindeu IneUs1FIINNITAIUANKIRAINITIINULLE

S0AA899ALULR AGV
(Automated Guided Vehicle)

wivugAltlunsudeduiuuusaluialaglideddaulunisty dwunsld
uwouwiindn Iudoiawes Wudvenfemidiidusonanadoud dioan
Homnsldiussnu Yssndadiuildaos PgannaNsinudsingiv iu
UszanSamlunisndn dddlunuonamnssailssnu adsdud 1idudes
duangemilslugdnqanils

SEAUNISUUANALENYTAIN
(Reliability)

nswewdeffliatiesnmdmiuuinisiidesnisaunugUunsalszuglnavse
Uinsidewinnueasn 24 F1lus laglinedgmlassisauvsofndn
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szuuAuANSRluTRneTuty

(Home Automation)

dunilwessruumuguensaluli Tnsaseunguianznisamuguludin
flogo1ds wiotuwiniu ssuudanainazusznauludremalulad
MANVANBUTZNN LEU NIAIVANLANAINS NMIAIUANgAINgALAYANTY
msmupunsUalnussauazntiieg warssuusnwinudasade (usiu

STUULATRUNYEIUA
(5G Private Network)

srvuiadeteneluedng Jadewnietnelunsazarnudiseiu Tnvends
Internet Wuianans winzgdwduesinsuunalngdadosnsaruadosily
msfnseudsteyaseuiteann swdadulasseiifiaududiuis neu
landlumumssnnanuvasnssvesdeya

szuvananluntn

(Facial Recognition)

sEUUNIRTImIbuniivesuyeduazUsunwluninlagdnlulid nseuas
Usnguuuuluntiignesiadu wazliia @ uazeinisinuasgnuiulag
anluglf

sTUUUERimanUszauas
%1619 (Door and Window

Magnetic Sensor)

wuwesildnsdudaveuiindnassBufiafisenintaesussguazanuiiie
Tgnsnsradumsilalszguientinddaeiigugesazdsdyaalude
nasaiialmvinnsuasiauN1u Application vuilsiie ua wazideslyisu

szuuInsANUIANARUNEINA
(UMTS)

UMTS g'a1131n Universal Mobile Telecommunication System vJu
w3evngluyn 3G ffiWansun1neIeUns GSM, GPRS uway EDGE laed
nsmneiionavauesnudasnslinudunisiu-defeyaiiuiniuves
Al Tnefanudilunisiudsdoyagatis 2 Mbit/sec

3UURIUEE (Wireline)

sruumsdslayalagriunisany Wy aelnsdne uazanglowinduea

STUUNAIULER1NNE
(Solar Cell System)

JEUUNSRARNGsunawuUssavy Ul sud lud uind ulnaldniy
55508 navusanaIdundanuiazenn Usiaanuany wazslu
GNEINOERHRIEN

STUUSASUdIDRseT

salneansoanserNlifnsenduautu

(Smart Shuttle Bus)
v 3 a [ 4
szuuTedunndUeygusshvg

(5G Al for Diagnosis in
Radiology)

Asltimalulad AllUunYaeiuused@nsnnausedidads (Diagnostic
radiology) 191 LonwLsd Aduntwanlnii (lenensle) uazdansiwnan (Ju
Fiu

seuulidane (Wireless)

sruunsdeasteyaifizuuvulunsdomsuuuldldans lngldnsdsadu
auiangluguing RF was adudunsnse Tumsfunasdsdoyasening
AoNTRDSURAZLASEY KNUNA Nzqiums Ineuvedsneadnsdu 4 Tng
U51MINAUABINITVBINTLAUANY

Sualntineu
(5G Unmanned Store)

Usnsfudildnidnaudansesildanuadesvesdygianiotieie
Feulgan1svheunszuu sauwaunisldinalulad Al loT uag Big Data
L BABUALBIAINNALAINAUIBYBIRNAT hazandiuauniina1ulunis
Tusng

BSealny (Real Time)

JEUUNaUNsaliNIneuAUDRINTEUVEE Tuitviulawelasusunadily
Tunmnsgeuafiszuuisealndiazduszuuilddsnailunisussuiananie
9199znabiiattunsussanadueud
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AudufuRn1sdvaies
(Intelligent Operation Center
:100)

gudnanaiiiusuiaiiouausauar suuyssamsunaainveaiiodanies
vhuilunsmuguuaruImsinnisssuusng. 9 saufaszanenuain
svorlna anunsnihdoyaunaendosguavgnisaifiind uludedlduuy
BoalnikiumeuanmarualnguazsruuauANELnasTiaade

an3ufia (Streaming)

o

nssuasd eI anenealidlafdinenn nlazlduwun3 ov1esEUU
a f @ v v = R4 = s 1 .

duwesidanlrensitnaluladlaglisasdinisannilvanlng wWu g Live
Ul Facebook %138 Youtube §3ilgUnsaiunnunesessu i Aoudiames,
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