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2.1.1 foyaidedinsziivasnisianszuumsieansiiany
nswAsuuaslugavesmsdomsliae  (Generation-G)  tugntfifiuniséidais s
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Mobile Network and Service Evolution

mwﬁ 2-1 Mobile-Network-Evolution (Scheffler, 2019)
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(1) msdaanslugn 16

iwdnalnsdwilianetriausnlagniGuinunlul 1982 warUszaummdiieesnsauysaily
ful 1990 %aszuuﬁamsﬁmzf[,uzgﬂﬁawmiaﬁamsﬁmé@mmLﬁmwhﬁfumﬁaLwﬂiuiaﬁ
Advanced Mobile Phone System (AMPS) Fesvuu AMPS Huduszuuildngg Modulated Armidiuuy
Frequency Division Multiple Access (FDMA) fatasdayaauanudivninnite 30 KHz igmuainudivag
824- 894MHz

(2) ms@eanslugn 2G

spuumsdeansluge 26 vdeisdnfufludessuy osm duldgnBuitanndulutisans

U

o a

nessy 1980 Taemslifedygnuuuiivadmiunisdedyanandos mstmundulngasdiuluma
funsideduynauuuddrhulddmsunisddiuinsiuds Sﬁaagaﬁmﬁa?iaLLazmwﬁaammL%aﬁ
(s kbps) Taedinmslidesdyanamuiifinirefus 30 §1 200 KHz vdwniulshnuldinsiaun
segonnesruy 26 Wusruu 256 laefimsliiBuszuy Packet switch wonesmsnainszuy Circuit
switch @350y 2.5G awnsn Judefeyaldnnuidagsanunnds 144 kbps

(3) mseansluga 3G

520U 3G Huldfinstaunnanssuy GsM uadldEudinislinuadusnlud 2000 Toe
srasdvdnvesmelulademsliuinsiuddioyalifenudunntunnmelulad  asm Tasns
Wimunnsudsdeyaru Wide Band Wireless Network flamnsasesiunsivdsdeyafinuiiigean
fis 14 Mbps %nﬁﬂﬁ’mmimaﬁumﬂﬁu%m?ﬁagashul,ﬂ'%aszha%ulmaiﬁmlﬁﬁsﬁu uazaNTand
vinsnavimiagiflenueiotelnsdmiindoudl  muddimadauinislirseunqunislémeuen
Ussinaveionn Global Roaming lutisduduveanalulad 36 duldiUansiiuundunnudlug
2100MHz shemuninswestesdyaas 15-20MHz Safisswefumsliuinsdumesidnauiiguas
nsfeansuuinlenoa

(4) msdeansluga 4G

welulad 46 ligniannlvfiauanunsalunisiudeya (Download) feaansageds 100
Mbps Gsanunsnsessumslsiuinsiiintiuluga 36 dRuntu suwfansliuinisuuull wu
msuimsusdefaniluguuuudiadiidis msgsionstnsiimiinuszuulaseinensdwiindeuiiday
SiTmLaumﬂﬁ‘ﬁut,l,az%Udﬂ%aagalﬁﬁmm?jaﬁuﬂdwszw 3G walulad 4G M‘%aﬁgﬂﬁaﬂimﬁ’ﬂﬂ'jw LTE (Long
Term  Evolution) ﬁugﬂﬁmmmL‘ﬁaL‘ﬁuﬂmm‘vwaaizUU‘LﬁiaﬁUU%ﬂﬁﬂuadLL@U‘W%miugULwU“LmﬂaJ
F1audu nslivinsuseauuudliang (Mobile Broadband) mssudsdaruuarzunim (MMS) ms
glnsvimdinuszuuinsdmiiedeuil (Mobile Tv) msdudouazsenslusuuuy HOTV szuunseane
doyayaiifleuuuAdvia Digital Video Broadcasting (DVB) wardanunsaliusnssudstoyauuuides

HUSEUU IP 1A38%N8 %SeNiSanin VOLTE (Voice Over LTE)
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(5) n1sdaansluga 56

wialulad 56 legniduiamnlulanevmssy 2010 uazGugnldnululsemegiimanalulad
W Ussmanndle Ussmeansgewsni wavansisasgusyrvuiuly U 2019

weluled 56 duflmwanansalumsvddeyalildanuduassiaugnndatund
welled a6 Snviedslianlidanuminidussdiadesnmussssuuinniudehlifemese
nsthedueufunldidendeszuuufuanislugngraminssy 4.0 wasnmsilensiofugunsal 10T flas
fnslnueghmuuiusasdfosnsiiunuasalunsifuunnesliivssansamantulaed
wuawednsiionglunslinulfifussesnanedisies 10 T

Mnswazdeniuaunsaasuteyadaingiveinmsiannssuunsdeasifas Tnons
Wisuisuinasguluduanuannsalumsdsdoya anug Winsiugiu dedesuazemmanunsaes
luusiazgavasnsdoasuaynsuiulsaddeundasifimsimuuiulsliitiluiazen wuien 56
Tutlagdu ﬁaﬁmmmLLamLLuuaa;U"Lﬁmmmmﬁma'mﬁy

M319% 2-1 madSeudisunisdearsliiangluusiazen (Gawas 2015)"

Technology 1G 2G 3G 4G 5G
Start/Deployment 1970-1980 1990-2004 2004-2010 2010-2019 2019
Data Throughput 2Kbps 64 Kbps 2 Mbps 1 Gbps 20 Gbps
Technology Analog Digital CDMA 20007, LTE® 5G
UMTS?
Core Network Circult Switch - Clrcuit Switch - Clrcuit Switch Packet Network | Packet Network

- Packet Network | - Packet Network

Multiplexing FDMAS FDMA, TOMAT CDMA® OFDMA® OFDMA
Primary Service Analog Phone Digital Phone Phone calls, Al-IP Service High speed, High
Calls Calls and Messaging, Data (including Voice | capacity and
Messaging Messages) provide large

broadcasting of

data in Gbps

1.COMA 2000 : hunnsgruveanaluladlusszga 36 simunlas 36PP2 Felimmunlddulualuniveudnndouatlunivinmald

2UMTS : Universal Mobile Telecommunications System tfusnasgiuveanaluladlumszga 36 i law 3GPP dsfimsthinetnaunsuanesilan
3.LTE : Long Term Evolution usnasgiuveamalulaglugn 46 fignitaunsiesenunainmalulad COMA 2000 uaz UMTS

4.FDMA : Frequency division multiple access iiuiinssalidesdrauuuidosduiliismsutsnnud

5.TDMA : Time division multiple access ilu3§nssalivosdyaniliisnisuvaam

6.CDMA: Code division multiple access iiuiin1ssauldvasdoyaailiisnadhsa

7.0FDMA: orthogonal frequency-division multiple access LA ssanlivedyaauuuiilizimsuuioondugwgoniiiofumugases
Foyareuannui

s fuanufniufisiuesivin

9.Recent advances in broadcasting standard and research. https://blog.3gdg.co.uk/2019/08/te-5g-broadcast-evolution.html
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Technology 1G 2G 36 4G 5G
Key differentiator Mobility Secure, Mass Better Internet Faster Better Coverage
adoption experience Broadband and no dropped
Intemnet, Lower | calls, much lLower
Latency latency, better
performance
Weakness Poor spectral Limited data Real Performance | Battery use is Limit coverage for
efficiency, rates, difficult to | fail to match maore, Required | High band
majar security support demand | type, failure of complicated frequency, Heavy
issue for internet and WAP for internet and expensive and large antenna
e-mail access hardware for Mid band
frequency

212 newauaasguveamaluladdessiimeiiethunldnudmivianisinsiia
uaznszaneides

nstmunesgiuresveameluladdomslsmeiievunlituuinensznedesiuldgnitu
Fulutszanai® a.a. 2006 Feanasgrumaluladfignidend Multimedia Broadcast Multicast Service
(MBMS) subsystem faidumaluladilldgnimunatunausnlusnasgiu 36PP Release 6 tiouldau
$fUszUY 3G vsa UMTS sosnlusmsgiu 3GPP Release 9 maluladilldgnifanlstasysalunniy
dielfnusaniussuu 46 vike LTE wazldgniBeninmalulad eMBMS (evolved MBMS) wsantiusionn
Tuinnsgiu 3 GPP Release 14 Aldgnimulifsulusnuaranunsalfnusmtumelulad  LTE- Ad-
vanced Pro adlunsitannegaimnsslnavesmaluladiuaifgnFoninmelulad FeMBMS (Further
evolved MBMS) 1m531u 3GPP leithimelulad FeMBMS unldisauiuumsgiu 3GPP Release 16 uaz
IsigniSendnmalulad “LTE based 56 terrestrial broadcast” Fsgniansiusamsldnududiunies
weluladl 56 egradumanis

New enhanced TV (enTV) system

eMBMS defined for LTE, designed to efficiently support
improving coverage and terrestrial digital TV broadcast

system efficiency
[ 3G ite e Ite
e (Rek-12/13) A (Reh14) Broadcast
(Rel-16+)

Cellular broadcast (MBMS) first

supported in EDGE, CDMA2000 eMBMS supports mode

1xEV-DO and WCDMA switching and expands to Meets all 5G Broadcast requirements,

mission-critical push-to-talk enabling standalone broadcast and

expanding to new services

B Cellular Broadcast Evolution

amil 22 msmunasguveunaluladieasimefiotundiuuinsnsyaedssuasinsiied (Pioneering 5G
Broadcast, Qualcom Research- May 2021)"

10. 5G - Pioneering 5G Broadcast — Qualcomm 2021 https://gsacom.com/paper/pioneering-5¢-broadcast-qualcomm-2021,
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welulaBnsnszaenmuazdesuumaiuiu  (Terrestrial Broadcasting)  wawn15dedns
wulfmethildgnitaniosldisidnuwuysanmsssfundussssnamenums  faiaes
Lwﬂiuiaﬁﬁ”'uléfﬁmiﬁmmuu‘ﬁugmﬂuaamsaiaﬁ’iyiyﬂm HUA39918 1P Lagszuyu OFDM (Orthogo-
nal Frequency Division Multiplexing) Hugasdgyqailuainia 5'?13m’%‘iaﬁua’ﬁ’faa&aﬁ?uwamwm%’u
emtayaluguiuuredluslaneamusnmsgiu 36PP dyauiigndnddlugiuuy DVB-T2 duaunse
gudsunilumsnssnedaalugiiuy FeMBMS agnamsnzauuaglisniuly wazanuiiign
T duagluguiimonadesmnzaslunsmeunsdyyalnsiaiuuuiauinegudadaufinaiduld

o

gnimualihunlfnuriuszuuFoanslianglutagiuluzuuuunsinasinisaienen NINTEY

U
o

doyanalnsvirilugUuuuadavsonsdnassndunnudiiiothuldonu lussuudeasiiaeedilsinu

-

wsessudygamsegunsainltlulasmnelianedesaunsasesiuniaiu (Receive-only Mode) uazsios
ofensdldszundeansliaelaeld  FumsamieuaUnsainlisudyananssudyarainsiamily
Uagtu

(1) mswuinalulad Mobile broadcast 31ngn 4G lUgan 5G

2017 2018 2019

N_

Ite” Fevens INECTIED
W [ s g
DG LTE-based 5G Terrestrial Broadcast m

= B Orly Unicast,
& -no Broadcast
| Ress yet

New Radio (NR)

At 2-3 nsanmelulad Mobile broadcast 91ngA 4G 118y 56 (Mouhouche, 2019)

wialuladl FeMBMS (Further evolved-Multimedia Broadcast Multicast Service) lﬁgﬂﬁmm
Wiindusnaninalulad eMBMS Wieiunruanunsaveanalulad 4G wie LTE ieldnszanedyan
Insvirfluguuuy Linear Boardcasting wae Usn1stnenens1en1sivy WWdssuagnslddrinduagsu
Fuduhdendnlunmstamumelulad FeMBMS Tu 3GPP Release 14 uazdsldfimsussqmaluladizen
1 LTE-based 5G Terrestrial Broadcast 1uadevdislu 3GPP Release 16 iloaslfifumnaluladdmiu
Mobile Broadcast lugn 5G Foranaluladi axdimnuannsolunsdadyaanmuasdes anases
a'ﬁzyiyﬂmmmEJLﬂ%'aalUé’a;ﬁwhu Single Frequency Network (SFN) Tagldlassdngiamziaizaslunig
dhemendayanas Ai3nd1 HPHT (High-Power High-Tower) Single Frequency Networks fianansaldfanu
59U LTE/5G chipset ﬁ'lﬁ?j'muiuLﬂ%aaqﬂszhaiuﬂﬁ]a;ﬁuﬁammsﬂ%uﬁzyzym Linear Boardcasting lay
masevendyeyiaing
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(2) wAlulag Mobile broadcast g 5G Tullagtu
welula8 Broadcast luga 56 dugniimuiluluasssuuuumeiudailignimualily
11MIFIU 3GPP Release Fsiifio inAlulad 5G standalone broadcast waz waluladwuy Mixed-mode

multicast
Standalone broadcast Mixed-mode multicast
Dedicated broadcasting network to provide a common Low-power network supporting dynamic mode switching
delivery platform for richer contents and services between unicast/broadcast to efficiently deliver content
/A — -
A = @ 9t
= \ - R
A EBEnceEs R’
Single Frequency Network (SFN) Dynamic switching between lI I
for downlink broadcast only broadcast and unicast
Live distribution of mass media content Broader 5G use cases

At 2- wilulad Mobile broadcast aoaguuuulugn 56 (GSA, 2021)

walulad 56 Standalone Broadcast atumaluladilidmiuedeteillidmiunszans
Sy Inuy Broadcast whiuilensuauasaudoansvesUsznaumsgsianssneidesuarinsvia
udsfuansenmsaoumusiitesnisdfeuulihdanndedulasnisnssasaoumuiinlugats
es3uszULUsEdnd uay gunsalindesiunuulians Sessuuiilu 3GPP Release 16 ldgni3unda En-
hanced TV fimsiannuuaninenssuuuilmiilismiuguuuunsdsdoyadldmledlily 36PP Re-
lease  wazdiaunsaneudupsANdeInIsTBINnsTedsasinsiadlugn 56 lilusgadlu
welulaBiduannsavasuadu UHF Spectrum luilaqtiu (unfuansd 470-698 MH)TE
Usgneunsianisnszaeideuaslvsvimidanslduasdunaluladlignosnuuuliansaligunsaisu
dedyaasiuszuuiaietelaeiiinslieglutiagiuld

walulad 56 Mixed-mode Multicast aidumeluladiifinnuanunsasesiums aduld
ns3udsoyassvinn WUU Unicast WAy WUy Broadcast Idmuanaudfesnislurasiufeasannse
WiulszAnsnmuaranuquenadetielfunniuniuiy weluladvauuy Standalone Broadcast waw
Mixed-mode Multicast agsimsiannsioluly 3GPP Release 17 ioWanUuszavEnm wagau
annselineUauBInIRBIN1SURY Use Case sty loT way Public Safety 18usiu

Tufrunlunaeussmaldinnuaulafnwnmialiled 56 wilfifiedanisnszane
FosuarInsmifuethaunsvaneinnnd 25 Jsene veiflesdnsfidendt 56 Multimedia Action
Group (5G MAG) %’ﬁLﬁumﬁﬂs‘iwﬁaizijaqmaﬂwﬂismﬁw q fiflannd@nuinndy 40 Usema  saufiu
Wsliwnmahwalulad 56 ussgndldlunisliuinisnssnedsuaginsimiluguuuugsia uagled

maaeuwmaluladailluudmseeglutinisnsuunulunareyssmanilandsiilauans awi 2-5
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South Korea

Colombia

2020-21: Ds Brazil

broadcast tn ol¢ ct caling

il 25 fheghawesUsamaiidesmsthmalulat 56 wliluAanisnssaneidoasinavied (GSA 2021)"
. < ad 1 = Ho \ v & om oy Moy o a

aedlsimumalulagnnanieldvegludammeaey  Aeudadeldlafinisianldlufanis
nsrnedsanasinsvimilugegsia

fadmealulad 56 Tulaqduasianuanunsalumsivdsleyaiigaiianansasesiunis
aaananeunsuasdetiuiseuandngdlusedu ak lalunaldMund anudesslunisdnlvan
da a - TS 5 = S o e & a a %
AflaNTUuAY Fanannisueideyahuldeailiie nsursilemiindalaegldauies (User-Gener-
ated Content) 5348l Video on Demand (VoD) #iansnsaldenlérnugunsaifivannuatelidninies
welulnsdwifletiednsialy savisduuinisidanudeanislunmslialunniinnnauenainiinalulad
Virtual Reality (VR) waz Augmented Reality (AR) 8ilsigninanifmundunuiilinimaiiousss 360
Virtual tour Ailtlunsiufiesaaufivieaiosng q delawandildmalulad AR Tumsuszndusiusle
wunAulanngsty  suluisnisdenenanimuagaeudsaiaeilvignususm VR awnsaiui
Usvaumsallaadoudvuluaumvisaiupeudsnass 9 dmsliuinsionnutuiiananiliineg
«Ju VR w30 AR fesendamelulad 56 Whandisluseanissudadoyaludsunannnldednessings siuds
MIUsTINANALAE NOUELBITITINEIDNAY

V¥ . o - o - .

fatumsAnwmmaimelulad 56 wildlunisudnmsnszaneideuazvnsin il
UszAnsnw Jsfimnudnduedneds

11. GSA. (2021). Pioneering 5G Broadcast, Qualcom Research

——4
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2.2 walulad 5G wazmsthwyszendlilufansnszatedes fanisnsviad wazfanisiiendes

2.2.1 anvagmamaianazainudunsavaanalulad 56

User expenienced
Peak data rate data rate
(Gbit/'s) (Mbit's)

Area traffic i
capacity pectrum

(Mbit/s/ud ) 10 ;V efficiency

100x 00
Mobility

Network ‘st
(kmvh)

energy efficiency

Connection depsity Latency
(devices/kni ) (ms)

AW 2-6 WnsgINEmSUITUU 56 ANyl ITU-R M.2083-0 (ITU, 2015)"

wellad 56 gnimuiliivssavsnmlasiiemasnsafadudlenioufivutumelulad
4G Iiterioluil

- $mnnsdedieyagean (Peak Data Rate) sy 20 wh dwsushsmsdsdoyaiflilisy
(Downlink)

- AUMNIRITEUU (Latency) amassnniignldfia 10 wih

- mmenansalumsiudeyaluvaziadoudl (Mobility) fiansnsasesiunsiadeudifinnudy
disduldde 15 uh

- anuvuuiulunsiiense (Connection Density) Swnefadnaugunsaliiszuvannsa
s093Ul¢ Tuiluilamzanzandatuis 10 wh

a

- Usgdnsnmnsinasauueslasstng (Energy efficiency) WinTu 100 i

D
=

- Uszansnmnisldniuaiud (Spectrum efficiency) WnAY 3 L

- InNsdedayageaadeniuil (Area traffic capacity) Wiiau 100 i
= o a X oAy & o g va = = o v o v
Felapnuanunsaiunusaflanaiuni ilrllanuausaiismwefiagsessunmsliuinig Tu 3 a1
nanle peseludl

12. ITU-R Recommendation M.2083-0, IMT Vision - “Framework and overall objectives of the future develg



14 asUwamsAnuidioindaunuwseuTumstins:uuinalulad 56
vs:gnaldlufamsns:negides Aamsinsied lia:iamsiingado)

+ eMBB %39 enhanced Mobile Broadband e mslinludnuasiidesnmsmsdstoya
Aruirgeaalénnda 20 Gbps  Fanslinudnuasineuaussmudeinismads wasiuteyasiuau
10 Famsaronnudesnsmslinudumesidalutagiu

« MMTC %38 massive Machine Type Communications # nsldnuiifinisdeudenes
gunsalsunnluiuiidesuiiieudosnsmauiunniesudugunsalvemmsilans  Tog
msdsdeyavesgunsaflumslinudnuast andunisddoyannadnillifessmmiagenn wasd
Anuansafineuausssiaislunafivegmslinureauunneildis 10 Yaulu Feemwannsa
ildszuy 56 weneanfumsinuresgunsaliman 10T Tuewandmiunisliimslududies
daasey sy

« URLLC %39 Ultra-Reliable and Low Latency Communications fonsldnuiidesnis
mwummm‘Lumadﬁa;&aﬁﬁﬁmmimmmﬁsJiLf]uasmmﬂ suadlnumanan (Latency) wie
anumidlunsdsfoyalussiviidosnds 1 Sedunit luveiissuy 46 Tuthgtuduainsasessy
anumsnatlussdu 10 fadtunfivindu Seemwaunsaividissuy 56 mngdunslinussuud
foan1sAuLtugge (Critical Application) Wu msliusnsdessedyaadmsumsindamalna
nsmunuiiesinsuasszuusaluiFlulssnu wiensmusviessuuliimmumsmdesnsudliaudy

) 2
Lusu
o o

(1) AMUEINTAVDITSUU 5G HhJLLﬂasz']uﬂ’J']lm

, de o o . v 4

gunnuddmiumalulad 56 Tuussmesng o agulansnmi 2-7

<1GHz 1-6GHz 24-28GHz 37-40GHz === 64-71GHz
3.55-3.7GHz 24.25-24.45GHz
= 37-40GHz
3.7-4.2GH 24.75-25.25GH :
=  000MHz 5.9.7.1GHz 27.5.28.356Hz 47.2-48.2GHz Sl
l*l 600MHz 27.5-28.35GHz 3.2%001 64-71GHz
| 34aac: 24.5.27.56Hz
N LZ] 700MHz 3.4-0.8GHz 26GHz
an c— —
- STk 24.5-27.5GHz 37.5-42.5GHz
:‘: 3.4-3.7GHz 26.5-29.5GHz
(@) e 27.5-29.5GHz

N2 .
3.4-3.7GHz 24.25-27.5GHz 39GHz

A 27 drunridndu 56 vesrneUssma (Qualcomm, 2020)°

13. Qualcomm. (2020). Global update on spectrum for 4G & 5G. https://www.qualcomm.com/media/documents/files/spectrum-for-dg-and-5g.pdf

I ——
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WesnAnuaansansiumalinvesraunud 56 luudaseuinuanvazuaslindninly

P
& A

uriazsuiuanaeiudldun dumnudilumsdeioya mmminmesssuy way veunvesiuiinsls
u3ms el

1) Low Band : ghunufifiegluguanufifitosnin 1 GHz (Low Band) Tneslduaudly
299 600 MH Waz 700 MHz LﬂuzhummﬁLﬁasaﬁummmamqmaaﬁaﬁgm (Coverage) \uuim
nawmsnzuinsihanlguluguuuy MBB massive 10T wag URLLC

2) Mid Band : gunnudifiegseninesasenad 1 GHz uag 6 GHz (Mid Band) Tnedlguennsd
C-band (3300-4200 MHz Wag 4400-5000 MHz) iughumnuiilesesiunnusiosnseiuguediass
218 (Capacity) ﬁgq Fadunrudivssnadlugldiunlddmsu 56 Taeguaud 3600-3600 MHz
finmssgyidughuamidmiviansinsanauedeuiianna  ludedsivingvesanaminsauunay
swwrhalsne agslsfinaludssmdlnedy gruad 3400-4200 MHz Snsiaasiteliulufans
afienegludagiiu uazguamd 4400-5000 MHz fnsdnassiftelfonlunsdeaslufismsyszd

a

v

ee.

3) High Band: ghumuiifleglugiuanuiiiigantt 24 GHz (High Band) thufugnuaaid
fleglutasilifonin Millimeter Wave (mmw) Faduguanuiiifieruenadudusnlussiuiadiuns
Hagtulunnuszmaitilandudafimsldauniuauilurudlinnidesmnitostalufuanuasey
auituilasamilyuddyanaldnseunquiatoundnfutaedouneunianuanudBandwidth)
ﬁnf’mmﬂﬁmmimaﬁ‘ummﬁﬂﬁqamﬂ (Ultrahigh Capacity) wazAumiay (Latency) fitfesann
nsthauigwiiiforaildnuluiuifivinumsinugaiedianufemssanieyatias

dmsulssmalnioddimasiauimaluladnisdeaslimenlasnaon  Susgameluled
26 Wasusihudu 36 uar 4G auludegiuleidadrdgamalulad 56 Fsnnznssunmsianisnszane
s Aanstnsviend wazhemsinseaunauuwiond (nane) Wumhsnuiinwthilietuinassaau
awidmiumalulad 56 d1gn navv. IdTauszya aduanud 56 Welfoununiius 2020 Taenavy.
|G anassAAUALAT 700 MHz, 2600 MHz uaz 26 GHz Wundliusnmaesenelulne lag AIS uag
TrueMove H li3uluayanlugasninadl 2.6 GHz uag 26 GHz mud U vazdivng DTAC Useyaifies
Aad 26 GHz wihtiu wenmilaaini Al IRedunud 700 MHz TlurneAsgiamiaatne CAT uag
TOT fildmusiufudy National Telecom (NT) lé¥usyginlunduauf 700 MHz wag 26 GHz nnu
Ay

vonnigedmhosnuiivdenasuisniliuinsiueiorelia  Iindefudnd
Augnagaun1sidnumalulad 56 Tuiusne deeagy

. drdnnueugnssunsfiannsziedes Aansinsdiml  uazfanisinsauuinuuiend

(namv.) Swwfuansaluvinends Tunsdnfagud 56 Al / loT Innovation Center Lilevingey




= asUwamsAnuidoindsuanuwsoulumstis:uuinalufad 56
nans. vs:gnaldlufamsns:negides Aamsinsied lia:iamsiingado)

Tnssne 56 Taelimnudienu 265 - 275 GHz Megremslimalulad 56 wu nsWamnduLuUsoEu
Fuindeuldioadnlug® mssnwmenuianising (Smart Hospital and Telehealth) L8ugu

. nIgTATTAaITYgRaLardsRuasI AN manSineaaivfnile 9
Famudvngeunislian 56 (56 Testbed) Lionadou AnuTideuasiann wavaiuayunsian aud
manaaouwmelulad 56 Tuituil EEC

fedi minageulinisemumalulad 56 (Use Case) lugudnageunsldam 56 (56 Test-
bed) wu

- U3um fileft Sin () w3e TOT Wudliuinas Infrastructure Sharing ladnagidu Op-
tical Fiber tenlnsauunay an1digiu usy uazldvesygmmadeundu 56 fe

- U3 nam nsesunan $13n e vide CAT léuausgunsaifianunsaldauriulase
Uy 5G WU loT A7398M1A (Weather Station) Wuwesasiaaninwindes (Environmental Sensors)
Smart street LED Light Wudu

. fune Tdunauelugiu “wsuusiudr iesjsgasnsvviude Tagldumalulad 56 an
Uszgndldanuiuimelulad Interet of Things safsgunsaliney wu Wuwes Tasu (Husu Fsazvir 1
WRiansdansiuiinsdgnlfegrausiuguasiussansam

- e idunnssumalulad AR/VR wuu 360 8461 (360 AR/VR) wae3Rlesiafioyi (Multi-
HD VDO) unnaaedlinusiuiumalulad 56

- wleeadwie ldansanunisudanueaiaiiouss (VR Football Game) lunagGndiass
sufamsnaassUszneulrdsssuivassasudiaiouselulsauaia (Car Factory) WUy Real-Time

. S3ndu Idtheunsainissudsdyanagu AR 4455 thanfiadeiivssmdlneiduwisusnues
lan wazandnyauuuusuiLazsaLUAlednaes

FeduFafienusuduegbeiiglivinslassehel$meussfitauszuunsdousetoyalu
gnamnsudesdmmiuazidiilamuaunsovesssuy 56 uansafululenslieuilunsaziy
Wieanunsaidenaud 56 uazandnenssulasaing 56 snUszgndldesnamnzanduausdioamsyes
izuuqmammimﬁuﬂizﬂaufT‘ummﬁaqrmmzhﬁiul,l,m‘asizwmiLﬁ?‘iawia%a;gaiuqmammiuu,siaz
wsiaffimdesnsmuaunsavesssutlassanaeieteilimiloutusiosns Wy eusieans
walulad 56 vasuinishugluuulmdlunngnamnssulignuandlifmsennuaansavesssuulas

Y18IRBIN1SVDITTUUISHUTIRTBY
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AN5199 2-2 ANAINT0VBITTUUIATIUeTABINTSUResTULIsausaRs ey (ACIA, 2019)"

N T N T T

Printing machine >6x9's <2ms 20 bytes >100 10 000 m2

Motion control  Machine tool >6x9's <0.5ms 50 bytes ~20 200 m2
Rackaging >6x9's <1ms 40 bytes ~50 50 m2
machine

Cooperative

motion control >6x9's 1 ms 40-250 bytes 100 <1 km2
Mobile robots
Video-operated = > >
remote control >6x9's 10-100 ms 15-150 kbytes 100 <1 km2
Assembly robots
Mobile control or milling >6x9's 4-8 ms 40 -250 bytes 4 100 m2
panels with machines
safety functions 5
Mobile cranes >6x9's  >20-30ms 40 -250 bytes 2 2 500 m2
Process automation & monitoring > 4x9's > 50 ms Variable 10,000 devices per km2

dmsumathmeluladinuszgndldfuinianssaedeuasneimidy aud 56 Ay
auzidunnudenu mwdd (low-band) wag eufguanudinans (Mid-band) adumudis
anudosmsgdlutlogiuddldun aduaud 700MHz uay AduALE 2600MHz fignuliuseTeilu
nsdeansrudumedidnanuiigeisnstiimilutagiudsdnlngasdunaiuliiie  wouwaiadu
vhludmiumsindedomsuasmsiudedeyalumausznvu

awiimnzanlunsinldfuianmsnssnedeaasionisngiml Ao enulugiu
3500MHz  #iffagnldaluszuvsnisnszneidesuasnsimiinunsnifieslutagiuludsunalne
Jaililianynsadnulddmivnsdomsiemelulad 56 1¢

2.2.2 nsinsaeansHIuaisn ldmsu 56
ANNEeganvesnsiunalulad 56 wildlulassenisdednslimenedymlunisi

v '
a o a

AhpsinfaaenMafidvunlugTuiiesessumalulad Massive MIMO wavidnanudndufiazfeaiinds
o A o w A a o . - i A
endryantunnd msurdunnuiiasediu mmWave (millimeter Wave) tieaninanudtugnui i
ANLENISaATEUARNNUTTUTEULATAR wagliansangaruainuIng wu miTsdn dune duld wie
anmemendiunndsfimududuiiszdesdinmsamulunmsindaadya oot Falnaseduyulu
v & Sy o ¥ o L Ao o =
maauesevieszuy 56 tuldgnandslunareUssmemilanineamgluiuiidAguasivsyyinsmun
wiwvessemeamaty Tunaneianudeinisiuiinnniianuamisatunisadidlasiadianugiu lag
L daa v ' = 1 a & v & = ° o & vy
wingiunniinnudesanisunuieniiasinlufandlasaiiiugin. Jenueindunmaiiaglainig

wilgunlaensnsaeansiiunfisuanldiumalulad 56

14. 5G ACIA. (2019). 5G for Connected Industries and Automation.




18 asUwamsAnuidioindaunuwseuTumstins:uuinalulad 56
vs:gnaldlufamsns:negides Aamsinsied lia:iamsiingado)

Tunanedfsuannisaeansaniisutindumalulad  Standalone  filsilAlAgadesiunis
o v ' ' v = o aa o a a i v
doanslSanerulasstngliane  aunnfedagtundnsiamnmalulagnriiievsalmifeenwuuaiian
anlaenssu 56 Mzdududeusevenaiotneiusasus, wvug, wiesdu uazaunsel 10T luaau
vhslnauagnsiuns luemandulnddyamadu 56 avamnsogndaananeinta iesesiuiu
szuv 56 vulandzdunaliflfnuldsulszaunsaidousedygyradisediosluludisn 9 ilanain
afieslueimeangnadsdulilaasseulaniutuidlaasiiSendy LEO (Low Earth Orbit)

wfisdliungdaas LEO asildudusgrsunnlunisvensveuanvesasetienuy 56 Wl
21M1A Nzia wariiuivialnanldanunsonseungulimenisasdyain 56 kunTiie agvinlinsden
v I ' oA a o o a ) a o ' s
nofeyailullegesiaiiies anluledluduniocdu Bed1sgy uasnvugdu 9 aunsalousagunsal
loT waw Sensor luvhsuluiiuiivindlng WWunsenseduresnisddeya 56 Tildaseunguundusiuma
HiuAuUeNATeY LazUsendanauaud Sudafiuatissninveddasitie Fee1aavanansademe
Innnstewiansuuniaiuiu - Seudgliaansasessunsiudedyaalinngiuuuluaed  uef
ieaneden1sieasiien1smIlnLasdIemiegauluysEninedie i iR

v & dd v a = a o o

mun1saseuaguivuiinlnavemnfisndsiauanunsasesiulunisdeaisuuy  Broad-
cast wagsasiunsida 10T memsdeasanufisunuuaaiuiunduiuidaindanuainsosesiunis
a a o & = "o ' a = & | o o ° a
vsmsnsznadssuazingied madeusedygiu 56 Mumaiisudadududfgly  nsdunalulad
5G anl45933uUINIS Streaming Media uag Content Tugatlagiuiudeurnuainguuuu Live Linear
Television Broadcasts lUifuluu Low Latency on-demand Streaming axtluu3nisfidrfgunniian
Tumsimalulad 56 unlda iedsdyaa 8K Video Streaming wag Online VR/AR Application/
Gaming MeMsiloudedyIn 56 ’MuaTfisn Fezaunsanszaedygralulamlansenisiuds
FoyannuiSigaazauviiludnunsaldeasuuulias

2.2.3 msihdanideenssy 56 wuu Network Slicing wnldlunisnszaredesuazianis
Tnsviay

szuvandnenssy 56 5u1ﬁgﬂaammu“lﬁmmmfﬁmaiw%’wmﬂimmﬁuaﬂmwwLLiJiﬁTu
fupnudeanisveseundiedunaznisliuinisene q Aiflanudesnisivarnvanelaglivdnnisiicen
71 “Network Slicing”

Network Slicing #ie Taseadavaslasetng 56 fiausaniesessulassnesiansugnsieanin
dwsumsliaonluguuuusia q Ssazudaedetsduin 9 sondudlad Tnowsiazalasazuandidass
FrefumiieUatenns (End-to-end network) iilawfiun1ssesiuudnisesnamainuans Tnganmnsaus
nsliusnmsduaaussameal

1. massive Machine-type Communication (mMTC) ﬁﬂwuﬂiﬂ%ﬁuqﬂﬂiﬂjﬁlﬂﬁLL‘UG\LG]@%
sunlngwardieintsuseansamiin Wy Wuwes
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2. Ultra Reliable Low Latency Communication (URLLC) wiummadindunsdlfivauuagil
mmnidetiogs Wy eumvugiduindeusefies

3. enhanced Mobile broadband (eMBB) iunsliuinisteyatmans anuisigaluiiem
wu nsliu3nsdnsu 4K 13 3D Video il miaiiousss

5G Network Slices

High Bandwidth
Ultra Low Latency

Low Energy/Low Bandwidth

loT/Sensors

Ultra High Bandwidth

Video Streaming

2107 2-8 56 Network Slicing (Chan, 2016)"°

mawsenlasEdesetiefiavinsosumalulad Network Slicing tudiosordemelulad Vir-
tualization uag Cloud #ieni1 56 NFV (Network Function Virtualization) Faiumeluladfiannsa
wenieseteanenmesnifunaneinietisuuuiaiiou (Network Virtualization) uasdanunsadnass
nwensiAdetny Radio Access Network (RAN) flusnsinsfuludmiungdugndngliuimsianneiiunn
sl Vainelfsruu 56 Network Function Virtualization (NFV) duianinsnvgsuazannia
liegBanguuaziiafiosnmasiiviguszneunisanunsaUsuussdnnsuaziigssnuiesevialideg
Fu dhemelulad 56 NPV {liuimsdsannsadilusunsuiadotiouuy Realtime wasfinkeuinislu q
Ihognsmdilaedanu anudesnsiuuinsinninmstmuadumensivdedoyadimsudldvane
mslutlagu

Fofunsmnuannsavesnsiaassninennsiasienuy Network Slicing wag 5G NFV
sudsszu cloud wllunslinisnszaneideauazfsmsinsvimlozyinliiuulisumdesenanim
vosdayaaiidesnislaghifinansenuiuaunmvesdyaia 56 Tunisivinmsdu {liuinstaseine
annsafun Audnuazvewsiay Network Slice lidasduaudlunmsdedygnn arumiag
waflosnn mudaendy uaziid1dny Network Slicing 5ummaaa§wuazﬂ%mﬂ?isulﬁashaﬁﬂmju
melulsifuniriuszuudfiRnssnlulia

15. Chan, C. (2016). It’s Time to Lay the Groundwork for 5G Network Slicing.
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20 vWs:gnatdluismsns=meide) Aamsinsiad iazAsmshingado)
5G infrastructure Network slices

| eMBB |

| URLLC l

| mMTC |

<
m
o
[
®
=
o
[
Q
O
[+
w
=3
>
&

amid 2-9 msthantnenssu 56 wuu Network Slicing snldlunisnsyaneidesuagianisingvie (Lombardo, 2019)

msliusnsnsnseedsiazfianisinsimdiuaansadunislunisusmsild “Network
Slice” vuszuvandnenssu 56 lauazanunsatanldsuiumalulagnisdsayauuu Multicast w3e
Broadcast

= a | v o a o v o v oo d X 0§ v

Futuwealulagnldlunsdsdoyadevsensumudludafvudnuuunnioudulaniagyinlv
Asimalulad 56 WlEluusnisnsyaneideaas InsiATENNS N UALBIAIILABINISVBINITIAUSANS
asznedesiaziansinsyimilaednsduse@nsan

2.2.4 walulad 56 Nawsahudszendlilufansnszaredesianisinsia

y y N4 | ’ - A
Video stréaming for live events Livestream comrherce e, Public safety

e.g., concerts, sports broadcast phone shopping communication

Interactive content e.g., linking al TV broadcast Adtomotive safety
to related channels / videos ear TV delivery e.g., cellular V2X

< i
Virtually seamiess mobile > New media formats, e.g., Group firmwaféUpdate
and fixed access extended Reality (XR) for I0T devices

awidt 210 nsthinelulad Broadcast Tugn 56 wlilunisuinistuguiuusing 9 (GsA, 2021)7

16.Lombardo, M. (2019). Cost analysis of orchestrated 5G networks for broadcasting.
17 https://img.online-station.net/_content/2018/1004/gallery/1538651339.jpg)
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manugaamnssudeuastudisnslainmaiwmealula 56 wldswiumelulad Aug-
mented Reality (AR) ez Virtual Reality(VR) @sannsaviisessasalunissuivesvuvie gliuinis
Taundedu Wuidueioundnvesnisiiulnvesselivesenamnssuil Tnswizee1ed 51

= o W

WiAnnsnevaussgdululnunvesrnuasBengiunisidunilunainves e-Sport Faaalavuy
' < ° o 19 P t o Yo Yo P P o & o

981939057 dmsunsld welwlad 56 anunsamewnsdygaliiuisurifiegluiesfududiu
N vise ddygynsveglnavihliamnsavensveuwaduulanieendu suluinsly AR wae VR
Werihlivszaunsallunsfurusensdinaniessesasazndunmsiuanufionelalituduaadugn
dAglunsyilignamnssuiinisidulaunnay widmealulad ARVR asiinsBuiinluga 4G udmede
inluseseInNuielensly ARVR iunalulad 4G Lifiuss@nSamwiniiasiedsaliinaaig
unsvianglunisleanu

Tugaiipsetnedumeiidaviauuuiiansuaslanedenusigulasonzesndduen 56
a o o Yo o a a4 5% a 4 A
Aansnsznedeawaginsimildsunansenuiunisuilandeluvuuulnimenislieunuaswesded
Jugluuuanzinizawniudanunsanieventiuunannesuadvanainvaie susuuiiannsadiia
Y a y A ¢ A o o ' & o e A < & L w aa
guslaaldnniiyniauazyngunsalinsessudynya lidnululnsdwifletio uiude naessuiiitu

a s & 4 aAdo o =% Y oa = o Ay A a v

sruudumesilavienisenie:  swdwuilnaduduaugadagtuidesnsandeniu  nsdearsdeya
nndumesiinlianedunisssudygralnsieiluiuuni - MsvawmsomsdsunUasildmalinos
a [ a a o a oA v v
finsusulssguuuuansnseaedeaasinsvimilulufienslndiiensvauesninudesnislunisli
vinsnsgnedsasinuludessuulasanelianeluguuuulnindussavsnmanndy

semalulall 56 Aiflanuannsasu- dedeyaldidr@uninmalulad 4G fv 20 wihuasmeu
ausan1slwilasinSunntulszanm dosndn 0.01 3ufl (Reduce Latency) anunsaiousogunsal
loT (Internet of Things) lafis 1 dugunsalluitui 1 m1519Alawns wealulad 56 Jeawnsagminllly
Wudesmslunsihdyaauazsudsloyalilusgedvihlivsvaunsalvesfiusuannsadiiisessasa
vosdelanieuasunniumensiludssendliswiumalulagnisuanmazuuulvdwioluil

walulad R (Reality Technology) aziumnalulaglugiumsuanssaiiazdnaniifiunuvannly
awrndanalulad asgmiluldldvanesuuuumudnvasiunnsisluveanaluladl wudddu 4 Yssuam

VIRTUAL REALITY (VR AUGMENTED REALITY (AR) MERGED REALITY (MR)

Completely digital environment Real world with digital Real and the virtual are intertwined
information overlay

Real world remains central Intera
to the experience, enhanced by
virtual details

AW 2-11 awilFeuiiisumealulad VR, AR uaz MR
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Virtual Reality (VR) \Junisuanssauuunineedn namde nisuanmaidunisdiassnm
wazdestunlmiimalneTlHuinstianuidnatousgmeluanmyiaesiuaie) Sy wuwes
melunfes VR tudsaunsofumaadeulniiliyusesuarmaedoulmvesflivimsaonadouay
aflounililfindoulmoglunaniaiioutl uensnamuasidenud Tuswandudngunsaliadus q avth
nsuanwmaludoseduda ndu sa induliafeusiunntudnde nsuanmauuuaesdin wioauin
vunthaerouimefuuusssumasiyuuesiivdsuludoiuanmauuy VR wu mslindniosives
Google fhmaanasuduesidn ndnfe Google Earth fianunsauiuiasusuuesnmsly wnd
wazudugnas andunsuseslududrermuudaduiu uenaniuwduinissnuasmsdiauany
e q msuanamauuy VR axviligliuinsddnmilouldidludeuuanudiing q Fenuies

Ui dugtimnsinu Social Media 8814 Facebook Iifdevimimesiu walulad R oens
Favulnelaiin1s@euso Startup o819 Oculus At a.a. 2014 Fredud sosiuduvdoynoadts
ands  wiu VR fauandlunmd 211 Snvdsiinssuiiofuuisvuanuiunduiiosns Ray-Ban Lite
HARWIUASInSoraInsleuseiusEUU Augmented Reality TaSnse

J

Al 2-12  Facebook Horizon Oculus Quest2 *®

Augmented Reality (AR) \unsnasmaunsuanwmaaiioudutudeusguulanusisniy
Husse  Brsuaamanvuiasdussuudananedlivinsansoueaiuesinddmileuiudem
wWah Bnitsgunsaififieusiossuu AR avamnsauanIraBua R sTousULLHULARIHATuF L UTES
wium AR msuansramaTiaguatiouvinaunei lutisaediiiuuinaiitude wu Pokemon Go
Iddwmelulad AR WaUszgalauldsunnufendunufiaudududduiug  venanduudlune
e UitvmAnlesinestens wu IKEA Tdiinsthinalulad AR Whanldlunsidendedudeeg ves
and wu lindesnsdmiindeuiivesgndiuluiiiuiinsuasdentfzvieleiiosnlfifleliuouna
i AR uanmalsiginnilfeniolendndrandogasinuduie) ssdiuduedls fuandy
Al 2-13

18.Facebook purchases VR headset maker Oculus for $2 billion Ars Technica, March 25, 2014, Retrieved on 21 November 2021 at https://arstech-

nica.com/gaming/2014/03/facebook-purchases-vr-headset-maker-oculus-for-2-billion/

e —
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217l 2-13 IKEA AR catalogue
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19.https://newatlas.com/ikea-augmented-reality-catalog-app/28703/
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NEXTGENTVYY, | arsSso

2107 3.1 -1 ATSC 3.0 ‘NextGen TV’ Gears Up for U.S. Launch (AVTech Media Americas Inc., 2022)
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- Dongle receiver for existing device
- Home gateway for WiFi re-distribution

A 3.1-2 ATSC 3.0 base Terrestrial UHD Status in Korea (Sung-lk Park, 2019)

- lsuuuunsddeyadyaainsimilusuuuy Intemet Protocol ndleuiuunanyesy
streaming Adeslutlagiiu sihlaunsaudiiona Intemet Iilunfeufunsliannisliuinisluguuuy
nMsrasNsIn (Convergence) S¥WINUINIIAINITNTLAIES Aan1singvial way nslAu3ng Intemet
TiaerhnsSururiumtiine Smart TV wie Set top box Tut wdesiulusasus wie Insdwiilede

Tablet
Enhanced TV Datacasting
[ ; Navigation Updates :

' ._A‘ SmartTV  pe

p C>i .
9 win 49/s6

@ 4 Tablet Smartphones

J

iﬂgi@ e E Internet TV
Files

Apps and Data

AN 313 On-going and Planned Services: SFN (Sung-lk Park, 2019)
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a1l 3.1-6 srenstnsvied Interactive Cooking Application developed for CBS »

ngfsvuu 56 aggninluldlunisaenendyaalnsimiluguuuuidviasiuivssuuiese
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o °

Demenendaaraldnsimiaineanvihnsieneanuadyauiasadugliuuia iiliaa - a5
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Y
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T
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20.https://www.youtube.com/watch?v=UmWrnXKnOPE
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ATSC 3.0 Transmitter:

High Power High Tower
Mobile Network (4/5G)
Small Cells

o ))) (T )

l — ATSC 3.0 Coverage —
h Seamless Seamless

i 3.1-5 On-going and Planned Services: Convergence (Sung-lk Park, 2019)**

2107 3.1-6 SK Telecom demos 5G-ATSC 3.0 broadcast service for moving vehicle #

21.https://www.itu.int/en/ITU-D/Regional-Presence/AsiaPacific/SiteAssets/Pages/Events/2019/ITU-TRAI-Internation-
al-Training-on-Emerging-Trends-in-Broadcasting/Sung_lk_Park_Speech.pdf
22 https://pulsenews.co.kr/view.php?year=2019&no=382539
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ei’m%‘uﬂszmvﬂlmmfuu‘jaamﬂszwmimwamé’zgigmimﬁﬂﬁlugﬂLmua?maaiuﬂaqﬁ’u
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DVB-1 WITH 5G

Hybrid TV [P-only TV g;ﬁ;sn;i]cnkgs Mobile Devices
D
Q X Q 2 , o

3 N

i

Common service offering across any internet-connected device

2wl 3.1-7 Common service offering across any internet-connected device

23 https://dvb-itv
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1. fenuduldldlumsheoumudosngmssaslnsiaiotis 56 dedimwazain
sEninsly VSAT  Falidesiinsvudreyadievendyanamiu VSAT wwuedeuiivie whdeyadu
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dtac > THE STANDARD fcgg

The first live broadcast on 26 GHz 56 in Asia

56 on 26 GHz or mmWave is set to and P
it a major for the media and entertainment industry.

T

[Untockinglmassivelenhancementsifor
ffuturelimmersivelmultimedialbroadcasts)

=t

H s> B (S

(Augmented Reality) Virtuat Reatity) (Mixed Reatity) (Extended Reality)

A7 3.1-8 The standard DTAC

24.https://dtacblog.co/en/dtac5g-x-the-standard-2/
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Generating new values for the mobile,
broadcasting, and broader media ecosystem

©0 0608

Create new Allow Enable mobile Provide broader
partnership broadcasters operators to deliver access to the
opportunities for to reach broader value-added large, existing
mobile operators, audiences and services using a smartphone
broadcasters and provide higher flexible 5G network user base and
content creators to quality, new that can adapt to new devices
drive innovations experiences future needs (e.g., cars, XR)

WA 3.1-9 Generating new values for the mobile, broadcasting, and broader media ecosystem *

wiszthundemanszunisinuuinvesisfuilaauazuszneunisegalsinusiesdinis@ine

v o ' a 3 v o P o ¥ a Y 1 a

YDUWIR  WANTENU  uaz  derviuannee  iislidennassiuussmalneiionsiluldessilaaenedl
UsydnSnngegn

25. Qualcom-5g-broadcast-update
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Percentage Percentage

Change Change

n 1.253.0 70.7% 1.783.0 41.3%
Apple IS5 - 4384 279.6%
Disney+ - 63.0 - 426.0 576.2%

2.090.9 2.812.2 34.5% 3.568.1 26.9%
Source: S&P Global, Amazon Prime, Apple TV+, Disney+, Netflix estimated streaming programming costs
(last accessed Oct. 27, 2020).

71579 3.2.1-1 Original Content Spending, Select OVD Providers ($ millions)

3.2.2 {liusnsdeesenis uar Jliuinisinsviadriulaseng

HANTENUNINUIN

1. annsoandunumssiusisde fdelideninnuenngudntdomidsumsnnty aunse
yunelulad 56 wltlunsdedyaravilielidegnag

2. awnsathauaiemiiienudanuaiioussafiuszaunisaiurmesuslon s
fsenssUuuilmififimnmanvanouaslissaunsallviundiurn Wy luandgewsnidnisly
welulad 56 $3ufU AR waw VR saufunisussanatadinu Video streaming itesessunanaiaun
e-sport fitduiulaugs wasdinsanenenanaeudsmisensutaiufimiiaudaeuaiiousse

3. awnsaddeiunlinniudesnansameundidorlivanuarsgiuuy - Snvis
wealulad 56 ilvausosudereunudliegnsinds vlinsaeneasenisantueuminnidululs
agalyiazanliseuse

NANSZNUNINAY

1. duidlugsiranintu fuufivesndiidensiniu orvvilidensuiudesmeiuiutos
a1 wazvilluSurr application TV on-demand was OTT TV 3nniu seasifiuldannsinulunsd
Y9IgDINY Q‘U%ImLﬂ?iaumﬂmi@ﬁ%‘LLUUG‘?@LﬁuLﬂuﬂﬁi@mu‘f,mﬁ’wﬁﬁaﬁaLLaquﬂiaﬁUﬁngmmul%'
angunnny

Tudsemeldniu Feiinmssumrhuadaiidudemandn fsienulu Analysis of the Fast-
est Mobile Broadband User w83 NCC luifiougaiau 2563 na1331 Tudl 2020 nmssuzauuu Online
Streaming Video (OTT TV) wiiulniaway 26 ﬁé’ﬂdauqaﬁuu%ﬂué’uﬁu 3 TndlAesiu Chunghwa Tele-

com’s MOD Tugusu 2 wavusaninn1ssuruiinaneansswuu Terrestrial Television IngUsyanauaiu




36 asUwamsAnuidioindaunuwseuTumstins:uuinalulad 56
nans. vs:gnaldlufamsns:negides Aamsinsied lia:iamsiingado)

Tueiusngflevuiiefiouuy Smartphone luduvasnmsiuilsingdsammanasfunissuilvinglu
sooud Tnemssuitdinganinsiwiflefierfutudustnsnnan 25.9% Tl 2017 Hu 37.3% Tl 2020

2. matffuguaiiliwinfendu  HlsEUszneuRasnansyaedsswarinsiaiuuuiiu
soamuiudymlumsdudugsia Tagluanigaisnimginssumsvedelnaimilngdmeindadadu
FoammdnlusfinFudsulubunsiusderiuiiefouvuanivlnu uiude uas gunsaiiisesiums
doasuuul¥menniu Yeyaan Global Entertainment and Media Outlook 2020-2024 Tne PWC
unslutudl 7 Augneu 2563 1891u319181F009 Video on Demand uz Movie Box Office ud? siiiann
nsaiieziandy 2 wilud 2024

3. fsznoumsUiuAsusudssinalunslavan mnnsadasailulnsimieman wida
713 g uay Fowilsdoat Wadawanuudoseulatduntu slvseliannslavadouiiamld
Tutssmanwald OTT Adaduunuidenuuifn feduluvasilavanuuiiefedduiulneg1esinid:
nslawanlunseenenimuuuiniunduanasesianngs uandunmil 3221

17,500,000

B Broad casting m Print Online Out-oaf-home M Others
5 5
15,000,000 13,478,689 13,915,387 14,_.)07..)()2
” - 12,753,463 C — —
12,500,000 11,790,634 12,162.657 i g
]

10,000,000

7,600,000

8:900,000 . . = . o

2,500,000

o 7 % c C - 0%
2015 2016 2017 2018 2019% 2020%

Note) P - Preliminary
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Al 3.2.2-1 Advertising fee by type (KRW 1 million)

3.2.3 fliusn1slasedne 5G
HANIENUNINUIN

g 1 a ) £ = a [P ' adaX
1. ﬁ?ll'ﬁﬂLﬂUﬂ?Uﬁﬂ'ﬁiﬂiﬂﬂ’Uu L‘uaﬁmnmmuama&é‘h}mmmaLWﬂIuIaammJu GRRURR

v

#579U3NSUUU Valued-added services annniskanalulad uonannddanansamennsdygraliiug

U
v
v v =

Thuitegluiifieriudiuounn vie dedyanuszerlnavinlfaunsavensveumagldoldn oy

2. annsodsdyanaddniilnanseusqulfinntuuandfldnaiinty  widuueu
wivuraudags Feazreliianisliuinislminfundugnélu uasasidesmiunisihseldnntu
Tuawan



37

3. Swudliinanniy  giuinsesnmeseddeuuineguuuulml Fssdwmal
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42 nagnsuazmsuiuddvesiliuinisvessenisinsiimidmiuiansildaiuanu
(Digital Terrestrial Television)

Joyanwadnidliiui - seldndnvestessemsinsvimiluszuuadneadanannslavan
Tnefisglalasy Wy N155U1mansI8n1s MITUINEUATTUTINNT W38 product tie in MIFUTIHEN
domseaulatl “an Inensidunvesnalulad 56 iWnenufenluuinssUuuulndlugravnssude Tu
o a = O a o ca & a ed = v

nuazn1sUINsdeeeulatl Wy Facebook YouTube 8nvivgunsaldidnnsedndfianunsadeslesime
doyrauBuwmesiia (Internet of Things) Sadundwanszvusiegnamingsudie W szuU virtual reality
(VR) viliuszaunsaimsiandedinnutaulagdy woinssuvesuslaanduwiliuveunisiusy Vid-
eo on Demand uay Mssurusensinsvirdinugunsaiindeui vise gunsaldanser vilranmns
wistulugaamnssulnsimildsunansenuduegiwin

Joyavndinnuiaugsnssundidnnseiindg ETDA (awse.) Tud 2564 wuiaulneduwa
Tlunslidumesilnnefuiivtuetisreiiio neuszvnslu Gen Z TiBumesiinseotuasds 12 Falus

a o LA ¢ = DA V= N & = % a
warngAnssunsguisilanasihudumesidaiivualinusuiluiiugadu Taelul 2563 Wufanssuuy
Suwmesidnsandenduiu 1 uay Sudu 2 Tud 2564

fionssusaulativaasa 10 DUAUUSAH

wWsguiious:HIwU 2564 ua: 2563
(Wisufiounnddidonfinboutiiul 2563 ua: 2564)
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Gafonssy Social Media donluD 2564 10001 Social Media Salud dh & A
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denginssuvesiuslnandewly  dadiualidedelavaninbeuluauluie  Taedeya
270 Nielsen ADVERTISING Information Service, DAAT Tl 2565 wanslidiudansiiulnvasenldane
Folavanvesunannesuesulatiedesaiilaaznsanasasanlidnedelawanuulngyie

THAILAND MEDIA SPENDING

iy 112,370 120886 123,662 107,719 107,293 8459 8,349

§ (-2.85%) #(+7.58%) A(+2.30%) $(-12.89%) $(-0.40%) & (-1.30%)
9,700 797
win-Store 762
Sy 23,315
Sada g 1955 1,955
= Outdoor TransitiNE ¥ 3,116 269
=Internet (DAAT) 218
wPrint
TV
Y2017 Y2018 Y2019 2020 ¥2021 Jan-21 Jan-22
«*» Nielsen
Source: Nielsen Advertising Information Service, DAAT (Digital Advertising Association (Thailand))
AR 4.2-2 MsiulpvesrldinedelavanvesUsewnelng (USem dof 311, 2564)
v
o 1 v v a CY L4 =] a aa £ L2 )
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wavoanddlesan dos PPTV eesjatiuusidomim 1dGundnsomstiuia ndnazes ilewisfendus
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(Service Provider)
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4.4 nagnsuaznsuiudvesiliusnisinsiimdiulaseineiaida (Cable Television)
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Video on demand
-_—) providers
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MStV )
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SatteliteTV Streaming
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L
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GorTert ® Regulatory cost
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