91Sd1S281N1S

Nnanp.

Us:=91U 2561

NBTC

JOURNAL

2018






® 000000000
00000000

'YX XXX
000000
0000000
0000000
00000

z
=






N

N

eeo0 000

d10NJIIUANUNSSUNISNINISNS=8IFEN
nan1sInsAAU na=nanasinsAUUIAUIKIBIA

Office of the National Broadcasting and Telecommunications Commission



2M981573%1n15 Nang. Yszanl 2561

NBTC JOURNAL 2018
U4 2 atutt 2 Wousurau 2561
Vol.2 Issue 2 December 2018

NBIUsIAUBTNTINEIAAM (HONORABLE CONSULTING EDITOR)

o a £
UIYFINT AUNANS

aa aa

welasind [es3na

Y1enena AuTeIINg

W.9.0.5UNWUS WIB1a3eY

WA.AT.ANA NTULIA

WIIWINNET FUNsan

FnuANEATIUNNSAINITATEINELELS NAN1SINTVAL
LazAINITINTANUIALLAITNR
Office of the National Broadcasting

and Telecommunications Commission

A1INNUANENIIUNNSNANITNSEELS ARNISINTI AL
LaAINITINTANUIALLIAITN
Office of the National Broadcasting

and Telecommunications Commission

#nauauenssuNIsianIsnsEaedes Aansinsvied
LaAINTINTANUIALLIATN
Office of the National Broadcasting

and Telecommunications Commission

A1INNUAENIIUNNSNANTITASENEMEE ARNISINTIAY
LaTANITINSANUIALLIAIYR
Office of the National Broadcasting

and Telecommunications Commission

A1INNUAENTTUNNSNANTTASEEES ARNISTINTI AL
LaAINITINTANUIALLAITN
Office of the National Broadcasting

and Telecommunications Commission

A1UNNUANENIIUANSNANTITNTEELS ARNISINTI AL
LaAINTINTANUIALLAITN
Office of the National Broadcasting

and Telecommunications Commission



01881838MN1S

ndnb.

Us:z91U 2561

5

UT915115 (EDITOR)

UNENIBIAT NNYIY AUNUANENITUNISAAININTENBLEDS AaNI5Insvie
WazAANISINIANUNANLAITIR
Office of the National Broadcasting

and Telecommunications Commission

{9¥28U35013013 (ASSISTANT EDITOR)

uNEElsT Yuiau AUnUAUENITUNITAININTENELEES AanIsinsvied
UazAANITINIANUANLAITIR
Office of the National Broadcasting

and Telecommunications Commission

N93UTIaU13N15 (EDITORIAL BOARD)

UIBNINAES JUNTAN dinnuaugnITNN1sAINTINITEAIEd Aan1singvia
warAINITINIANUIANLIATIR
Office of the National Broadcasting

and Telecommunications Commission

wewWndIte luadInu a0t IBUUASITUAY

Health Systems Research

sA.aT.ANININS Wndulwena anvunsdansteynAtad

Panyapiwat Institute of Management

IA.A.NNATY DunIiAl WISl TINNEIIY
Sukhothai Thammathirat Open University

o

SA.ATNRT Yayridlaq andumalulagnszreuna A IaInn el
King Mongkut’s Institute of Technology Ladkrabang

FA.ATTANUT 1RTeyNed UATINENFEASUATUNTILIN

Srinakharinwirot University

NA.AT.YAA1 A3UIA anrdumalulagnszasunalidinummsaianseds
King Mongkut’s Institute of Technology Ladkrabang

weigial 81ausg dinnuaugnITNNITAINTIINITEANELEET AaN1singvial
UwazAINITINTANUIALLAIIA
Office of the National Broadcasting

and Telecommunications Commission



Hredan1suasian (MANAGING STAFF)

11961795311 DI5UNA FnauAMENIIUNISNANTIINTEANBLES AAnTIngTirY
LazAINITINIANUIANLAIYIR
Office of the National Broadcasting

and Telecommunications Commission

v la‘ o % a a a Y 6§
UNEIINWAUA  LNWUEIER A1NUANIEATIUNNSAINITASERNBEES AANTSINTNiAL
LAzAINITINTANUIALLIAITR
Office of the National Broadcasting

and Telecommunications Commission

WY AIgNa dinnuanznssuNIsAINIsNTEAedss Aanistnsvial
waZAINITINTANUIANLAIYR
Office of the National Broadcasting

and Telecommunications Commission

<
P

wNEMINYIi waadan dlinanuamgnsIuNsianIsnsENedes Aanisinsvimd
LagAINTINTALUIALILIIYA
Office of the National Broadcasting

and Telecommunications Commission
Laﬂjmmgﬂumnaﬂizﬁﬂ’J']‘smi 2586-9272

WwYnsgIuaInaUsEITnsansBidnnselind  2651-0634

a L3

NAALAZAAWNA
diinaueanenssunsianisnseatedss Aansinaviend wasfanisinsauunauwiayf
Uil 87 auunvaledu vee 8 wyisanuauly lwangln nawny 10400

N5 0 2670 8888 Insans 0 2271 4228

www.nbtc.go.th

auans

Lﬁfamﬁawmmﬁﬂﬁﬂg’Lu’mmi nane. \Dudedvisvesdinauanznssunstians nsvaneides Aamstnsiien]
wariansinsaunALi? @iy nane.) Fediney nane. veanuansiiminieom fearu videunany
laidtuavdedumildndalumeuns dnaen voffuisr Taeana Fuudldsuaugmdumesnualns
il o vommuAmuiiuTngluuenuustesFesiiffuilunsast WuewAnduresiidou lugnity
AOANYNTINANTAANITNSLAELS AAN5TINTAY LagAaNISINIANUIALLERA (NaWY.) Lagd1tinau nang. 5
ﬁﬂﬂiajmﬂﬁmiamﬁm%w%fﬁaLfJumm%‘uﬁm‘ﬂaumm@%au‘imamﬁ TiReadestudnineu nave. wivszansle



B X 3 &
® 000000000
00000000
'YX XXX
000000
o000 0000
0000000
00000

N

\o
N\
N

— Xy



ans91nuUs:=s1u nangy.

MsUFUAMA nanv. saenszeziia 7 Vv linseninddinisiiiuguaianis
nsz1eides Aansinsvied Aanistnsauwian wasAan1sivgauwIAL YeaUsewmelmasyinIni
viunananuimevesveluladiudsulanfidinunidninauazdmansenudeiddin sugha
uardsnuvesUspimatiu Suluetsisiifosorfonsfinwuasidouianusineg Mifsdesiunisuims
AAuAA MIfAuguaRanisnszaedss Aanistnsvimd Aenistnsauune uazAamsingeaaunay
feluifvedimnssumans Gfmans inswgenans dwerans uognsudmsdanis sghaysanns
upzaeAUsYEUNY

Frowmnil nav. Tediuloveliditneu nany. davmsansisns navs. Sudsssmnd
Weduiin 59059 uazmBuNsesdANg AT wasaAvimslududainanedisdetileuar
Juszuu swesudszlevisenisdudunassogentunsizins waslunsimufanisnszaedes
Aanisinsviend Aanisinsauunay uazfan1singauwALvesUsEIALLEIUaIRANUS AU EULY

9
/% W'm/’
NaLan

(@ha vugguns)
NIIUANSAANTTNTEBELS NaNISINgyIFY
WarAINSINS AN ANUAITIR Vinsaring]
US¥5IUNTITUANSNANTSASERNBELS NAN1SINTIF
LazAINSINTANUIANWAIYVIRA



01881838MN1S

ndnb.

Us:z91U 2561

UNUSSIUISNISINYSAALU

v
= 1

NIETIVINT nEna. Ussd 2561 (NBTC JOURNAL 2018) davindusesroiioaduii 3

'
a

Tneilinguszasdiiioiduundssiusunazsmeunsssdanuiuazauiseiifodosiunisuins
AAuAWA Msiiuguaismsnszaneides Aanstnsvien] AanisTnseauney wasiansingauuiey
vilufifvesimnssumans Simans isugmand dmamans uasnsudmsinms iolsiiaula
THlumsuduuazirsdamadnms saemaumsunsansifnaniieystlonlumsiannuasonsziu
Aansnseanedes Aan1sinsvied Aansinsauwiay uagfamsingauunauvesseme lnsddmun
nsAfanidagvisatulufeusunauemnd uasiinssuiunsdanseademanivssnandiiiols
fulvhunauiianffariduliinesgiugndessarmmdnisnms

dwisulutd nsansivinis nene. 151"%’ULﬁaiamﬂéﬁﬁ%atﬁmﬁgﬂuﬂizmmawimizmﬂ 9%
NFINAITAINITNTTAULEE AAN1TINTIiAd LazAan1sInIANUIALLAIERA ;EL%&JTmzysumawmw
InsauunALsEninalsena Juimsuasyaansvesdtinaiu nany. Annsdananfunisinm
i LLasﬁﬂié’aﬁ%mﬂmammmﬂ%’guasmﬂLaﬂ%uﬁdqmamuvﬁ'ﬁ"maﬁﬁﬁmmLﬂuﬁi’mauum
Tnefiunmnufiunsindenuavasifaludd Sruauiedu 18 una

Tunnuvesdtinanu nany. uazAMEHINYININTANTIVINGG NAVY. VOVDUAMKAIUNAILDITY
msAndeniitedfissilunsansinms nany. Uszdd 2561 wazfifendemnvindddusulunsia
N3aNTININT nane. Usedt 2561 Tidusagansded uasniaduegsbainaglifuanusuile
uiinaonly

&

(W8gINT AUNFNGT)
LAVITNNTALNTIUNITAINITATLINBLELS
A9N15INTFY wazAaNISINTANUIALLAIYIR

9



an
UNUITUISNS

ansury
CONTENTS

018418981N1s nany. Us:91U 2561
NBTC Journal 2018
UR 2 atuidousuoAu 2561
Vol.2 Issue December 2018

52NUTLEIU NENY.

UNAJIUWIFIY

. MIYIAUININMTRIRIUNTANATEIRUILAA sErdnedingu nane. i se.

nEANY. WAl AS.ASETNY UULha

. Maasurugadviavesussmdalneiivatilug Thailand 4.0

WLEN ATLATHINIA ULdaITId wazawT uindnies

. gARINAvUABUNNTIALUNINISERY (Landscape) vasUszinA

v

s
2

WHFINT AUNEND

unAOIUSUIBLY

1.

I0

No longer “Over the Top”: Exploring the regulation of OTT services
Scott W Minehane

15

23

43

51



UNAIUJ98Y UNADIUIBINIS

1. Spectrum cap and mobile operators’ performance: Thailand’s experience
Useaunsd A3UIa 5120 WNUEVNY Lagudn fsuia

2. N1SINNIUINISANUTTEIUNULE LI IUYIWIAAINUNT D LNALALINULIA1DBNBINA
leBu dnSufina algtium viafivindna etiudan luRusea
4R a3uilEna nuansIal WUe waggnIWus LR

3. M5 MAAUAMUNFINSUNISHAIUISTUULASIYIEENNSANSAvRIUSEIA LN
1A Lugyanana

4. myUsziunauausiuniansnszaedsuaziansinsviad adun 1
INgN" qUISHAY

5. MsAneIN1sulnvaawmalulaganuduasaaioutazanuluasa
sufunansenuniinansadnensAniiadounaa 5 3
Tnlsau lndieia

6. ¥17874 : Ugyruazauiinnieg
waudy finlfushing waeSygyuumaly aulnyad

7. ANudeINTataAnsEavguvaswiineudineu nane.
AR BUNTIUUN uaziisiATeg Yunia

8. laseaieluayginuaznszulun1saLyIniuA1sNaINITARUALE
nsufjuRnuReulvlusygyindsznaufisnisnszaneideuazianisinsvia
nanun NAUady

01881838MN1S

ndnb.

Us:z91U 2561

73

91

109

129

153

173

193

215

II



9. waluladnsdeansdeyauazliindelians
QLUR Uazaenlin uazing 15AYg

10. Ygynimsduasasdayadiuyanavasgliuinisinsdniiiagoun
930l Neudy

11. waauAdd daviadaniug : nsalfnwilSeuiisuszuninsanigawsniuazing
Yiung 1igyans
unAOUSAAU
1. fAamsIngnszanededulssmdalne : afin Uaguu uasuwimaiauilusuian
suns esgula
UNADIUIVISNUNUVED

1. Blockchain agulan
wla nsfnd 3andesng

2. 5.5 i@haduide
wla g1 Asgay

12

235

253

271

293

308

312









01881838MN1S

ndnb.

Us:z91U 2561

///)

*

nans. waln as.Ws:=wu¥ UAU:N 2
ehGnmunru:nssumsﬁorpsns:mu|e‘ma fnoanasInsnrAu a:nanasinsALUIAUIKIBIR




mansgrhdunisedisuduslaelufisnisnssnedeaasansinsiaiduliymiiedu
mugiunsdulavesgsiadumussiamadnsiausiguam 817 o1 nansusieiue s uazia3esdeng
NndeyavesguineInsaliasugionargsio wminetdevenisenlng wui lwzgshaaiesdeny
finsidulnogrsunnlutaed 2554-2557 uazdagiudnaiuladeidedlnsiadefosay 18 dod
NnyarAaAsINnGT 2.1 uauduum Judadusaneluussme 1.2 waudu wazsanasnaszie
Uszann 9 miludu vausiigshandndusiaiuemsusiyasnisnainagliinnuigsianiesdiens
uafdnsidulnegesaidesduientu ananmnisaifananilddmaligsionislavundud
FanamEnumsdenuuee fanudndnaulusie

WoHILUNM TUAUMUIUTE S IUANE OUNTTUNTANATEIHUSIAARUAINIIN ST ELHE A
Aanstnsiied AwmefideduiivgruidunsoudsAntunisinszidymuineundsin dousnain

<

wiuedosflelunisudndmeanudauda Fofussiadeuiimnuifedesduiusiusgrauenlaioan
vi3efidviwadmatetuuaziu dufudlefinsandeyadosiundFuindnweylulai gsrondnsig
aunmiliulnvnigodsnaligsianslavandudngudsnandulanulude susderiufiie
Toasdvagluladnin deifiasiaferfunmsnszvhanuiiafunanisnsaaeuiihsy imdedeieaiou
fidanit name. vanfienaarliaenndostunioliaziiounniusie Tnslanizegnebadionuin
nszvumslunsiamuaneseuneiihsr Jadnsdivesinegroutnann Juieldduiumnsnig

a v = v & M vY v @ Y a 4 a =
Fagnuandanudt deyadulumunlinadedunaliase nawmsdoingnszaeides

16



01881838MN1S

ndnb.

Us:z91U 2561

AsfeanatitenulesonisiuvesnmzeynssunsAuasesusland1uianis
nsrnedesazianisingiml (Augeynssunsduasesuilaas) Tulagtui msfinrsandeseaseu
vemsiiiuguaves navy. sensnszshiidumsienusuguslaaluianisnszaneidesuazians
Tnsiie (ﬂ’liﬂix‘lﬁ’]‘ﬁ'LfJ‘umiLE]’]L‘U%FJUQIU%Iﬂﬂ°’I) Shudumsiiiiumsmaunasesmeldwsesrs g
p3AnsinasInduauinazifunisUsznouianisingnszeidss inglnsiml uagianis
InsauunAy w.e. 2553 Audszmia nan. 3eanisnsesiiiidunisiendisuguilaalufianis
nszendaazAansingsimd w.e. 2555 (Wsenia navy. (3esnisnsgiidunisionuSeuduilaas
w.d. 2555) galuusenia nane. aﬁufﬁmﬁséﬁ@ﬁLﬂuﬂiauiumwi"lLﬁumsﬂmmﬁatﬁw%a
Aeafumslavanndnfasiguamifoduninenuieuiuilan fe 4o 5 (1) uar (2) Tnefliilemn
fode 5 (1) mwi1 “niseenemasienisySenislavanuansneigua i mhigle e
ngm/’;mﬁ'am‘”wﬁmn”ﬂm’gﬁzm7W1fu7 dedmsenridedeindunsandunisieeliveusengming”
wawdio 5 (2) a1 “mseenemaiensienslavaniitidemarss lusnvastunsgelabigusion
iFonlgusnisvsedue ngvasnasmsernliiAen it lefinlumssardaieasuusnmseaus i
n3elnenisldniosvdesrearun1viving adf niedeyasuliiiuaue®e niaiiunaiuase”

ANYBUNTIUNNTANATOINUSIAAY LHanTagandun1sMiugua fiansandesenseoy uwas
o a B al o A & a ¥ a
Andunismaunasesnldlsenie nany. Sesnisnsgviidunisiendseuguilans w.e. 2555
$2 5 (2) oI ndus1unantilnensivas Nany. azazauIsantiunIsAIUNTEUIUNT
Twdnasanielussozinannsing

agnslsfinny nnansidnaulugiusng Anudlymd winhenuiiferdesionsenss
a151304g Imeddinauanenssunisemskazen (ee.) uwazdrdnaiuaisisuguimin (@aq.)
nndawnda Aefmueuddglunisavauiiuguanislavandndasigunmivedluveuiunves
ngvaneuasidusssusiefuslna AinAlddudunsasisasuuasiihsySsnslavanmdosieg
iieduasearfuilnalilignionuiousguda Wwdeaiufunsief nave. duduny winnsvihau
fiusndadudnvaziudasmhsnumaihnuldmeldssuvvesmues ildnsmivguanas
nsfinsandeiesiountazdonieglddeyfuarduannszuiuniseddnadeudianu eghatles
6-12 \fou vieunnsdiondldinauuand uenant unasnuienisnssharufiaieriudsenn
Fossulnuansma shlvorainanusdeunasfulssiuiymiengmne

Frowmnil ma navy. elduiu o, lumsdasegusufiRnmsntuludinmu nany. laed
Famiiuarfideavguesiiaeamissnuundaihauimiu defitedeniuuiniunied
MsATIINUNINIsThANRn W withilaanseiiesiest 3hade waelyalditud Tnetlagtuananse
agUFosiuduadaldnnegly 3 Yu fadoinmaiunn uagaunsofinnsunitededesoniounie
nsdimslavaniianguneiinsanuldifuduoumnn

L7



vruziagonuninaveaiagoglulodnan
VoIfi993uIRgoiunNISNS:MAWEA

AUWAaN1SASIVADUILIS:z0uMSOVOSaVISYU
AR Nans. uAsIo19v:luaonAGoUNRUNSD
lua:risunowiduvse Ingiawrzae8vidiowus
NS:=uauNSIUNISAINNINSIVEDUHSDILIS:0u
GUANTGOUIOYADUTIILIN

Mnanusdiofinanansana il dumieungunien 2561 Wusuafedagtu det
Uszaueudifaegiann neliiAnnsiusuazuiusvesiuszneunisegnaniinnng esanlny
MaUNATEIEMIUER R UMIaNTEYIANURAR NN INY Nan. ﬁ?uﬁau%wqq inldgymnsnseih
ffunmsientisuiuilnalufianisnszneidesuazianisinsimianasegraiiulddn Tasamzly
fluftdaunans egslsfnu Ssnsusngdaifiaateinfinslavannanfausiguamiiangmneog
Busnnunnluiufidugine fafudelinsdanstymilussduiiuiifuluogadssansam
relAnmsduesesiuilnalufanisnsyaieidouasianisinsimiosauriods feaomienuddlsd
Amuaulovieswiuiioversnanisdidunsludidiuginig Taefinszviunisdniunisie
finsnsrasouiihsy Tanslewansamfuszrinsdinau nany. me/Ave wag aaa. lag a@a. Falisy
UBUSILNIMINNGVNY 917 S1unanumsz Ty dRReTUeIT 81 uazkdniaeiauniw 910 ve.
wifadouarlanufuiesunslavundnsasiaunmiug uaglddanslidinemu nans.
ludrugima Yszauanuludomisihsefuaznsfudeyavdngiusneg euszneumsfiansan
nsnsevihiilunsiendieuduilna uddsansidedennds navy. dunanadteduiuns

dmiudgniesSewierustnounsiinsiaaununisnsyynauindl ee. vie aaa. 3dade
wdrifienaiin Wahedunisnsgiiidunisiondiouguilang dwinnu nane. fazeendids
nUnATEIIBINASNSAdNYSEAUAeY Usenoudae 1. nistiddamnsunasedlifssfunislasan
wAnSeigunmiug Wunisdaes siiiedunisduasesfuilnalaeianoufinisfiarsun
nsnsgvhidunisienioudulane sunssuiunisededu Ssdunsdifussnounisdfudold
Uﬁﬁammﬁwéﬁ%ﬂiwa%ﬁlwwﬂ%’umwﬂﬂﬂﬁaaL‘fluﬁuimﬁu 20,000 U'mRe Ty naoAsTEEIATIEEL
FensiicndslisziunsTavandumsdiasmididusiunanmate 14(30) vesszna nany. \3es
anINILaEIT TR MIUSNSNSEedsvelnsTiAY e, 2555 uavdnsiAusunsalinpiy
Wulumunsese Ty isufuAnionismednases we. 2539 2. msfifdmsunasedliseiu
nsnsyvifidunisiendieuiuslaan efididmisunasesisy funislamanndnsasiaunm

18



9188183¥1N1S

ndnb.

Us:z91U 2561

umsthaslivd fegddnszuiumsiisnsannisnssiidunisiend3euiusina Jsnungmne
Mnualiruzeunssun1sfuasesiuilan f5mnslunisinnsanuaziaueninudiue nany. el

'
o o

Addlisziunmsnsyimdunisiendieuiuslan Inemndsulueugnddunseliufufnued

[ ! = [ I a 1 a v v a v 1 a
Aanan azdnwusumeunasendutulaiiu 5 Suum wazusudniuayliiu 1 uauum naenszeviian

al

ffadlaufoanudds wazmngusznounisldsulnuuiumsunasesluudrdansinily nany.
fsrunalumsfiansanasinemisnasesiigeiu 01d mswnldvderinaeuluaygeisznauianis
sely Faudusrunamuunes 31 waranes 77 wimsenudygResdnitnassaiuanuiuasiiu
nsUsgnaufiansinensyedes Inglnsvied wagfanisinsauwnau w.a. 2553 Useneuiudiug
mute 8 wazde 9 Uszna navw. SeamsnszshiumsienuSeuduslanay ne. 2555 fananiudn
f196fu uenaniivss Amansgrhidunsienuieuduslane findn Sshanusgneuntsfiansan
feadeatu “luayamsznaudons” s 1w duasooiglueygmusznauianis

1SN 1 1angvoyavosouiSyula:uan1snsoaouINs:5y
9In3URN 4 wnun1AU 2561 fiudegUU (8 naAU 2561) (SOUNNED)

NASANTUNIS AanasinsiAu fionshluTd fianasnluld fians AUNYINA

flénaunown AguALA pdunowl  nsneiFed
(InsAAulus:uuAIna)  (A2INBUS:AUBIR)  (IAITariodnu)

MSIVAOUWULISU 12579 57 $19 11819 297 anti « 9NSNs:9M8Ided
TuaurymiinisTuurun (19 nsl) (841 nstl) iDuvioyasinms
Avaeidunisns:rn 1EJ1s:3uvevdtiniu
fdunisionUssu nans. e a:
wusinag dtineu nans.
douniiniA
U 8 p1.A. 61
« Jd.2 nsovdou
iJousiuwugn
10ulnsrAtMoIRuL/
SEAUBIA
gUs=naufi9nsh ow. 12579 57 $19 - 35 amd
W91STUMADIN (26 nsrl) (126 nsrl) (60 nstl)
dnnstuununiinmg

iPumsns:rinAdunis
1911USsuyusina«
UA1dinaUnAsad 12579 57 s1g - 17 annd
THgSUluauny el (24 Andy) (114 Andy) (18 And)
s=iunnsiuununRivng
1JunisionUsSeugusina
iBun1séonsno
UA1dinaUnAsad 2519 - 1519
THgSUluaury et (2 And) (1 Andv)
s=iunisns:AIDUNTS
klmuJ§uurJu§Innq Y

P : diingu nang.

19



M1SWAN 2 IangvoavosouiSeua:wan1sNsoEoUINS:3y
97n3UN 4 waunA 2561 fiudagUu (8 maAU 2561) (IUNIAWN:E0INYNS=YIFN)

n1A Jausuanl nsinaslau nUgINA
61vm
e 11 (NNW.)
VR 12 (JUNUS)
nA 1 46 122 V& 13 (GWSSruys)

v/ 14 (Us13UUS)
V& 15 (879N9)
VA 16 (S18US)

51vR

1V, 21 (Voulinu)
v/ 22 (QUas1ss1l)
A 2 124 527 V6 23 (UASSBEIN)
V6 24 (9nss1l)
IV 25 (UASWUL)

51V

e 31 (@)

e 32 (IBevlnl)
N3 55 81 v 33 (Wurulan)
VR 34 (IBeusng)
VA 35 (UASEDSSF)

51vR

Ve 41 (dovan)

V51 42 (Qifis)

A 4 72 111 VA 43 (UASFISSSSUSTY)
VR 44 (@sunssnd)
VR 45 (BUWS)

A1 : dninau nane.

mﬂmiwmaaqwmuﬂﬂLLam’L‘wmmﬂ ﬂ’J’]lIﬁ']L’iﬁ]I‘Uﬂ']iﬂ’]ﬂ‘UﬂLLﬁLW@ﬂ’]SﬂNﬂi@ﬂNUﬂﬂﬂ
Iuaﬁ]ﬂ’]iﬂiﬁ]’]ﬂLE"{ENLLauﬂﬁ]ﬂ'ﬁIVIiVIﬁUﬂ']EJKLU“U’NSuEJuL’Jﬁ’WliJﬂ’ﬂlJi’JﬁJiJaﬂUSuMQ’NﬁBQW‘U’JﬁNWU‘UU

=

fsgdufndveawmadugnininnitgassssrnafiudagnirsnusinaiheuluausiunandifiogns
ffodrdy Salagdrummuiiuindfefialnlunsiinusufussnitmissnuresigiiannse
dhandunsdiegislunsudlatiymfiddyn vesndld mszadiflasufasifidnuanetom
Aautigafunguanevansatuuaziieidestunatevisnu wazdeaainisiauludnuued

Aaviigsnein mewgidddaaueunsssnisdmiumsininusiely deil
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miﬁwmus"mﬁ’usumLﬂ%@“zjwaﬁy’dmﬂ%fg WU d1NU NANY. Y. @9, WAENAUTEIIYY WU LATEUNY
fuslan wasmnazverenaludsnslavanduddug wu arsafimanisineas o1ades “sude”
funsdvmsinuasifiady 1as TnedeawdnduliAadusuuvunisdfunuiianieliiie
mwdsduluounan

Usenisiiaes nunsmsnnudmiiofuadiinuin Wemhesuniay “e79%” fuseneu
Ramaviersuluougmesindeuliauiiuiie mselutuldmuveseynssunisduasesiuilngs
i0slondlsifiRendesldtiastoynauduiuads anudnuasilunsenvesnssuiunsla
Iowansligusznaunisueiiuanmigmuaranudwdulunstruldnguune dmsugusenaunis
vnguilednei “iy “linson” i “liflyaany” farliausosnmapadudundudess
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Usgnsfiany nsvihauiiduudveamiienuniasy dwaliiinauauddlungussuvy
wseguslaalasuiternuddlassddunsuiladagm vhlineussndnuemsaunazsiuiieduas
nalntunisnsavaey dhsziegauduuds uasiinaruddusely

Uszmsgaving wnsmssenanuenanifunisadnnunisdedeuliindinuuenmunin
warUaendey \u “disugunrie” udr Sdailunsahdiflndldiunisduasesfusinalufanis
nszeidsanazianisingviend lnolannzegsdedonslavanilivnzalvogluveuivnngmane
advayuliinisusznevianisedniivssaninmuazaunin sudunsduasesuszvurnilne
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UNARNED

N13N1gnsUS TRenamnssuassi 4 (Industry 4.0) MawhlmAansiuaguLUaseeng

v '
a a

AuL%4 (Radical change) Tuvngnanmnssy aannnisnanduveamalulad (Technology disruption)
ilesAnsarunsadfsgnanlaegaiufiuasiidunuinanas anveduiliesdnsaiunsaudatu
Tunagsnalne laegrsiilinevinlaunneulusin

N13ANYIveIdIinIdem199 NuIANNUTELIMTRIfiwAZEUSIITINeINANANY ey
9819153 deiminausasi e sansanaasuaymeluaneaialaegiesinga Bsesrnsuunnlneg
il

niignagasesnuufzdaibifihanegluanuniagilasulideiresdlasaunsoduudedule

nﬁumiaam%’umiLﬂ?iauuﬂaaLﬂuﬁﬂéﬁmﬁqmméﬁw Ingnegnseansinauaiuzisuumielunig
flagiiliiosdnsuasgsuuuuidva ddnevlunuiuwnliuiiosdnsasussavamudidadudiulng
Aaannsiimaluladddvauldednsmyaain fenisimuafianenisivdsuulaesdnsesned
UszavBn wisehdlsian esdnsdiulngAddlidnmsimuaunugnsmanilunsideusiughavia

(Digital Transformation) Maranansadlluganudnsanndaliegstiau

€

L. ®

Tunuideatuilldfnwingiiunmsuimsdanisuasnislasulseleviannisilieusiugiava

98499ANTNLNITUSMITIANSTHUUA LAY TagazaSuiefeesrusenaurednisiudsunlaanianana
fusvauanud e ISussliunsianiuadtaveteing Juidenereudliiudeeuddy
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YDINMIYNENEAMEARSNISUABUNIERTTA uaziauawuznannsidikazgusmsannsaillfidu
wwnslunisussendldiunisadunuluesinsiiningifauarasfnsnasy

aa o

AdAgy : NsLUABurIY Advia Ussmdlve 4.0

Abstract

The 4" Industry Revolution (Industry 4.0) is making radical changes in every industry.
Due to technology disruption, organizations can reach customers instantly and with lower
costs. It also enables organizations to compete in new business areas as never before.

According to several research institutes, the carelessness of the leader and the
overlooked of the executives on the little things without vision could make organizations
collapse and disappear from the market quickly. The larger of the organizations that have the
longer powerful periods can bring more likely the leader being proud and skeptical how
anyone could compete. So that an acceptance of changing is the most important
characteristic of good leaders. Strategists often suggest the ways to transform an organization
to digital one. In general, most of the successful organizations tend to wisely use of digital
technology by directing organizational change effectively.

However, most organizations have not yet set a strategic planning for transition to
digital that will lead clearly to a digital success. In this research, managing and benefiting from
digital transformations of traditional organizations are studied. It explains the elements of
digital transformations in the successful cases and how to evaluate the digital development
of the organizations. The researchers try to point out the importance of setting a strategic
planning for digital transformation which recommend some principles that leaders and
executives can apply to operate in their organizations both business and government sectors.

Keywords : Transformation, Digital, Thailand 4.0

A2WITULN

NMSURUHUMNIARYIA (Digital Transformation: DT) Aensldnaluladiiveuulselsednsam
msniinanuresesdnsusarieiussalmunenisgsia Famsidsurumnsidviaiadadudszinu
Mhauladmsueadnssineg Mlan (Von Leipzig et al., 2017) guiymstunnaaavnssuldanum v



MRV 19U MFUATIEA Mobility dedsaueeulat] uazeunsaldaaiey wavuiuuunslimalulad
LUURRAY WU SPUU ERP L Bsuntasauduiiudifugnén nssuaumaniglu uasdeiauesineg
fiflyadn Tnegusmsdiulngmadiuimalulagidvialditumanlamihvesenannssuetnesin
Tugammssuiiiiun duiadumeualivansy esdnsdeddlafunisvdsuuladugnamnss

aa o

YDINUDULDINIINNNTHURYURIUNIRAIN AL

¢ A Y Y laaw WY & - aa o K% ¢ Aa
asAnsiililansausungidvialaeannidumbensidvia warauliviuesdnsiifinnuaiunse
Tunsusudnddviansossdnsiianunsanevauesromaluladivig 0819530159 (Schwartz, 2001)
' I o A ¢ Ao v A 1% g 1% 1%
agalsiniun luednfiiuunesinsidanuliiussuiumalulagionaazUszauaiuaumaile
wuiy maguimsiduanizvaluladiiissegufgilaguieainnisandulaiinagnsvededdns

aa v

(Kane et al,, 2015) #s¥agtuiifiegvesdnsnldaunsamuriueafdvialmild wavguimsdang

s

o a Y v a a s a I jaa o
“U']@ﬂ’ﬁll‘ljﬂLQULﬂEJ’JﬂUﬂ’]W]ﬂﬂ‘HSLQL“ZNﬂ?lQWSLW’EJ‘WEJ’]EJ'W?JLUGEJUN']UEJQF’WﬂiQ@QWa (Hess et al., 2016)

nisil3sutiauntaana
(Digital Transformation)

flenATedununnldnaninstnenusasanunevenin “DIsUBEURINNETE”
Famswasurhumeddrainasintutuneluladfdvialmlg eghaty dediny waluladindeud
ﬂ'ﬁ"‘almwﬁsﬁy’uqq AANA WAy Internet of Things (IoT) (Sebastian et al., 2017) fn1snaniie
NSYIINITIINAUTERIIUNAlUlagATiakagnsEUIUNIININGINAbuATYEAAFA (Digital
Economy) 881303199219 (Liu, Chen, & Chou, 2011) lagAsfimileufufife nisldinelulad
Wewauesdnsldesnediusydnsnmuazsinsa (Westerman, Bonnet, & Mcafee, 2014)

Tnensasuhunsddasudesnannisldmalulafazdmansenudoffsneg vesosdins
loun 1) neuenasns (Externally) menisyatunisaisussaumsalndidviavesgndn 2) anely
29An3 (Internally) fnasion15a1lugsia N1sdnduly uazlaseasneedns wag 3) WUUNEY
(Holistically) azssmnarusuuaziladdunuvesesdnsildfunanseny deinilugguuuugsialmsl
TneAuds Tnsmadsukiumaidviafiotudundsduanufwedddyomng granunssilugis
13Tk (Schuchmann & Seufert., 2015) fuusiinesdngeneg agnsevindsnnuddnyues
nsABuRuN1AITa LLG]'ﬁETx‘lﬂﬂLm%mqﬂﬂiiﬂﬁa’mﬂizﬂﬁﬁgug\iﬂ?iLUgﬁJuLLUaﬂﬁﬂﬂﬁ’l’J
(Von Leipzig et al., 2017) 9&134%u S AUETINRIRNSLUUALY TazdsnanennuiITUeI0IAns
Tngasdnsiivszauanudusalunstauinuedunisuimsuasmaluladfmugauayldsu
Uselostannwalulagfaialne (Fitzgerald et al., 2013)
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laa v

Tutlagiiunsidsurumsidvaiiiou fussansgadvialisuuuunsldmeluladidudou
wntu esdnsiuduesordsunnidnagnsvesnaluladidvialv wazauannsolunisadig
Winnssunnshaviafiuszaunudnia (Yoo, Henfridsson, & Lyytinen, 2010) Fensvurunsiiesdns
#aq Mlunsnanurmmanaluladfdvialmin dhiunsdesdeiunsnany Tnedqnssneitels
peAnsiimsmfiunuiiivssansaminntusesdauldusumanisudedu \WasuuUasdfsneg
N4EIND 1Y JULUUEINY Uszaun1sain1efdviavegnan uagn1saiuuvesesins uazdna

NIENUABYAIINTVRIUTINIALLATOUY

nisiJagutinuavAnsninssiiv dnasidusvAnsiAsna

mMswasusuAda vemsufsumsiiviavesssdnsgsiadulnngnsallmivaslsififiduan

v
a

Tanunsarimuegedugalildegnadoau usanunsadugusaidaautulddelionsmansuazuuim

q
UftReliesdnsiniludimd guimsuaziinnirnufnaisedemsenindedamnisagyilugn
3-5 Y Tasgvsmansuaznagnsadviaiionsilasusinugidviasdosseylafsanuunnsng
wazderififindusswirdlanooulatuaeenloy

a o dd aa v 4

ENF’]ﬂi‘ﬂllﬂﬂiwwu’}ﬂWUQQVIalI’Wﬂﬂ’J'1’\3“’LL(ﬂﬂ(ﬂWﬁiﬂ’]ﬂUi‘lﬁ%%Mﬂ’]iWﬁuu"lﬂ’]‘L!ﬂf\]‘Vla‘u'E]EJﬂ’J’]

2

Tnsauuansnsinaglidesiieadesfumeluladuazdadeitugruniegsianintn sadnsfirds

aa v

Wmmmumwaﬁm mawﬂumsﬂgsﬂﬁaﬁaﬁLﬁmmﬂ’i@uuﬁimLLazmmimﬁaﬁﬁmwam%’U
= ¥

Awdes Ssfianudfidioniunisigiuasndnnulussdnsaansadidminensidudy
Aon1siaILITInYEuAYANUIAURTVLA

wenIniimusssuesinsazdeslinnuddgsensliasziuaznisidteoyandunisindula
wazlunszuunsengg lussAnshiinnsimunaudiauassiusudeyanediauliion1sinduls
WagNIANTUNY WU Twitter Mdsverevouwnannsiluiisaunannesuledeaiifenaieidu
Aliusnisnsieseinedsauuaginsdniiadoud lnglut 2014 Twitter 19 Gnip Faudiunds
Yanagnsves Twitter lun1sasrauinislminsiuteyanisdinuiaginsdniiadouiiidaeiu
A a ¢ a = ¢
iielinTenidoyanisgsiauuuiiealng (Kepes, 2014)

ognilafionu nsufzumeitviasslilduddondtumaluladivindy Tunisidenuanusie
Fdiléni pansdinfnAugadslunsndgvihiuanummvihmanalulad msiaumuada
Duwawnnagns Jausssu wazanuludin lnediuaziuimsesnssuinuagliinnuddy
Tutswiiu foil
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TianudAgivensaansuaznagnsaufdviaunnniinisldmalulad: ssAnsimasiam

v 9
< 1

AuRIViRRsuinagnsATiaddgniwwelulad Tnededidmineyadulufinisusulss
winnssy Mydindula warausafsunladisnisvhauvesgsialalurineiign

fimusssuvesasAnsitatuayun1ssBudiufavia: naisesdnsazdeatasunidn
madausssuesau eiiuanusiuouasnszduliiRnmsseusuanudss figsians
AilafviunaluladfdvianiedsnisduidnaszarunsatagliiAanisivasunasls
Tnedeainladnuurvesinmssalutiogturesesdns ielvansanseduliannin
framthlunsufsuduaivaldunniy

I él' o 1 o Y aa v Y o E 2 Y o 1 o [~3 ¥ [~4 % d‘

finnanveiuluaiuadassiaduadviavesdin: uiingiaslidndudeadudivesvey
sumaluladinu wanAsazdesanudilaneslsezaunsavilissiouazimalulad
Wauloaiule wavardaunssunsoudnsukuiAakazislunisiimaluladfdnaidnun

wWaguuUasgsiawagdeny

aa v [

gnsAansuaznagnsaTvias U sananauli AN TWAILINRRTE: B3NN TR

aa

AURTAADIANTNUIRITANNURBURUAINTEUIUNTT ANIUAINTTD UazwUUTIR0Y
MN453719 (Business model) 43z fosllenseansuaznagnsvmvianinauLazaenasosiy
aussannYaINagnsiunsiuasuuaRIaTLREiuYTaUALA INQUITAA: BIANT
niimsivlasudviatesnindinguiuluiimalulad wasinaensgadulunisaniuau

laddiangu drunaenshdnavetesinsnimaiulnsuidviauinniazgniaulagis
fansAsunlamiegsnanaveeing

¢ oo a Y  aa o v o a v v = s ¢ I3 Ao
asAnsnlinIsivladuAdIaITaiwineeine i latvensaansuaznagns: osAnsni
nsiiulasuAdas Ll udesdintdnaunivinue NsnduuinnInesrnsniseaunsiiules
AN

wiineudesnisieuiuginduadia: yaansdlugdesnsihauliituesdngid
ANuANIIAUATR Tngazuewnlenianisdiviaiafian wazgsianieg asdoai
unMRITaegwraLloaiiodnwuarAgayamnsivantiily

msgauiuarudsInaeliuusTinguneTassu: eadnsiinsAulamuRIva
unnazsensuadsslsinnnitesdnsiiivladesnit uaziileliesdnsvenudl
Audsadosas figsfadessoniuanuduvarindudeisndudesiinoudiay
Uszauanudnia uenaniddudesssyiinnudululdiininmnuennasdesdianudes
uwAIfuguIg wavasdesldfumsatiuayuitelilandudeiu



01881838MN1S

ndnb.

Us:z91U 2561

. mswasuulasiuRdviadissunandiuaziuims: ssdnsiiinmsiiulnsuaiviaasiiyana
yienguiihifinnunersmsnnitesdnsiiiulntosndn uenaniniinaulusadnsiis
nsidulansidviadaivlesgramningivesnuannsaldnuiialdedrsndsauaan
Farnunaewpaitunisldmaluladfidvalideinisanundegiunalulad wisodd
auaninsalunsesueiinuieseluladfdviafifidesuianveesdnsliegnadau

38n1sAnW

nsfnwadiiiunmmumussianufifsatunadewiuiitavesesdns evhmsfing
Rertumsuimsiamsuasnsléfulsslevianmsudsuniuiiviavesssdnsfiinisudmsdnnis
wuuRaR InsaresunefesdusznouvesnawamnaiavaiivszavanudiSauasisussidunisimn
Fuddviavesesdng Teifenenendlfifufnnuddyuesnsnsgmsmaninisdeusiugnava
wazlausLugndnmsfifiagiuimsamsailuldduumdunsussgndldfunsduiuau
Tuasdnsiluningsiauaresdniniady

laed3delaiin1sAum s3uTm wagdaseiifediunisivdsuruadna Tneldnseu
MsAiluau (Framework) fenmd 1

USUNVaIMSIUAgUWUNIATAA AoWANSHIUNSIVAgULINUNIGTRA ns:usumsiunisiUasunaunigasna

w1 Digital Transformation Framework

i Maun wiawiinged (2561)

[

RAuldmmuadniunside ieliaenadesiunseunsaniuautiediu daeluil

A0L 1: iluesAnsmigg FeResdnisilduunnunediava (weneruvianudilaluuiun
VINISWUABUNIUNI9AIIA)

A0 2: B9ANTANNY AsResineylaineliun1sUsussRaneidvia (nenenuvinanadnla
WeatuauansalunsWaguHIuN9ATTR)
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AR 3: B3ANTA9Y eiTBuariinagnslunisusuesdnsmaidviaegnels (mereaviainy

s

Wnlan1sAEURNUNFEITRINNALNS AINAITH WAZNTZUIUNTT)

dnsulumsided fifeasinmsieneiteyailldannnismunuunany i wilide
WazlaNaNsenee AunseunIsAnuLtIay Tnevinisdrsausunlunisiudsuniunieidva
AuasalunsUasuunIaRaTa warnsruaunislunisiuaeuuniafiinavessdnsmeg
wazmsdsauRansdsuiiunediava Jedeiiduidundeunisasuslaniaannely
UATNEUDNDIANT

AN 1:
N1luadANSFAY FIuAavidnisiaguuaunAINa

dmsunsneudinnifed §ifeasvhnisinviievhanudilaviuniiosdnseneg 14lu
mswasurunsRavia laednmnsdaldaussuvaleflugimenssuil 1980-1990 uagiiouiiioy
fugUnuvesAnsAdva SsmaiAsunlasssuuamsaumnmzeanszinfennudfyidagnsmans
YBINTYIAUINTITUUATAUNA LilolaednTenag annsasnuianuliuIevlunisudadulsd
(Raghunathan & Madey, 1999)

nswasunUasniglueedns : azgaduiuaninwindeunisgsiafidululunisusendasiuu
uenanddadinisiiuaudfgyveslszansainlunisadueu Tnen159an19ANA09n1S
AuteyATI N ALLALANULANFIATINAENTIINALYL (Clark et al., 1997)

nMsiAsundasainaieusnasdng : Insiiuifsamalstleninnnisuusnudunuiay
UszanBnmueswalulad (Raghunathan & Madey, 1999) ailiiAandndamiuazusnislle
Mnszuuaulefivesesdns Tnsanmnsnszynismevaussiindosiasenisiudsuutasgaamnssy
WAZAMUALNIUTDINAIANNAINAIANTIVDIINAMALAKYY LFREITULUIAAYDITIARANTNEY
Tuthagtufiidunisutsdudussuulefilml iloudsduiueadnsuuududy (Clark et al, 1997)
(Ward, Griffiths, & Whitmore, 1990) 4on91nii NMsnsITaaUgRAMNIINIU WagauduTius
nagsiafugsieduagiiliiosdnsanansautstunausslovianinalulaging saufuls

83Fne199 fAnudesnisiiagrinisidsuriumeidtasuiesnnndadonieluesdng
uazLIINTEAUAINABUBNDAng deaguld il
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UedevuindaunisidaguwiuntinaanasnnigiuavAns

garnsdulngfinsadunalalunisiideundasiies Wesnnuinuisneenvieana
wseiimsmudunuiildadosdin wiefiaunasun1anisiiu (Hess et al, 2016; Andriole, 2017)
Tuvugidsfinnugsiuigndndunalsylovimedsauuaziassgialiungildmlidmde Tngli
AudRglunsTufduiusiugndn waznisvinnusduiugnalaegnaiivsednsam Tudaqdu
wuin faudnlvgdesnmsinuivesdnsiinisldouiitauasdosnsuiuussnledivesesdns
LLasﬁamWLLmé’ammiﬁwmuﬁ@wsju (Kaufman & Horton, 2015)

89AN36199 wee1ufiaziUisuulamiefdtaiiieifinuszansanlunisdiueu
Vl%@ﬂ’]i‘U%UUEQUiS?W%ﬂ’]Wﬂﬁﬁ’NWuﬁILﬁﬂ?%@ﬂaﬂﬂﬂiﬂﬁ%ﬂ (Von Leipzig et al., 2017; Andriole, 2017)
wonand nansesAnsafasnslaiiuinnssuiieadismnuuaniimisnisussfuainniswasusiiu
71197398 (Berman, 2012)

ISINS=AUIINNIYUONDIANS

waluladfietulmisziiunumdrdglunsdudinssdunisidsunlas Tnsanizeg1as
ArusIastunsiau Maddsundamianseain wazdneninlunisiisunlasenainnssy
98198UT (Westerman, Bonnet, & Mcafee, 2014; Chahal, 2016) @sazvinlesAnInIge awse

'
a a =

navAURdlaRd195IALST LaraunsalinsnenshIvavewnulsedg1eluseAns A tesannsiteuse
MAATY ANUAADIRD waztATeTeNNEdIRUNTNTIFNUmAlUTaBRITa azausadsungRnssy
wazANA1AIIUeIgNALABEeEULTY (Chahal, 2016)

wsanaduina N sulsduwuuidviaiiivdululangelanfinildudnivenaniafiosdnssingg

eiliunsiuasunlaamnanialingatu (Von Leipzig et al,, 2017) Inefiuinnssuludildusinsssu

aa o

Fadladesnae wanidilinisdeuniunsidviadudsivane s esdnsgsnaliaunsandnidesls

NAITNUMILITIUNTIY §IT8NUI1 09Anseineg danudnluswulunsnevausse
anumanisvesgndn liun fidermngsumaluladidosnshaulitivesdnsilésunaudeuniu
MaRdTand wargnAniitauannsameiumelulad fennainesdnsazanansafnnuimalulad
Tyalq Ity ieliesdnsinnuanunsomenisudstu Bendndu ssiaaminduiidnundsansenusie
faseuasasnanseiesandanuniailunsuamsnninensuasusiuinsianumalulad
Tl deanuldiuseulunisudedu FadadudadeddnlunsEudunsdsuriunaianavesesdns



AN 2:
auANSAY AdsAadnte:IsiNeonuN1sURsUssianuAINa

FAfeldvinisiansannisidsuutasiiiniuainnisldaussuulefivesesdngsneg
TngwSeuidisutunsliaudina mavhouRedunmsiamaidnagniuaznsuasunasiiinen
msldsniled FsldizusuannsnsnaeudnenmyssszuuasaumaiiovinliiAanisufsuesdnsg
(Valdez-de-Leon, 2016) madsundasesdnssnenisldauszuvlefivinlifiAianisiudsuuas
fumnsnefiu 5 s¥du (Venkatraman, 1994) Faii

1) msldusglomilamedu: unumvssmaluladansaumaazrineginsldeouiteatiuayu
audanslunsufdRnu Ssesdnsazannsaliszuulefiflousslovisudeyauaznsviigsnssy
#1991 madidsdeyaldeimduariietu andunumsdniuny viensfiusdena (Gregor,
et al., 2006)

2) msysanmsnglu: vilinsiauduleiinduandunum wasnisysannisssuunies
ieulosdlunngg Mvsesdnsidmeiy dedunisvinguassalunisufuiRnuiazysudia
T AvaILeee Yaegsnaveiiliusednsnimuetesdnshvu (Goh, Prakash, & Yeo, 2007)

3) msUfuienszurunsnagsia: FadunmsmumusasniseenuuunszuIunsegaa el
welAnn s lumsdiunuiidfyvesedng wu dunu anniw nsliuims wagenusing)
Fansuensruiumamsgsialdunnudeusnniu Tunaneq esdnsliuudeilumsusundeu
auliseiiosmesnszuiumanigluesdng fagns wu Tussdnsdununnlfuumaiifowdeuutas
d3Uuuu E-business unanWasuadidoyaa1saume seUUNITINWNUNTNEINT YToEUU CRM
99989An5 (Krell & Gale, 2005; Grabski & Leech, 2007; Beldi, Che, & Dey, 2010)

1) mseenuuuiaietegsialm: unslivsslevinnmalladansaumaiiosiiuiansu
safuduiiidnlfideniouen 1wu gndn duwanelons wazdfvnagiie IneilingUsrasdiflosulge
UsgAnSnmuesesdng vieAsuuuassuiuussdnsogeduds 1wy anvunn nnsve1egInae
uaznsadaaietiedanagns uinsysanmshutusswinvesdnsenariliiAnaududeuinniy

Nameeualulad nsidles waginusssu (Zhao, Huang, & Zhu, 2008)

5) Msivuaveulungsnalval: Msivuaveulagsnalniiisnsnalagnseanuduiug
MalA3ev18g3Aa F99zdaeliesdnsaneg aunsndnausuiniglmig uazitrgnainlnale
(Clark et al,, 1997) ¥hlwesAnsiniusiung LLazmmsaa%ﬁqLL‘U‘U'«J‘"]aamqqiﬁfﬂﬁlﬁ%’wsz‘lmﬁmﬂ
nsiulanieinuled



01881838MN1S

ndnb.

Us:z91U 2561

Famswdsuudadude 1) way 2) Junmswisuwdaslusyaursaduassly (Evolutionary
level) drumsasuntadlude 3), 4) wag 5) Dunswdsuwdaslusesuiisenindunsivasunlas
ot 9AULEa (Revolutionary level) 2nn1sAnydeen15iUasunun1afitaaiunsasuunia
Tunsdsuuadluganavialsd dddalunmsdewiumsidafefesduunisnnuunnress it

aa o

29ANSNHAMUATLANLWALURUAIMNRINE NUBIANINLASURANSENUINASIURBLLUAIM9RIITA

nsvenedvesnalulagfdvianslinialontanisgsiandululiuniu vilesdnsaiuse
as19gUuuugInalvaig 16 (Singh & Hess, 2017) Fan1sidsunvasionaidunmsdsuulasguuuy

Y a

ARTavesgINaniley wsensaseguwuugsialudvianue (Daimler, 2017)

131870715095 U1810 77 algRuAIT0989ANTNTNISIUREUN1UN1IRTTaIsdINanTENY
sonsuuRnuLaruAaInsvateing et muedAglunisidsundainssuiunsuasmsu iR
& o § v s o a Ay ' ' o & . =
finensyiliesAnsinisaniunungavguuasaaeiauIndu (Singh & Hess, 2017) wagtiloysannis
ASEUIUNSNAUNITIANISTUSLANTNINNN9AINE (Westerman, Bonnet, & Mcafee, 2014) agyili
paansaunsatmaluladfavalrdlUldiiansandulannay WeeIAnsa1uNsaas @A NLINA DN
nsviuigangy Wudinsrendnauuiniu wasenszauniswisduanuinielussdns fiena
AANITNUFBYAAINIVBIBIANTIINTUSTTUVRIBIAN UG UL (Webb, 2013)

AN 3:
9YANSANC 9:098Na:UnagnsiunisufisdovAnsnAdnassnls
msfinangesdnssendgminduanuimelunisudsuslamnedivailidenseniings
anudndulunisianisfenmsimusuasdidunagnsidaauieliviufugaidia (Matt, Hess,
& Benlian, 2014) QL%Emnmﬁﬁuqiﬁ%@h«,ﬁuﬁmmaﬁ’u’h AMUEINNTOIUNITES 1S TAUIRNTTH
ysgstauuuAdaldlfidudendioriunsldimeluladvindy wisaieatostumauisuandnagns
uazimusssunelussdnssie (Von Leipzig et al,, 2017) u,asmsﬁqﬂmﬂﬂumﬁﬂsﬁmmL%aﬁu
Tuunumitddguesgnsaanivesasdnsazriliesdnsannsatssauanudnsalunsuiuld
waluladle (Fitzgerald et al., 2013)

ogslsfinu nalnmsUszaunuuaztunoumssiiunulumsuisussuuiavialuusasesdng
Fndlalannsodunnymsfisenndasiulaaun (Matt, Hess, & Benlian, 2014) luunsesdnsiiuunan
Mesdnsddudesiinsougvsemansiifidmine ilenusuanuannInReiuveanaluladfdva
‘1‘71'Ehaeﬂum5mﬁm%tﬁaﬂ%’wmmlﬁm%wwmiLLszJas?J’u (Yoo, Henfridsson, & Lyytinen, 2010)
Tuvesdnsiunmnudniaududussuvesesdnsienmsainsnagnsivssauanudifadmiu
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panRavia (Kulatilaka & Venkatraman, 2001) failmdiuladmauinnunaniertiunisideuniu
MNPV LUTEAUBIANTIL LU THURNULNNDIIUNALNTVDIDIANT

ns:usunasidaguwiunfAIna

Tuns3Reiidelavinmsmiuniudeya Anw uwarlwsgiisnisiiesdnsaineg Telunmsuasun
Meava Tngvinsdauasuenvananyls 3 Ussinvmang el Ussaunisalgnan nseuiunis

lunsufuanu uaggluuugsia lneilassasiedening 2

= =» =

AoWITMl9vaugNAn NS=UdUNISNNAINA msilasunladssiiodousana
nIsiAuln AJUANSAVAIUAAINS aswssnomanaliuy
gaunulunisinsionuanAn Us:ansnwlunisdnnis Digital Globallization

AW 2 ns:uounisiunisivdsutinuneaana

fian : MIT Center for Digital Business and Capgemini Consulting (2011)

Tuns@inenflanunsaaguusziud A iifuimsszivgaetesinsaunsailldlunmsufsy
a3Anslidnse Faldun

1. nswasunUasuszaumsalgnn

2. nswasunlasnszuiunslunisufumau

3. mIAguudasguuuugsia

4. VINYEANNAIUISOAURNA
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wagludeaiiifeld (Berman, 2012; Daimler, 2017; Matt, Hess, & Benlian, 2014)
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INTRODUCTION

While the development of information and communications technology is an ongoing
process that has been in train for more than a century, the last decade has been unusually
spectacular and disruptive. With their popularity propelled by increased smartphone usage
and availability of wireless broadband, Over-The-Top (‘OTT") services, which run over the
mobile and fixed networks of incumbent operators, has enabled consumers to become
empowered along technological, social, economic and legal dimensions.

Notably, the use of these Internet based platforms and services often directly compete
with similar services based on older technologies. For example, services like LINE, Facebook,
Skype and WhatsApp that offer voice or video calls over the Internet compete with traditional
SMS and voice calls over telecom networks. Online video streaming and TV services like Netflix
and online similarly compete with traditional broadcasters and network providers.

Further, these innovative OTT providers have benefited from the massive investments
in networks and network quality by mobile operators. The capacity of carriers to build and
upgrade their networks, however, is ultimately dependent upon the sustainability of their
business models reflected in their growth and profitability. Adding to the challenge for traditional
operators and broadcasters to compete is the fact that such providers are subject to
sector-specific regulation while providers of OTT communications services are relatively
free from comparable regulatory burdens.

52



01881838MN1S

ndnb.

Us:z91U 2561

In order to unpack the disruption that OTT services have caused, alongside any regulatory
concerns that may need to be addressed by national and regional regulators, this paper is
divided into five main sections, namely:

(i) Disruption unleashed;

(ii) Definition of OTT services;

(iii) The OTT business model;

(iv) Benefits and disadvantages of disruption; and

(v) Regulatory Issues.

Most of all, this paper acknowledges that regulating both traditional players and OTT
providers to achieve the best outcome for consumers requires navigating the trade-off between
the significant benefits which OTT services bring to consumers and creating an economic
environment that provides operators with the appropriate incentives to continue investing.

DISRUPTION UNLEASHED

The current revolution in technology and telecommunications, variously referred to
as ‘the app economy’, ‘big tech’ and ‘OTT services’, began with two major events: the first
was the August 1995 Netscape Initial Public Offering which valued the unprofitable start-up
tech company at US$2.9 billion. This was the trigger for the dot-com boom and the beginning
of the mass-market embrace of the World Wide Web and the Internet. The second event
was the launch of the iPhone by Steve Jobs in 2007.

When the iPhone was introduced, only one technology company, Microsoft, was in the
top 10 publicly traded companies in the world. As of Q2 2018, Apple is the biggest company
in the world. Further, seven technology companies occupy the top ten, together representing
almost 80.4 percent of its total value (see Exhibit 1).



Exhibit 1: Biggest companies in the world by market capitalization

2007 4" Quarter 2018 2™ Quarter

Company Market cap $b Company Market cap $b
PetroChina 724.0 Apple Inc. 909.8

Exxon Mobil 511.9 Amazon.com 824.8

General Electric 374.6 Alphabet Inc 774.8

China Mobile 354.1 Microsoft 757.6

1&C Bank of China 339.0 Facebook 562.5
Microsoft 333.1 Tencent 478.6
Gazprom 329.6 Alibaba Group 476.0

Royal Dutch Shell 269.5 Berkshire Hathaway 464.0

AT&T 252.1 JPMorgan Chase 354.8

Sinopec 249.6 ExxonMobil 350.3

TOTAL 3,737.5 5953.2

TOTAL TECH 333.1 47841

\_% TECH 8.9% 80.4% )

It is, therefore, no surprise to observe that OTT services are now causing intense pressure
on traditional providers such as telecommunications operators and television broadcasters,
as shown in the massive increase of messages sent via OTT IP messaging in Exhibit 2. Further,
in 2017, Facebook reached over 2 billion active users world-wide. Together, the social media
giant and its sister companies WhatsApp and Instagram have more subscribers than many of
the largest global telecom providers (AT&T, Verizon, Vodafone, Telefonica, Orange) combined.'

Exhibit 2: Messages sent via mobile handsets by service type, worldwide, 2010-2018

50
45
40
35
% OTT IP messaging

25 ® Operator IP messaging
20 mSMS

Messages [trillion)

15
10

S EEEERNN]

Source : Analysys Mason, 2018.

2010
201
2012
2013
2014
2015
2016
2017
2018

' From www.neotelis.com/news.php?id=120
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Similarly, commercial free-to-air television is experiencing widespread falling advertising
revenues, as the video streaming revolution including players like Netflix and iflix deliver
on-demand choices to televisions, tablets and even smartphones. The difficulties that traditional
broadcasters are experiencing has prompted the Association of Digital TV Operators in Thailand
to urge the government to provide timely financial relief to terrestrial digital TV operators, by
eliminating the rental fees of broadcasting networks and waiving the remaining licence fee
payments.’

Consequently, it can be said that while central bankers and national leaders have
struggled with a deep financial crisis and stagnation throughout the last decade, the fervent
demand for smartphones and tablets the innovative OTT services that they enabled, has been
a rare force for growth. These trends reflect a large and unusually rapid disruption in global
industrial structure and economic activity, with many claiming that this revolution still has a
long way to run.

DEFINITION OF OTT SERVICES

The use of the term Over-The-Top (OTT) stems from the fact that OTT communications
bypass traditional network distribution approaches and run over, or on top of, core Internet
networks. While there is no single, generally agreed definition, OTT services can be viewed as
online services which can potentially substitute traditional telecommunications services such
as voice telephony and message (SMS) services.

These services are grouped into three broad groups, namely:
1. Voice over IP (VoIP) — for voice calling and video chatting services;
2. Instant Messaging services — chat applications; and

3. Video and Audio Streaming services.

However, it can be argued that OTT services should no longer be considered ‘over the
top’, but rather as an integral part of the sector and its offerings. Importantly, none of the
Internet companies call themselves “OTT players”, rather describing themselves as online
service providers or Internet companies offering a wide range of telecommunications apps or
services.” In addition, online service providers such as Microsoft and Facebook are now
themselves significantly investing in and utilising their own internet infrastructure to provide

? From www.bangkokpost.com/news/general/1367463/digital-tv-cries-for-help
* See further discussion at http://disruptivewireless.blogspot.com.au/2014/11/retiring-term-telco-ott-digital.html

w
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the online services they offer to customers.” Further, as online services/OTT communications
capabilities get absorbed into most applications and websites as features, with WebRTC
or other Application programming interface (APIs),” any such distinctions are arbitrary and
arguably misleading.

THE OTT BUSINESS MODEL

OTT providers base their strategy around reaching as many users as possible, offering
them a compelling free service, locking them into it to the extent possible and then trying
to monetise it/fund its continued deployment via five main approaches:’

(i) Advertising. Examples include inter alia Google, Facebook, Twitter, WeChat, Snapchat,
ooVoo, Skype and others;

(i) Connectivity to PSTN (Skype make most of their money out of connectivity to PSTN
and an operator’s numbering scheme);

(iii) Value-added services such as multipoint video calling, stickers, mobile money etc;
(examples include inter alia WeChat, LINE and ooVoo);

(iv) Initial Public Offering (IPO) (e.g. Snapchat’);

(v) Cashing out upon acquisition (e.g. Viber with its acquisition by Rakuten®).

Critically, the disruptive power of big tech and OTT services arise from two key
characteristics: ubiquity and scale. By 2017, computing hardware and energy storage in the
form of lithium ion batteries had reached a level that made possible a mobile device for the
first time which had many of the general capabilities of PCs and laptops. This ubiquity was
also aided by widespread wireless connectivity and the massive investments in mobile
broadband by carriers over the past decade. Further, economies of scale mean that technology
companies have the capacity to service global scale marketplaces at every decreasing per
unit costs, enabling companies like Google to respond to each search request at a lower cost,
and Facebook to accommodate another user at decreasing per-user costs.

* From https://mashable.com/2017/09/22/microsoft-facebook-marea-cable/#aAZ40Gn6tkqu;

® This is especially as globally fixed operators begin switching off their PSTNs (e.g. include Telekom Malaysia, Australia with the NBN Co
etc.) and mobile operators move to VoLTE and similar services. As at February 2018, some 217 operators in 102 countries investing in
VoLTE deployments, studies or trials, including 134 operators that have commercially launched HD voice service using VoLTE in 65
countries the path to VoLTE deployment is rapidly occurring. See www.gsacom.com

® This excludes Apple which is a hardware company even though its services business is rapidly expanding. See www.businessinsider.
com.au/apple-services-business-revenue-non-iphone-chart-2017-2

" See www.forbes.com/sites/rogeraitken/2017/02/17/is-snapchat-parent-snaps-20bn-ipo-fair-value-or-overpriced/

¢ See www.bloomberg.com/news/articles/2014-02-17/rakuten-falls-on-900-million-deal-to-acquire-viber-message-app
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BENEFITS AND DISADVANTAGES OF DISRUPTION

Given the above, it is no surprise that OTT services have been described as a source of
creative destruction, with traditional business models being squeezed by the dual threat of
declining users and the migration of advertising to online outlets.”

Specifically, in the telecommunications sector, OTT services are eroding core operator
revenues that are needed to reinvest in critical broadband/ICT infrastructure whilst using their
own network. Certainly, it is difficult to charge customers a certain amount per text, for example,
when Facebook Messenger or WhatsApp is ‘free” with a data plan. This is a concern as OTT
providers and consumers have benefited from the massive investments in networks and
network quality by mobile operators. However, the capacity of carriers to build and upgrade
their networks is ultimately dependent upon the sustainability of their business models.

Adding to the challenge for traditional operators and broadcasters to compete with
these new innovative offerings is the fact that such providers are subject to sector-specific
regulation while providers of OTT communications services are relatively free from comparable
regulatory burdens.

On the other hand, this innovative disruption has revolutionized the world and
empowered consumers. By the year 2021, there will be 4.6 billion global internet users and
27.1 billion network devices and connections.'® As shown in Exhibit 3, slobal mobile data traffic
is expected to grow to 110 Exabytes per month by 2023. Total mobile data traffic in South
East Asia & Oceania is expected to grow by eleven-fold by 2022, with smartphone uptake
being a key driver."" Similar trends have been observed in Thailand, with over 83% of Thai
consumers owning smartphones and using mobile internet, on average, 2.3 hours per day in
2017, up from two hours in the previous three years."

’ From www.accenture.com/us-en/_acnmedia/PDF-50/Accenture-Bringing-TV-to-Life.pdf. One example, is the current receivership
of Channel 10, Australia’s third terrestrial television network. See www.news.com.au/finance/business/media/network-ten-secures-
30-million-funding-package/news-story/a9603b3e949ebdbee509c29574f9e094

' From www.cisco.com/c/en/us/solutions/service-provider/visual-networking-index-vni/index.htm(?stickynav=1

" From www.ericsson.com/sg/en/press-releases/2/2017/6/ericsson-mobility-report-2017-sea-oceania

' From www.pressreader.com/thailand/bangkok-post/20171213/281908773489359
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Exhibit 3: Global mobile data traffic (Exabytes per month)

=0 110EB
100
80
60

40

20

0 ____——4

2013 2018 2023

Source : Ericsson Mobility Report November 2017.

The widespread use and reliance on OTT services reflected in these trends has enabled
consumers to become empowered along technological, social, economic and legal dimensions.
Social media, especially, has simplified and decreased the amount of effort we need to put
into communicating with each other.” It has particularly revolutionized the way we interact,
arguably, for the better - democratizing power and giving voices to long marginalized
communities ensuring digital inclusion. Platforms such as Facebook, Twitter and Instagram
have broken information monopolies and curtailed censorship around the world by making
it easy to connect with anyone.

At the same time, this unprecedented level of exposure comes with new hazards and
regulatory issues that need to be managed in order to safeguard the quality of the consumer’s
online experience. In addition, it is also clear that there must be some move by national and
regional regulators in order to level the playing field between incumbent operators/broadcasters
and OTT service providers.™

" From www.brandba.se/blog/socialmedia/usergeneratedcontent/theempowermentofconsumers

' From www.rappler.com/technology/social-media/71115-anatomy-of-a-twitter-black-ops-campaign
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REGULATORY ISSUES

Since the 1980’s and 1990’s, telecommunications and ICT sector regulation has
fundamentally been based on the existence of stand-alone networks delivering specific services
and the business models that supported those networks (e.¢. per minute charging, linear
televisions etc.). Such regulatory approaches therefore pre-dates ubiquitous internet/broadband
connectivity, changes in industry structure, online service players, the advent of social media,
advances in IP technology and changes in consumer expectations. These changes pose significant
challenges for the regulatory regime and regulators in all global markets.

Some commentators suggest that certain services offered by OTT service providers
could be incompatible with traditional forms of sector regulation, because of their global
nature and footprint. Many Governments, Telecommunication/ICT National Regulatory
Authorities (‘NRAs’) and other agencies are examining how to move from traditional legacy
approaches to innovative ones. But they are uncertain whether, or even how, to regulate or
create optimal rules to govern and guide these new entities, applications and services, bearing
in mind that such activities also contribute materially to sector revenues, consumer welfare
and bridge the digital divide. They also facilitate national economic growth and productivity
improvements.

In this section, a number of key regulatory issues concerning OTT services are discussed
which need to be addressed in order to move to a new forward looking regulatory regime,
namely:

i) Licensing;

ii) Taxation;

ii) Troubling content;

iv) Social media as a news source; and

v) Spectrum availability.

In conducting this analysis, it is important to keep in mind that regulating OTT providers
to achieve the best outcome for consumers requires navigating the trade-off between the
benefits OTT services bring to consumers and creating an economic environment that provides
traditional operators with the appropriate incentives to continue investing.
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Licensing

Licensing structures in the telecommunications/ICT sector have been relatively static
for some time, even though various attempts including by the ITU" have been made to reform
them. However, the rapid growth of OTT service providers raises significant questions on
whether such structures ought to be amended. Generally, whilst traditional operators and
broadcasters must purchase a licence to operate, OTT players are often not subject to specific
licensing.

One argument has it that offering substitutable services should be subject to the same
licence fees obligations as MNOs, subject to modification for the purpose of calculating
licence fees. Going forward, alternative approaches to licensing may have broader merit
in telecommunication and broadcasting sectors depending on the market and services
concerned. They include:

« Temporary licensing: Apply temporary rules/grant licences for a limited period,
say of two years in order to permit greater study or to bring OTT services within the
scope of domestic regulation;

« Transition arrangements: Put in place transition schemes to compensate existing
stakeholders or reduce the costs face by existing market participants; or

« Deemed class licensing: Another alternative approach is to use deemed class
licensing for say web content such that services while not being located in the
jurisdiction may be subject to a country’s classification regime (e.g. with respect to
nudity, violence etc.). Such an approach has been used in Singapore and has been
debated in Malaysia and Indonesia.

While such measures have not generally been adopted by telecommunication/ICT
regulators there would be merit, for example, in having the ability to temporarily licence
innovative services pending more detailed analysis or bring certain services within the penumbra
of domestic regulation. New telecommunications legislation in selected jurisdictions would
certainly permit this."®

 For example, see ITU, Trends in Telecommunication Reform, 2004/05. Licensing in the Era of Convergence.

' For example, the Cambodian Law on Telecommunications 2015 promulgated 17 December 2015 provides in Article 17, for the
licensing of operations (other than infrastructure and services) to be determined by Prakas of Ministry of Posts and Telecommunications
Cambodia.
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Another approach which has considerable merit is industry or self-regulation, which
includes the formulation of industry codes of conduct. Examples of markets with a self-imposed
code of conduct include the United Kingdom’s ISP Code of Practice which is uniform and
obligatory on all members."” This type of regulation can help to determine market conduct
and can provide improved visibility to government on how and when they can achieve policy
objectives. Regulators may also favour such mechanisms as they are flexible, can most likely
be implemented quicker than formal regulation and move the cost of regulatory compliance
to market players. In this sense, it can be said that the optimal approach to regulation in
this new digital environment does not mean more, but rather, better and more flexible
future-proof regulation.

Despite the possibility of different licensing regimes applying to traditional providers
and OTT services, it should be noted that high operational licensing fees (based on a percentage
of revenue or similar) imposed on telecommunications and broadcasting licensees may need
to be reduced going forward if comparable OTT services are not subject to similar licensing
cost imposts.

Taxation

In contrast to the obligations imposed on national operators, OTT service providers are
often not subject to the same taxation on revenue and profits, despite being involved in the
economic life of a particular country and obtaining financial advantages. This is one of the
most critical issues for each and every country to address.'® Often having their principal place
of business and registered office in the USA or a low income tax country or haven, global OTT
service providers are able to put in place international tax optimization strategies given the
variation in regimes applied by different countries in this regard. The strategies that exploit
the difference in treatment of economically equivalent transactions between jurisdictions are
known as base erosion and profit shifting. The Organisation for Economic Co-operation and
Development (OECD) estimates that between 4-10% of global revenue from corporate income
tax is lost through BEPS by multinational enterprises (‘MNEs”), including a majority of online
service providers."”

' See www.ispa.org.uk/about-us/ispa-code-of-practice/

'® A2015 ITU paper, GSR15 Discussion Paper, The Impact of Taxation on the Digital Economy identified the distortive effect of taxes in
the digital eco-system on three levels: (i) Potential disparity in tax burdens imposed on telecommunication operators when compared
to other operators of the digital eco-system (for example, digital advertisers, social networks); (i) Taxes on asymmetry among global
players in the digital sector and (iii) In country taxation asymmetry between the telecommunication sector and other providers of
other goods and services. Available at https://www.itu.int/en/ITU-D/Conferences/GSR/Documents/GSR2015/Discussion_papers_and
Presentations/GSR16_Discussion-Paper Taxation_Latest web.pdf

' From OECD, 2015, ‘Information brief: summary’, see www.oecd.org/ctp/policy-brief-beps-2015.pdf
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While these corporate tax planning strategies may be technically legal and rely on
carefully planned interactions of a variety of tax rules and principles, the overall effect of this
type of tax planning is to erode the corporate tax base of many countries in a manner that is
not intended by domestic policy.”® In addition, this sort of activity undermines the fairness
and integrity of tax systems, with global OTT services gaining a competitive advantage over
enterprises that operate at a domestic level. Moreover, this sort of activity arguably undermines
voluntary compliance by all taxpayers.”*

Based on these conclusions, the starting presumption must be that taxation should be
applied consistently and even-handedly, meaning that OTT service providers offering
substitutable services should be subject to the same taxation on revenue and profits as
traditional operators and broadcasters. For this to occur, taxation and related regulations
will need significant updates in order to ensure that there is not a significant erosion of the
tax base.

In Thailand, while the National Broadcasting and Telecommunications Commission
(‘NBTC’) has no direct authority to shape taxation, the NBTC will have to cooperate with other
related bodies such as the Revenue Department, the Bank of Thailand and the Finance
Ministry to bring OTT-related businesses into the taxation system.”

On 1 October 2017, it was announced by the Office of Electronic Transaction Development
Agency (‘ETDA’) that it will be adjusting the Electronic Transaction Act so as to tax certain
e-commerce transactions. These changes will consequently apply to some foreign OTT service
providers. The second draft of the proposed amendment was released to the public in January
2018, and whilst the latest draft only focuses on applying the value added tax (VAT) to certain
e-commerce transactions, there has been no confirmation that further amendments addressing
previously raised corporate income tax and withholding tax issues will not be pursued.”

In response to the OECD report and growing concerns over global tax avoidance, several
other countries and regions across the globe have attempted to bring global online service
providers under their domestic tax regimes. For example, soon after Netflix’s introduction into
Australia at the beginning of 2015, the Australian Federal Government proposed to amend
the Goods and Services Tax (GST) law to ensure digital products and services receive an

* From http://law.unimelb.edu.au/ _data/assets/pdf file/0007/1550653/Michael-DAscenzo-Spotlight-BEPS-Tax-Avoidance12.pdf
' From www.oecd.org/ctp/beps-about.htm

 From www.connectedasia.com/new-ott-regulations-in-indonesia-and-thailand-inching-towards-a-level-playing-field/

 From https://home.kpmg.com/th/en/home/insights/2018/01/tax-news-flash-issue-33.html
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equivalent tax of 10 percent, whether they are provided by Australian or foreign entities.
Consequently, digital products and services such as Netflix have been taxed from 1 July 2017.**

Similar taxation laws aimed at targeting the digital economy have been introduced in
the European Union (EU), South Africa and Japan following the OECD recommendations.” At
the start of 2015, the EU began to overhaul its consumption tax to extend it to providers of
broadcasting and electronic services based on the location of their customers, instead of
where the companies set up their head offices. Digital downloads and services sold to European
retail consumers are taxed VAT rates of up to 27 percent, making the digital retail economy a
significant source of tax revenue. The complexity and variation of VAT regimes in different EU
member countries, however, has created huge challenges for the EU and digital companies.”

Finally, in August 2017, the Ministry of Communications and Informatics (‘MOC/’) in
Indonesia issued a new draft ministerial regulation on over-the-top (‘OTT") services, building
on the guidance set by the previous 2016 draft regulation. The primary aim of the 2017
draft regulation is to establish criteria to ensure that the owners and operators of foreign
OTT services, which make their services available in and generate revenues from Indonesia,
will be subject to the payment of domestic corporate income tax set out under Article 17 of
Income-Tax Law 2000. This will be equal to a 25 percent rate of taxable income. However,
where the local company is not established an additional 20 percent branch profit tax is
assessed, the latter being a levy payable only by foreign entities.”’

The Proliferation of Troubling Content and Its Regulation

OTT services providers, such as Twitter, Facebook and YouTube, have created platforms
used by billions of people to come together, communicate and collaborate. While such
platforms remain overwhelmingly a positive force, these platforms can also be used to spread
hate, violence, child sexual abuse and extremism. A recent study by think tank Demos suggests
that hate and extremism is growing in parallel with the exponential growth of all social media,
reflected in the fact that YouTube has experienced a 25 percent increase in ‘flagged’ content
year-on-year.”® Social media sites such as Facebook can be considered a hotbed for terrorist

* From www.ato.gov.au/business/international-tax-for-business/in-detail/doing-business-in-australia/combating-multinational-
tax-avoidance---a-targeted-anti-avoidance-law/

* From http://theconversation.com/the-netflix-tax-coming-to-a-country-near-you-40475

* From www.ey.com/Publication/vwLUAssets/EYDigital products and _services in_2015/FILE/Digital VAT Campaign Brochure.pdf

" From Client Alert: The Indonesian Government Resumes Discussions on Over-The-Top Regulation, by HHP Law Firm, August 2017,
Jakarta: Baker & McKenzie.

* From www.publications.parliament.uk/pa/cm201617/cmselect/cmhaff/609/609.pdf
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recruitment, incitement, propaganda and the spreading of radical thinking. Twitter, YouTube
and encrypted services such as WhatsApp and Telegram are also implicated. For example,
Facebook’s live video streaming service ‘Facebook Live’ has been used as a platform for
violent content, with a Thai man live streaming himself killing his 11-month-old daughter in
early 2017. In Cleveland, a 74-year-old man was killed by a stranger who streamed the shooting
live on Facebook.”

As it stands, existing broadcasters and news organisations globally are generally held
accountable for everything that they broadcast or publish, including during live broadcasts
and talkback calls. Despite the rising level of dangerous content prevalent, internationally
there is still limited liability for social media platforms who aid users in distributing illegal
content, leading to a mismatch of policy and an uneven playing field.”

At present, social media companies still heavily rely on their users to report dangerous
content for review by moderators in accordance with the site’s community standards. Critics
argue that this means that they are, in effect, outsourcing the vast bulk of their safeguarding
responsibilities at zero expense. In addition, data shows that the main social media companies’
responses to these complaints are less than adequate. A 2017 report by the Common Home
Affairs Committee in the UK argued that social media multinationals are more concerned with
commercial risks than public protection. The Committee’s investigation found that swift action
was taken by the main social media conglomerates to remove content found to infringe
copyright rules, however a ‘laissez-faire’ approach was adopted when complaints involved
hateful or illegal content. Referring to Google’s failure to prevent paid advertising from reputable
companies appearing next to YouTube videos posted by extremists, the Committee’s report
noted: “One of the world’s largest companies has profited from hatred and has allowed
itself to be a platform from which extremists have generated revenue.””"

In light of the perceived ineffectiveness of complaint procedures by the main social
media platforms combined with the importance of efficiency in taking dangerous and
illegal content down, it is recommended that regulators streamline content regulation and
complaint-handling procedures to make them as efficient and effective as possible. In overall
terms, all countries should have a clearly defined process, preferably involving joint work
with the social media companies on tools and legal mechanisms required, which could include
a decision by judicial officer for the issuance of take-down notices and similar in relation

* From www.wtsp.com/news/local/facebook-live-murder-renews-pressure-on-social-mediasite/434362974
** From www.abc.net.au/news/2017-05-17/facebook-livestream-murder-suicide/8500586
* From www.theguardian.com/media/2017/may/01/social-media-firms-should-be-fined-forextremist-content-say-mps-google-youtube-

facebook
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to online material which breaches domestic law. Such judicial mechanisms should be
well-communicated to key global and regional social media companies ahead of time so
there is no ambiguity as to the legal validity of the order.

A good example of a national regulator employing more efficient and effective complaint
services for online child protection can be seen in Australia with the creation of the Office of
the eSafety Commissioner in 2015 in accordance with the Enhancing Online Safety for Children
Act 2015.%* The eSafety Commissioner prioritises investigations into online child sexual abuse
material and works with law enforcement and the global network INHOPE to remove this
content wherever it is hosted. The Office in accordance with the National Classification Scheme™
also investigates complaints about other prohibited material. Notably, the eSafety Commissioner
has the power to direct a social media organization to take down offensive material, with
penalties of up to AUD18,000 (USD13,670) per day for the social media organization if they
delay in the request.”

Further, the UK and France have joined forces in June 2017 to tackle online radicalization
with plans that could lead to much stronger action taken against social media companies who
fail to remove unacceptable content. Plans include exploring the possibility of creating a new
legal liability for social media companies if they fail to remove content. The two countries
will lead joint work with the social media companies on this vital agenda, including working
with them to develop tools to identify and remove harmful material automatically.” Similarly,
Germany’s Parliament has passed a new law in June 2017 that punishes social networking
sites if they fail to swiftly remove illegal content such as hate speech or defamatory fake news,
with fines of up to €50 million (USD53.4 million). Under the new law, social networks need
to ensure that obviously criminal content - as defined by German Law — will be deleted within
24 hours and other illegal content after seven days.”

As pressure from governments heightens globally, social media companies and ISPs
have also taken steps to further improve self-regulation of their platforms. Facebook, Microsoft,
Twitter, and YouTube have launched a partnership in June 2017 aimed at combating terrorists
online.”’

* Available at www.legislation.gov.au/Details/C2015A00024/Html/ Text# Tocd15219266%20

* Refer to www.classification.gov.au/About/Pages/National-Classification-Scheme.aspx

* From https://theconversation.com/factcheck-ganda-what-has-the-childrens-esafetycommissioner-done-in-its-first-year-to-tackle-
cyberbullying-64309

* From www.gov.uk/government/news/uk-and-france-announce-joint-campaign-to-tackleonline-radicalisation

* The Law is the Netzwerkdurchsetzungsgesetz (or NetzDG). Refer to www.bundestag.de/dokumente/textarchiv/2017/kw20-de-soziale-
netzwerke/505074

*" From www.theverge.com/platform/amp/2017/6/26/15875102/facebook-microsoft-twitteryoutube-global-internet-forum-
counter-terrorism

65



Social media companies have also stated that they are seeking algorithmic solutions to
reducing harmful content. YouTube, Facebook, Microsoft and Twitter have announced a
partnership to share ‘hashes’to enable each company to scan for terrorist content and enable
them to terminate associated accounts. Google also said that it had used ‘matching technology”’
to help prevent the re-uploading of content that violates its policies.”® However, there remain
serious questions as to the efficacy of such measures especially in relation to non-common
Internet languages, including languages such as Thai.”

Social Media as a News Source

Social media platforms such as Facebook, Twitter and Google have arguably morphed
into some of the world’s biggest publishers and broadcasters. Where status updates and selfies
once dominated, Facebook today has become a portal for news. The 2016 report on digital
news from the Reuters Institute for the Study of Journalism found that more than 50 percent
of all web users use social media for news each week, with increasing numbers saying it is
their main source. While many publishers have linked with Facebook and Google to distribute
their news, social media sites are increasingly becoming destinations in their own right.’

With this new role of social media as a news source, a specific concern has been
the effect of false stories — or fake news’ - circulating on the internet. The issue with social
media platforms becoming a source of news for consumers is that they have dramatically
different structures from and operate in different legal frameworks than traditional media
organisations, meaning that content can be relayed among users with no significant third-party
filtering, fact-checking, editorial judgment or legal liability. This unregulated space has led to
the proliferation of sites established entirely to print intentionally fabricated and misleading
articles, with the names of these sites often chosen to resemble those of legitimate news
organizations.”

The presence of fake news in a market has several negative social costs, including
consumers with less-accurate beliefs who in turn may become more sceptical of legitimate
news organisations. Even more concerning is the capability for fake news to undermine the
ability of elections and the democratic process to select high-quality candidates during

* From http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/ome-affairs-committee/hate-crime-and-
its-violent-consequences/written/49839.pdf

* Refer to https://en.wikipedia.org/wiki/Languages_used_on_the_Internet

* From www.theguardian.com/technology/2015/jun/16/news-outlets-face-losing-control-to-apple-facebook-and-google

“ lpid.
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a democratic election, as arguably demonstrated during the 2016 U.S. election. Similar debates
on the extent of fake news were debated in the French election.”” The European Parliament
was moved to issue a statement on ‘Fake News’ and the EU’s response in April 2017.%

It would now seem that all countries will need to address fake news and similar issues
by putting in place a range of safeguards, fact checking and perhaps the certification of sites
to maintain the integrity of their electoral processes.” Notably, Facebook, which came under
heavy criticism for allowing fake news to be circulated during the U.S. election period, have
taken steps to combat the issue. One of those steps is the enlisting of the International Fact
Checking Network (IFCN), a branch of the Florida-based journalism think tank Poynter. Facebook
users in the US and Germany can now flag articles that they think are deliberately false,
these will then go to third-party checkers signed up with the IFCN.*

Spectrum Availability

Digital transformation, with more intensive use of OTT services, including video streaming
services, will require additional International Mobile Telecommunication (‘/MT’) spectrum
allocation at national levels to support the high speed connectivity of smartphones, devices
and loT. ITU studies have modelled the amount of spectrum that will be needed nationally
by 2020. Estimates suggest that current national spectrum allocations for IMT which, in general,
provide for an amount of 440 MHz to 540 MHz, should be increased substantially by 2020.

This issue was addressed in the preparation of the ITU World Radiocommunication
Conference (WRC-15), through Report ITU-R M.2290-0, which defined the future spectrum
requirements estimate for cellular mobile services below 6 GHz as 1,340 MHz for lower user
density settings and 1,960 MHz for higher user density settings. Additional spectrum requirements
depend on the amount of spectrum already identified in each country and on the particular
situation of the country.”

 See www.20minutes.fr/politique/2065275-20170510-emmanuel-macron-victime-fausse-nouvelle-apl-bourses-etudiantes

“ From www.europarl.europa.eu/RegData/etudes/ATAG/2017/599384/EPRS ATA(2017)599384 EN.pdf

*“ This is in addition to putting in place strong cybersecurity measures in relation to their electoral rolls and voting systems given the
reported number of cyber-attacks on such systems globally.

* From www.bbc.com/news/blogs-trending-38769996

 Summarised in loT and IMT Spectrum Issues at the 4th Annual Asia-Pacific Spectrum Management Conference on 17 July 2018,
(p. 22ff), by A. Riaz, 2018, Bangkok: n.p.
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The ITU in its Guidelines for the Preparation of National Wireless Broadband Masterplans
for Asia Pacific Region, October 2012, recommended that the minimum spectrum allocated
and in use for cellular mobile services should be at least 760 MHz by 2020 and preferably
840 MHz"". This is shown in Exhibit 4.

Exhibit 4: Country suggested IMT allocation targets for wireless spectrum until 2020
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Source : ITU, Guidelines for the Preparation of National Wireless Broadband Masterplans for Asia Pacific Region, October 2012.

These minimum IMT spectrum allocations do not include the required spectrum for 5G
and similar services. As such the upcoming WRC-19 Agenda (namely items 1.1.3 and 1.16)
provides that the following bands, which are already allocated to mobile, will be studied
with a view to an IMT-2020 identification:

() 24.25-27.5 GHz;

(i) 37-40.5 GHz

(i) 42.5-43.5 GHz;

(iv) 455 - 47 GHz;

(v) 47.2-50.2 GHz

(vi) 50.4 -52.6 GHz,
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(vii) 66 - 76GHz;
(viii) 81 - 86GHz.

The current future spectrum needs estimation for IMT services for the bands (24/25 to
86 GHz) is between 14.8 to 19.7 GHz.*® A huge increase in IMT spectrum allocations.

Countries including Thailand should therefore:

« (i) Hasten the process of refarming legacy broadcasting bands (e.g. 700 and 2600
MHz) where mobile broadband is considered by many a more valuable use of
spectrum than television.” This is critical in Thailand and the NBTC is committed
to an accelerated process to make the 700 MHz band available by 2021. These
accelerated plans may also be further brought forward, given the recent speech
by the Secretary General of the NBTC that the NBTC plans to auction 45 MHz of
paired FDD spectrum in the 700 MHz band with auction preparation expected to
begin in 2019 and to be finished by 2020;*

« (i) Undertake the refarming of 2G bands for LTE/4G services (and plan for the switch
off of 2G networks similar to Australia, Japan, Singapore, South Korea, Taiwan (China),
United States and other developed countries). To do so various regulatory restrictions
which do not permit technology neutral spectrum use should be eased so that
operators are able to use the most efficient and affordable technologies; and

» (i) Allocate and have in use at least 760 MHz by 2020 and preferably 840 MHz
in IMT spectrum by 2020 with significant additional allocations for 5G services
including in 700 and 2600 MHz, 3.X GHz (sharing with satellite), L-Band and mmWave.
The total spectrum allocations per operator will need to substantially increase
going forward.

There is no single spectrum management approach or technique that will be appropriate
for all countries including Thailand in all contexts. However, flexible frameworks that adapt
to changing needs are indispensable. Policy-makers and regulators must continually question

* See ITU, WP 5D Liaison statement to Task Group 5/1.

* For the various benefits of making the 700 MHz band available refer to GSMA, Securing the Digital Dividend Across the Entire ASEAN:
A Report on the Status of the Implementation of the APT700 Band for ATRC, August 2018. Available at www.gsma.com/spectrum/
securing-the-digital-dividend-across-the-entire-asean/

* From Welcome Speech at the 4th Annual Asia-Pacific Spectrum Management Conference on 17 July 2018, (p. 4), by T. Tantasith, 2018,
Bangkok: n.p.
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whether historical uses of certain frequencies remain most productive, and assess whether
those uses can coexist with new services and technologies.”

CONCLUSION

In conclusion, the current revolution in technology and telecommunications has both
empowered consumers yet also challenged traditional business models who have been
squeezed by the dual threat of declining users and the migration of advertising to online
outlets.” As highlighted earlier, governments and sector regulators including those in Thailand
need to find a balance between maximizing the benefits of the proliferation of OTT services
and securing optimal policy and regulatory objectives designed to address potential and
negative consequences. Such a balance will optimize sector-specific regulation and create an
enabling environment that contributes to innovation and investment.

In order to achieve these goals, it is critical that regulators such as the NBTC have the
appropriate tools to protect consumer interests and industry regulators have the ability to
counter, if required, the — often global — market power of the OTT service providers. Progressively
effective regulation will need to consider its effects across sectors and industries and this will
require collaborative regulation between the regulators of various sectors who have traditionally
not needed to work together. Further, international co-operation between governments and
regulators will be necessary to address global issues such as taxation and the market power
of MNEs. The search for the right regulatory measures recipe is a significant challenge and will
be ongoing as the presence of OTT services in the market matures.

*'[TU, GSR16 Discussion Paper on Emerging Technologies and the Global Regulatory Agenda, www.itu.int/gsr16

** From www.accenture.com/us-en/_acnmedia/PDF-50/Accenture-Bringing-TV-to-Life.pdf One example, is the current receivership
of Channel 10, Australia’s third terrestrial television network. See www.news.com.au/finance/business/media/network-ten-secures-
30-million-funding-package/news-story/a9603b3e949ebdbee509c29574f9e094
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Abstract

Spectrum auction has been accepted as an efficient tool for allocating the radio spectrum
and increasing competition level among service providers in the telecommunication market.
Most of National Regulatory Authorities (NRAs) use spectrum cap as an incentive instrument
to facilitate new entrants and to reduce a chance of natural monopoly in acquiring spectrum.
These two different regulatory instruments seem to provide contradictory results. On one
hand spectrum auction should allow Mobile Network Operator (MNO) to obtain as much as
spectrum bandwidth. It may lead to one MNO may gain most of spectrum bandwidth in the
market or being a dominant player in the market. On another, spectrum cap limits amount of
bandwidths where the MNO could obtain. It aims to provide an opportunity to smaller and/
or new comer operator to gain spectrum bandwidths as well as its competitive advantage.
The National Broadcasting and Telecommunications Commission (NBTC) has followed the
practices from other NRAs by implementing spectrum auctions together with setting spectrum
cap for each bidder in an event of auction. This paper aims to investigate the impact on mobile
operators’ performance, i.e. data share to spectrum share ratio, subscriber share to spectrum
share ratio, etc., in Thailand. The findings show that 40% sub-1GHz cap produces a better
output in term of spectrum efficiency. It is somehow contrast with other studies. However,
this may result from a long term implementation of spectrum cap. Mobile operator needs to
prepare itself to handle the limitation of spectrum.

Keywords : Spectrum cap, Mobile operators’ performance, Thailand
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Spectrum Cap and Mobile Operators’ Performance:
Thailand’s Experience

1. Introduction

All of telecommunications services including fixed telephony, mobile telephony, and
Internet services in Thailand used to be provided by state-owned enterprises and private
companies under concession system. However, Thai’s telecommunications industry has been
transformed to licensing scheme in a recent decade. Mobile services, particularly, have been
changed adequately. Radio spectrum has been allocated by means of auction as mentioned
in the Act on the Organization to Assign Radio Frequency and to Regulate the Broadcasting



and Telecommunications Services B.E. 2543 (called NBTC Act). Therefore, three events of
auction had conducted by the National Broadcasting and Telecommunications Commission
(NBTQ) in less than a decade.

The first spectrum auction in 2100 MHz had been conducted in 2012. Three existing
mobile network operators, AlS, DTAC, and True Mobile, have obtained the 2x15 MHz spectrum
license. The spectrum bandwidths of 1800 MHz and 900 MHz have also distributed to the
existing ones, AIS and True Mobile, in the later auctions. They earn 2x15 MHz and 2x10 MHz
respectively. The NBTC, recently, has announced that there will be 1800 MHz auction of
45 MHz bandwidths and 700 MHz auction in 2018 and 2020 respectively. If the NBTC remains
setting the same spectrum design by implementing spectrum cap for an auction event, it will
create non-competitive environment to smaller operators as well as new entrants.
The existing operators in particular will gain most of the spectrum released by auction since they
have significant budget to place bid from auctions. This raises the concern of radio spectrum
distribution to the NBTC and Thai mobile industry. The telecom regulator should implement
a more intervention spectrum cap regulatory instrument, i.e. overall cap, sub 1 GHz cap,
or set aside, to ensure that the market stays healthy.

This paper intends to analyze impacts of spectrum cap regulatory instrument,
in particular event-related cap and sub 1GHz cap, on firms’ performance and employs
scenario analysis as a method of study. Next section presents literature reviews on spectrum
cap study. An overview on Thai market situation is displayed in the third section. Method of
study is shown in section 4. Conclusion and policy recommendation is presented at the end
of this paper.

2. Prior Studies

Definition and Types of Spectrum Cap

Spectrum cap is a regulatory instrument where a quantity of spectrum is allowed to be
held by a mobile operator in any market (Cramton, 2001; Cramton et al., 2011; Cave, 2009).
The main benefit of implementing spectrum cap is to ensure a specific number of mobile
operators in each market (Cramton, 2001). Therefore, the ultimate goal of implementing
spectrum cap is to promote competition.

There are two different types of spectrum cap. Spectrum cap, on one hand, concerns
with a limited amount of bandwidths where one mobile operator or separate mobile
operators in the same group can hold (Cave, 2009). In the past decades, there are many

76



01881838MN1S

ndnb.

Us:z91U 2561

countries implementing this type of spectrum cap including the United States, Canada,
Mexico, Chile, India, and the United Kingdom (Little, 2009)".

Nowadays, only few countries are continue implementing this type of spectrum cap.
UK telecom regulator (Ofcom), for instance, has imposed an overall cap of 340 MHz on total
spectrum holding or 37 percent of all spectrum in play by 2020 (Mobile Europe, 2017). India
is another example. Telecom Regulatory Authority of India (TRAI) has set a 50 percent of any
spectrum band as its spectrum cap. It also sets a 25 percent of all bands as another cap.
In November 2017, TRAI has recently recommended that caps in individual bands should
be removed and an overall ceiling for spectrum holding should be increased to 35 percent
(Philipose, 2017).

The US telecom regulator (FCC) has removed spectrum cap since 2004 to a spectrum
screen process which is a case-by-case assessment. The spectrum screen provides a spectrum
threshold which can be used as an additional review. It is unlike spectrum cap and can vary
market to market. Spectrum screen will be utilised when new spectrum bands become
available. FCC implements the amount of spectrum an operator can hold to a third of the
spectrum available in the market as spectrum screen, ensuring that at least three operators
are in any market (Nichiforov-Chuang, 2015).

Spectrum cap on amount of spectrum which can be held by any mobile operator is
considered as a direct intervention instrument from NRA. It can be a penalty for efficiency
because a mobile operator is prevented meeting its demand and gaining market share by
improving quality of service (Cave, 2009). Therefore, only few regulators have implemented
this type of spectrum cap in the markets.

On another hand, NRA can intervene the market by imposing spectrum cap on licensing
award to a mobile operator (Cave, 2009). This gives an opportunity to NRA to set a specific
number of mobile operator and ensure entry to new comer to enhance competition in the
market (Little, 2009). Spectrum cap on licensing award aims that enough spectrum is
allocated to a sufficient number of operators generating effective infrastructure competition
(Cave & Webb, 2013). Thus, cap at spectrum awards may provide an effective outcome that
can benefit end users (Cave, 2009). This spectrum cap is widely implemented in the countries
where auctions have been taken place. It could also use in a single band and multi-bands
auction (Little, 2009; Cave, 2009; Cave & Webb, 2013).

' Useful information about spectrum cap can be found in Mobile Broadband, Competition and Spectrum Cap: An Independent Paper
Prepared for the GSM Association, by Arthur D. Little (2009, January).



Impacts of Spectrum Cap on Industry and Firms’ Performance

Spectrum cap often promotes competition both in the auction and in the market for
mobile services by bringing new comer(s) to the market (Cave, 2009; Cave & Webb, 2013;
Cramton, 2013), however, it does not necessary increase auction revenues. Canada, UK, and
some European countries represent a case where the spectrum cap’ can enhance competition
as well as increase auction revenues (Cave & Webb, 2013).

There are also some critics that spectrum cap could harm auction efficiency as well as
revenues, and could be unsuccessful in promoting competition (Cave & Webb, 2013).
In the case of Germany and Austria shows that setting a spectrum cap could not ensure the same
results if market conditions are different (Cramton, 2013). Earle and Sosa (2013) supports that
European countries were initially successful in attracting new entrants through a spectrum cap
and set-aside, however, it fails to sustain the number of mobile operators in these countries
a decade later. A similar result was presented by Nichiforov-Chuang (2015). Some of ten
mobile operators who entered and launched services since 2010 have been out of their
business or merged with other operators. In other words, most of new entrants emerged
by set-aside play less significant impact on market structure, a number of factors, excluded
the spectrum cap, instead involving on the success and lifespan of new entrants.

3. An Overview of Thai Mobile Market Situation

Concession Era

Thai telecommunications sector was reformed since the two telecom state enterprises,
TOT and CAT, allowed private companies to participate in both fixed and mobile services by
mean of concession in 1986. Private companies, AlS, DTAC and True Mobile, has become
mobile operator providing mobile services since then.

AlS started its business by signing a concession on 900 MHz band with TOT in 1986. In
the flowing year, DTAC signed another concession with CAT on 1800 MHz and 800 MHz bands.
True Mobile is considered as a late comer in Thai mobile market. CAT and True Mobile agreed
on concession on 1800 MHz. It started the mobile business with Orange®, a French mobile
operator, in 2002.

? UK had set five licenses, two large licenses and three smaller licenses. No bidder could win more than one license. Canada used
set-aside for new entrants as a spectrum cap.
* After a few years of operation, Orange sold its share back to True Corporation.

78



01881838MN1S

ndnb.

Us:z91U 2561

The concession agreements as well as Telecormmunications Business Acts (2001) allow
private operators providing mobile services until the agreements are ended. The right over
radio frequency using by those mobile operators will be terminated to hands of NBTC when
the concession agreements are finished (Srinuan et al., 2013).

Though True Mobile entered the market later than AIS and DTAC, its concession
agreement was ended the first in September 2013. The other concessions are due in 2015
and 2018 respectively. True Mobile could temporarily use this spectrum band for one year
due to the auction had not taken place before the date of expiration. AlS also got the same
scheme but a shorter duration. NBTC recently has announced that the spectrum from DTAC’s
concession will be auctioned in August 2018, one month before the expiration.

Emergence of Mobile Licenses

After the establishment of the NTC (NTC, the former of NBTC) in late 2004, licensing
scheme is started to implement in every telecommunications service. NTC attempted to issue
3G licenses on 2100 MHz band. The first attempt was in 2010. There were four licenses where
would be allocated to one 15 MHz license and three 10 MHz licenses. The initial bidding
price was set at 12.8 billion baht. Though the auction day was set on September 20, 2010,
the auction was cancelled by the administrative court’s order a few days before the scheduled
date. The main reason of the court order is a lack authority of the NTC. Therefore, the allocation
of 3G spectrum should wait until the authorized organization, the National Broadcasting and
Telecommunications Commission, NBTC, is established (Srinuan et al., 2012).

The second effort was promoted after the NBTC was established in 2012. The auction
design in this round was somewhat different from the first attempt. Spectrum cap was set at
15 MHz for each license. The reserved price was at 4.5 billion baht per 5 MHz (Sambandaraksa,
2012). All existing private mobile operators obtain the 3G licenses.

In 2014 and 2015, the NBTC organized two separate auctions for 1800 MHz with 2
licenses of 2x15 MHz and 900 MHz with 2 licenses of 2x10 MHz respectively. In these events,
JAS Mobile participated in both events and won one license of 900 MHz, but it failed to pay
the first installment. The military government got involved on, then the NBTC could redo
an auction for 900 MHz later 2016. AIS was an only participant in the latest auction and it
obtains a left-over spectrum package at the price of JAS mobile should pay.
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Table 1 Mobile operator, subscribers, spectrum bands and holding

Operator Subscribers in Mil. Frequency band Spectrum holding (MHz)
(1 year of operation) at the end of 2017 (Shares) (Expired year)
AIS (1986) 25.88 (43.9%) 2100 MHz (2027) 2x15
1800 MHz (2033) 2x15
900 MHz (2031) 2x10
DTAC (1987) 14.91 (25.3%) 900 MHz* (2018) 2x10
1800 MHz* (2018) 2x45
2100 MHz (2027) 2x15
True Mobile (2002) 16.98 (28.8%) 2100 MHz (2027) 2x15
1800 MHz (2033) 2x15
900 MHz (2031) 2x10
TOT3G (2002) 0.06 (0.1%) 2100 MHz (2027) 2x15
2300 MHz** (2025) 60
CAT MY (2010 1.12(1.9% 850 MHz (2025 2x15
\_ (2010) (1.9%) (2025) y

Source : Office of NBTC and compiled by authors
Note : *this spectrum band was granted to DTAC by mean of concession from CAT.
** TDD spectrum

Market Structure and Spectrum Holding

Mobile market structure in Thailand is somewhat different from other countries. Private
companies play an important role in this market. All participants have foreign ownership
involve. AlS, a Singaporean own operator, gains highest market share and obtain 80 MHz of
spectrum in 2100 MHz, 1800 MHz, and 900 MHz. DTAC who owned by Telenor, Norwegian
state enterprise, has 25.3% share of the market. It used to be the second largest in term of
market for a few decades. DTAC holds 30 MHz of spectrum through 2100 MHz license. It has
over 100 MHz spectrum via concession expiring by September 2018. This puts DTAC in
pressure and it just losses its competitive advantage to the follower, True Mobile, due to
fierce competition. True Mobile has become the second rank in this market. It earns almost
30% of market share and has the same amount of spectrum with AIS. It also has an agreement
to rent out CAT’s mobile capacity through MVNO agreement. It is no surprise that two
unfinished privatized stated-owned companies have very less impact to the market. TOT
owns 90 MHz of spectrum in 2100 MHz and 2300 MHz bands, however, its market is less than
0.5%. CAT is also in a similar position with a slightly better market with 30 MHz spectrum
holding (See Table 1).
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By the end of 2017, the total amount of spectrum in Thai mobile market is 420 MHz.
DTAC owned 33.33% of it. However, 80% of its current spectrum will be returned and auctioned
by August 2018. TOT, a state-owned enterprise who gains less than 1% market share, has
90 MHz. AIS and True Mobile have the same amount of spectrum at 80 MHz. CAT has the
smallest amount of spectrum (see Table 2).

Table 2 Spectrum holding for each mobile operator by the end of 2017

Operator 850 MHz 900 MHz 1800 MHz 2100 MHz 2300 MHz Total
AIS - 20 30 30 - 80
DTAC - 20" 90* 30 - 140
True Mobile - 20 30 30 - 80
TOT - - - 30 60 9
CAT 30 - - - - 30
Total 30 60 150 120 60 420
L J

Source : NBTC
Note : * will be expired and return back for auction

Market and Operators’ Performance

Mobile subscriber in Thailand is growing in the past few years. The number increases
from 80 million subscribers at the end of 2012 to 120 million subscribers by the end of 2017.
With the same growth, it will reach almost 130 million by 2018 (see Figure 1).

" 60 CAGR=3.55% 88%
é 58 86%
S 84%
56 82%
24 CAGR=3.2%% 80%

52 e
76%

50 74%
48 72%
70%

46 68%
44 66%

4Q2013 4Q2014 4Q2015 4Q2016 4Q2017

| Inique Subscribers — ===Mobile Penetration (Unique Subsaribers)

Figure 1 Unique Subscribers and Mobile Penetration

Source : NBTC and authors.
Note : Compound Annual Growth Rate, CAGR, is annual calculation.
Sim register is required for all people in 2015.
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Mobile data usage is growing along with mobile subscriber erowth. A mobile subscriber,
on average, spent less than one Gigabytes per month at the end of 2012, however, it reached
7 Gigabytes per month within five years and it continues grows (see Figure 2). A significant
growth of data consumption in recent years may come from tremendous demand on
streaming contents as well as high quality of video on demand.

16
CAGR=92.06%

@B/Month/Subscriber

0
4Q2013 402014 4Q2015 4Q2016 4Q2017

Figure 2 Average Data per Unique Subscriber

Source : NBTC and authors.
Note : CAGR is annual calculation.

Implementation of Spectrum Cap and Spectrum Release Plan

Thailand first implementation of spectrum cap was in the 2100 MHz auction, so called
event-related cap. NBTC implemented a spectrum cap of 15 MHz out of 45 MHz available.
This resulted each existing private mobile operator to earn 15 MHz each. In the later auctions,
NBTC also implemented event-related cap. In 1800 MHz auction in 2016, there was 30 MHz
spectrum available. NBTC divided into two blocks, 15 MHz each, and allowed each bidder
to bid only one block. Similar setting was implemented again in 900 MHz auction in 2016.
Spectrum of 20 MHz was divided into two 10 MHz blocks.

Spectrum release plan 2020 has been implicitly taken place. Various spectrum holders
will both voluntary and forced to return some of their occupied spectrum to the NBTC. DTAC,
for example, will return 100 MHz spectrum of 900 and 1800 MHz as a result from concession
expiration. However, the NBTC will only do an auction of 90 MHz in 1800 MHz band in 2018.
The rest will be on hold for high speed rail communication where it needs field trail ensuring
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no significant interference will be made. NBTC also expects to do spectrum refarming of 2600
MHz from a dominant broadcaster, MCOT, in 2019. In addition, the digital TV switch off, where
the TV channels will shift from analogue technology to the digital technology in broadcasting
terrestrial television, will be completed by the end of 2019, and some digital TV broadcasters
will return their licenses as well as spectrum to the NBTC. Hence 90 MHz of 700 MHz band
will be available for mobile services in 2020. The spectrum release plan is summarized in
Table 3.

Table 3 Spectrum release plan 2020

Current Holder Broadcasters MCOT/PRD

Year/Band 700 MHz 900 MHz 1800 MHz 2600 MHz

Source : NBTC
Note : * depending on digital TV switch over plan and negotiations
** The original amount is 2x10, however, it will be allocated to State Railway of Thailand at 2x5 MHz for high speed rail project.
Another 2x5 MHz is on hold for implementing field trail on interference, *** FDD, **** TDD

4. Methodology

Scenarios

This paper employs scenario analysis to evaluate the impacts of different set spectrum
caps on mobile operators’ performance in particular spectrum usage efficiency. There are a
few assumptions in the scenario analysis. The first assumption is that the NBTC will impose
no set-aside in next auctions. Next, the amount of 1800 MHz, which will take place soon in
2018, will be allocated equally to three existing mobile operators’. The third one is spectrum
holding is counted by right to use rather than actual owned spectrum. The analysis also
assumes that the market structure remains unchanged and the growth rate of mobile
subscribers and data traffic are at three-year annual average (CAGR 2015-2017). Two scenarios
are constructed as following;

‘ This paper was written before the 1800 MHz auction had taken place in mid of 2018 (August 19, 2018). The authors view that the
existing mobile operators will join the auction and willing to take them all. However, the results of the late 1800 MHz auction reveal
that only 20 MHz out of 90 MHz of 1800 MHz were taken by two existing mobile operators, AlS and DTAC.
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Scenario 1 (Event-related cap)

This scenario is used as a base case. Most of NRAs, include NBTC, usually implement
event-related cap in an event of auction. NBTC applies this spectrum cap since its first auction
in 2012. In this scenario, 700 MHz band is allocated to three existing mobile operators
equally. True Mobile obtains 170 MHz out of 490 MHz. DTAC and AIS gain 150 and 140 MHz
respectively (see Table 4).

Table 4 Spectrum holding for each mobile operator by implementing event-related cap

Operator 700 MHz 850 MHz 900 MHz 1800 MHz 2100 MHz 2300 MHz Total
AIS 30 - 20 60 30 - 140
""" ome | s | - | - | = | aw | e | 1
""" TweMonie | 3 | s | 2 | e | s | - | 10
""" e I R O e R N
""" ear | - 0 -0 -1 - - 1 - 0
\ Total 90 30 40 150 120 60 490 y

Source : NBTC and authors
Note : Spectrum refers to right to use with license or concession. Amount of spectrum is already calculated in 2x X MHz for FDD bands
except 2300 MHz.

Scenario 2 (40% sub-1GHz cap)

Spectrum bands which are sub-1GHz bands are also known as coverage band. Bands
include 450 MHz, 700 MHz, and 900 MHz. These bands are normally scarce resource and high
demand. Mobile operators will invest less amount of money in rolling out their network if
they could gain these bands. Many NRAs have set sub-1 GHz cap recently and they tend to
cap between 30-40% vary by markets. This paper employs 40% sub-1GHz cap as another
scenario. It aims to show the maximum impact on mobile operators’ performance. 700 MHz
band is divided to AIS (30 MHz) and DTAC (60 MHz) in this scenario. As a result, DTAC obtains
180 MHz, while True Mobile has 140 MHz.
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Table 5 Spectrum holding for each mobile operator by implementing 40% sub-1GHz Caps

Operator 700 MHz 850 MHz 900 MHz 1800 MHz 2100 MHz 2300 MHz Total
AIS 30 - 20 60 30 - 140
DTAC 60 - - 30 30 60 180
True Mobile - 30 20 60 30 - 140
TOT - - - - 30 - 30

CAT - - - - - - 0

Total 90 30 40 150 120 60 490

. J

Source : NBTC and authors
Note : Spectrum refers to right to use with license or concession. Amount of spectrum is already calculated in 2x X MHz for FDD bands
except 2300 MHz.

Mobile Operators’ Performance Indicators

Six indicators of mobile operators’ performance will be employed in the analysis.
Indicators consist of:

A. Share of mobile traffic

B. Share of subscribers

C. Share of spectrum

D. Data share per spectrum share ratio

E. Subscriber share per spectrum share ratio

F. Data share per subscriber share ratio

The first three indicators represent the structure of market, while the last three parameters
represent performance of mobile operator. Market share of a mobile operator will be
calculated by share of mobile traffic and share of subscribers (A and B). Market share can
also determine by share of spectrum holding (C). Data share to spectrum share ratio (D),
subscriber share to spectrum share ratio (E), and data share per subscriber share ratio (F)
are created to compare mobile operators’ efficiency. The method was earlier employed by
Ofcom in 2017.
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5. Findings

For both scenarios, AlS has the highest amount of market share and spectrum share,
while True Mobile and DTAC are in the second rank of scenario 1 and 2 respectively.
The Scenario 2 produces a better result in data share to spectrum share ratio (D) and subscriber
share to spectrum share (E) compared to scenario 1. This means that one unit of spectrum
could produce higher unit of data consumption and subscribers. It suggests that imposing
40% sub-1GHz cap tends to give a mobile operator efficiency in using spectrum. It is, in fact,
contradict with the hypothesis that more intervention will produce a worse outcome.
However, in the case of Thailand, NBTC has intervene by using spectrum cap since the first
auction in 2012. The later auctions also limited the amount of spectrum where bidders could
bid. This also implies that an efficiency use in spectrum may be a long term outcome since
this market is treated by spectrum cap where three existing mobile operators could have
almost the same amount of spectrum to produce mobile services. Hence, higher degree
of intervention, i.e. 40% sub-1GHz cap, will strengthen an efficiency in spectrum usage.

From the analysis, AIS, who has least percentage of spectrum share (but highest market
share in term of mobile data and subscribers), is the most efficient in using of spectrum
in both scenarios. This may suggest that in the market where spectrum cap is seriously
implemented, the largest mobile operator needs to plan their business carefully in order to
handle the limitation it would face.

Table 6 Scenarios’ results

Operator ELETCY Share of ELETCY Data share per Subscriber share Data share per
mobile data mobile data mobile data  spectrum share per spectrum subscriber share
(%) (%) (%) ratio* share ratio** ratio***

(A (A) (A

AIS

DTAC 19.48 | 19.48 | 24.69 | 24.69 | 30.61 | 36.73 1.00 1.00 1.00 1.00 1.00 1.00

True Mobile

38.82 | 38.82 | 29.66 | 29.66 | 34.69 | 28.57 1.76 2.56 1.06 1.54 1.76 1.66

Source : Calculation

Note : 1 = Scenario 1, 2 = Scenario 2

* Data share per spectrum share ratio is calculated by dividing share of mobile data with share of spectrum and normalize by using
the mobile operator who provides the lower figure.

** Subscriber share per spectrum share ratio is calculated by dividing share of subscribers with share of spectrum and normalize
by using the mobile operator who provides the lower figure.

*** Data share per subscriber share ratio is calculated by dividing share of mobile data with share of subscriber and normalize by using
the mobile operator who provides the lower figure.
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6. Conclusion

This paper aims to investigate the impacts of different spectrum cap regulation on
mobile operators’ performance. A scenario analysis has been employed. The results show
that 40% sub-1GHz cap produces a better output in term of spectrum efficiency. Data share
to spectrum share ratio and subscriber share to spectrum share ratio are higher in scenario 2
compared to scenario 1. It contrasts with other studies. However, this may result from a long
term implementation of spectrum cap since Thailand is a country where spectrum cap in
particular an event-related has been implemented since its first spectrum auction. Therefore,
mobile operator needs to prepare itself to handle the limitation of spectrum.
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Operator Below 1 GHz Above 1 GHz

Scenario 1 Scenario 2 Scenario 1 Scenario 2 Scenario 1 Scenario 2
AIS 50 50 90 90 140 140

(31.25%) (31.25%) (27.27%) (27.27%) (28.57%) (28.57%)
DTAC 30 60 120 120 150 180

(18.75%) (37.50%) (36.36%) (36.36%) (30.61%) (36.73%)
True Mobile 80 50 90 90 170 140

(50.00%) (31.25%) (27.7%) (27.7%) (34.69%) (28.57%)
TOT - - 30 30 30 30

(9.09%) (9.09%) (6.12%) 6.21%)
CAT - - - - - -
J
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fivsdausniaursuazeensiuag Tnevaseuideusegqunsal 2 uuawns do 1) gunsal Screen UB00O
FfugandnIs Q-Live wag 2) aunsal VT3 su Peach Saufiugandas PIMmala Subtitle Gateway
wuingunsal VT3 wangaufunmsuansuantwilnginnnit tesanansauaninatenuiuy
neoslaglidoserdororhessaiadild udiesmnuuudiad Bandwidth) Heassliliuuinngd
gnérineg 100 Aladnseiundl ililianunsauanstennulvifiazdidnusld Fossouans
Foruilvainn 500 fadiundl dswalidnaminwesmsuansmadusserswudsuilodioudy
osyaiidngetu Tnefidiadoegd 6.1 Juit snnmegeuseneAasieusieiulasiisdises
LaznAgeUNsEaNIUNALRinsIINSlFBussnaUIRloensTnRIAnugndeadnTesat
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Abstract

A near real-time captioning service is developed based on the DVB-T2 broadcasting
system of Thai PBS television channel. To produce a real-time closed-captioning service for a
live TV program in Thailand, a live stream text receiving module must be developed and
integrated into the existing broadcasting system to handle a real-time text stream that has
no sentence or word boundary in Thai. From a preliminary experiment, the solution that
comprises of the PIMmala subtitle gateway and the VT3 PEACH DVB-sub generator is chosen
over the Screen’s solution (The Q-Live software and the U8000 DVB-sub generator) as it can
handle live text stream which has no word boundary in Thai more appropriately. From five
technical experiments (including a simulated broadcasting experiment using a spare MUX) and
two user experiments, it has been shown that the systems developed under this study can
produce and broadcast real-time closed captions that are acceptable by people with hearing
disability which is the targeted eroup of this study. The caption accuracies of live news programs
are around 80-90%. In terms of delay, a caption appears on a television screen 6.1 seconds
after its corresponding speech on average. Due to bandwidth limitation, which the regulator
allocates only 100 Kbps for the closed-caption service, a caption has to be displayed in a group
of characters every 500 milliseconds instead of charter-by-character which increases the delay.

Keywords : Closed caption, Real-time, Broadcasting system, Digital television, Bit rate

AWITUL

Wesmndinauanenssunisianisnszanedes Aenistnsial washanisinsauuiay
wisnd @wnew nave) fulsuiegaiilunsdhdadesuiteyatmansednahiuasiauena
waznsruliiAnnsdaUInsnuUTENA namv. 1309 MIdaauuazduasesaniussnuinisliiind
w3o3u3 warliuselevianmenisvesianisingviml w.a. 2559 g 5 twuandninausilvgsulueyan
1n13dnUINITaINNTIBILe (Sign language) AUTIENELNULAEY (Captioning) lEIUTIENEATN (Audio
description) v3edula seylidnusnslivnzaudiuguuuuvesusazsens Tnedosiidadiuves
WnMsussesunudesediaosdesar 40 uarsnfudediuinsiviuidesay 60 vosdndin
sensiiurmansvieassiduussloviseassazneluszoznaiinmun 5181783598015
fifiusnssananadsdeslitesnin 180 wifidetu @insuamznssun1sianisnszateides
AN15INTNAY WarAaNISINTANUIANLAITIR, 2560, U. 8-9)

Tutagtudldfinsdausnmsdussesunudedutisianfeniu vielndfesiunaieeneine
(Near real-time captioning) ffusianisinsvieinesneinipastulszmelng wu s1en1smanisalan
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(Pre-recorded captions) tasndusseaunudsdugisnaniontun sgluguuuumsdedony
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o W

MiunalumswankaligrwmtnneussnaInia

Feduilellduumanagnssuiunslunsiaiuinmsfmusssowudedduinaniomie
Tn&iAsstunaeeneinia eludanadauasnisuimstanisteamnsailUiUgoRnnsliese Fasniu
Foafnyiuazulssszuuenammiiudutatenianifuazeensiuag ielanunsnsesiudoya
tidlusuuuumsdsternuegisdeiion uazianimadusseeunudosuas insviminunsgu
TnsvfaimeiufussuuAda (OVB-T2) 1¢ ueninil ssuuiWauntudwiurminfiuanmatoni
Fosanansnsesiunsuaniantwive lnslamzmsuanatonuuuuseiodaslifinnsdaussie
WHehawihldl losnnawinglifiterinssenindmiloulunsdangy Ssanusahluldufofnng
0a3e "dmsuniseananiasiensingimilulsemalng”

IUONIWNISFANUYIIVE

nMsiteilefmszuuumsdaindussereunudsdutisianiiontun weenidu 2 dwu
fio 1) drusyuvesneiniAvesandngyiel wag 2) dwusyuvaennnudsawuulndlfsaianass
Tughusyuveenennavesanifingia msAnwvedassmsiidunsiausesenanszuuensaws
waziadetneiifiegifuvesanridinsiimilnedition Ingaguiudgmieudlyssuugunsalianiy
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Tngdaudifiossuussie wega (Module) lddavhaussaunmudssiuudaiilegifin Fdldfusenis
ftudinliaamihuasddussoowmdesilddanionlidmihluguteyaudututy nsliing
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LLmuLﬁaﬂugﬂLmeidﬁammaﬂwiaL‘f‘jm Inen1suuUessuvdsdygIumuIsegunudswuute
(Closed captions transmission system) %ﬂﬁ%ﬁﬁﬁﬁ%ﬂﬁwﬁmaLmul,ﬁmmummgm DVB-Subtitle
Tneiiisgunsairerslunmssutemiusioidesuuunatads (Live stream text receiving module)
fisossunsuanmatonuneinewuusiodestaglifinsdaussialismild venanidesiaun
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interface module) Wiie¥udyaandssansyuueenaniavesanivsimindszuunonanudes
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[ P 4 H Multiplexer Transmitter

nawii 1 Tnseagveus:uuliusnisAtussenainuidesdnsusienisinsifAtfoonaNAan

____________.

~

\,

7w : loBu AvSuding wavmme, 2561
neme : Usuusansenuatvanysallasinisfineifouasimuinisiniusnsmusseneunu
Hesdlurananfeaiy vielndiAesiunaneenainie

duszuuaeamudsuuulndifsanasis iesnmnudlumsyavesyanalagiluegi
120-160 Asioundt wienasilunsfanivesdminifissifnidaudiugegidios 50-60 i
soudl Ssliiifissmedemsinihmusseneidosurisnaiforiun Tusesemalddnnimalulad
fdndvaanuusalui@ (Automatic Speech Recognition--ASR) 3nUszendld dmiunwfisyuy
Fdsanilaugniegs Wy iﬁﬁu dange (Imai, 2012, pp. 1-9; Saraclar, Riley, Bocchieri, and
Goffin, 2002, pp. 1741-1744) usidmiunwilne seuuidndemedsivodfnluFesesaugnies
Iﬂﬂﬁmmgﬂﬁawgiuazé’fu%’aaaz 80 (Chunwijitra, Chotimongkol, and Wutiwiwatchai, 2015, pp.
2385-2389) wagmnildsssuniu fwanaiidoyalitaiau arwgniesazieandias dududesd
nsuflademmliigniesunnninfesay 90 erou leliufintsniamsldduaunsadladon
Foauld (@eineu namy., 2560, u. 11) lnenszviumsnauadesinnglunatdide Welild
Fussoneunudsdunailndifenansiannian

NnUednindedu Addedadenldinaliansaenrnudsswuutieiuiuiveduana Fald
inennuvangAutieiunennNumesLduiiniAduesauuuund lnsdmiihiudazauaguiinveu
nenANUdssaNzddu Wessinluazgnaenanulagidvihnauduy Weihdeanuiidming



wiazauneamulsuGosety sglddeniuitanysainelunataie seuuaearudsamauuy
Prwfufinnililuslnnea WebRTC (Web Real-Time Communication) Tunsdsdeny 1asain
WebRTC 1uluslnpeanuuiiunaliaiass mmiadq%’a;&aaaﬂumﬂﬂ%u’qLﬁ@ﬁﬂﬁﬂﬂﬂyﬁ’;é’ﬂm
vuudufindl Taglidesnatu Enter 3o Send ilofuminenauay vilianunsndsdoninuain
Qmammmmé’ﬁ:waaﬂmmﬂlé’asmmLﬁaaLﬁaiﬁﬁuaiaLaa’]a%QMﬂﬁqm (Moxzilla, 2018, online)

nisnadounIsiBauranuaunsni

NINAAOUNSBNARRUNTAINDRONLUUTEULUINIAIUTIEEW ML AU I8 LRIy
fn1snaaeulu 2 @ Ao 1) Signal receiver interface module Way 2) Live stream text receiving
module fiauanslunIni 2

annilinsviend ’(
Video & Audio ~ Thai PBs

Studio

@

Signal Receiver
Interface Module

\ 4

Text Stream : vauzilannil @ Live Stream Text

an ; > i
. ” £ Receiving Module
%% &
B - DVB Subitle
3 ]

Generator

S
1,
- NECTECﬁ ; DVB-T2 System

vinsnananudsailudanin
wuy Near Real Time

WA 2 IwutiinsnAdouNsIdousiogunsni

u - By Avsuing wazmn, 2561
wewg : Usudssnsenuatvauysallassnsfinuideuaziannnisinvhusnmseussesunudesdutisianieaniu
wielndifesiuatesneainie

A | & a . ) . Y a
NINAEDUNSIRURBYUNTMEIUN 1) Signal receiver interface module Tnensasdeygaidess
Rsniesdwvesaniiinsvimilveitioaiuduwmesilaludissuvaonainudsayavesuaineg
uazdsdygrandeanavindwaariinsimilneideadnass nuindyagrandesiidinauandanuusidu
=~ % o A v & | A a | o =
\desazviou (Echo) veudesiiddly wanslmiuinszezinamui (Delay) Niinannisasdygaides
TU-nau duasetedumesidniosnin 100 fadiuil Faduszezanfitesunn



01881838MN1S

ndnb.

Us:z91U 2561

mnaaeuludui 2) nageunisiutennuilaannisneanudsdugluuuteninusielies
w84 Live stream text receiving module sasvan1sulasdeniuilasulmdumusserounudes
wuUTUnnuIRsgIU DVB-Subtitle (DVB-sub generator) tngldnageulu 2 wwinia Al

wuamneil 1 1he3es Screen U8000 18U DVB-sub generator wazldwonsiuas WinCAPS

Quantum Q-Live (Q-Live) tJu Live stream text receiving module

wwvefl 2 1ese9 VT3 u Peach viwidiilu DVB-sub generator wazldwonsiuag
PIMmala Subtitle Gateway NimunUulnsilag van. 131 wmalulad (eiudiudnnie 131 welulag,
2561, u. 1-2) yuiu Live stream text receiving module

nn1snaaeUluLuImIed 1 wudn Q-Live 80nUUUNEMSUNITHARINAN1WISINgY
Wiamuiivorieiussrnedidundn dothuldfunnilifivesisewidudiivesinssninga
wu nwilve msuansraterudsliauysel etymilunisdaussiaslonuidifanueiuin
Fauandlunmit 3 iesann Q-Live lianansavhnsendluduussitalosl (Line wrapping) 18 28em
awgnidouannogussindaly wasiatosheualnglussinuy Weweigmdiudealianans
LanNaTIERIsnusld nuiderutideninuinnisnensy 1iesnn Q-Live shnisUszanana
Foruudniluisunes Render) nmilinneds Weasunuludsuidn Screen wunsldnuiy
mMwildfivesinssenindsaneiive asldmsuanmaiiazussin Seezfivnammiaddunsuanine
wazidestulianunsadfurendasisessumsuansualunwivels

ol ang 18 2

ffl
weried] U 5 mou Human F

NIWA 3 A9gNNISIIAAIWaATUSSEEINUIFBIUUKUNDINSAALROUBOWSIDS Q-Live

i - ToBu avduiina uasanie (2561)

97



mnmsvageulununed 2 Tagldwenduns PiMmala Subtitle Gateway AmIUANNITUARSHA
USurunadidnes dfdnus Mumisga-dn msdannsienans Fadhe-Bavan uazgULUUMSIANINE
fPNET NUIENITALERNALUUNERERBNlE Insulin1shanikanandudiug wad Jauansdnys
Foaruluudazaiunud v warivuadamnenafivungaudessuunsdeeanainid fauans
Tunmdl 4 demalidornuumngiuumrenmaeudiads wazanunsoswldieniinisuaniua
Tuwuiniedt 1 Famnefunmsuanmanwiinedlifivosisenindlulseloalsd

-
-~
A" 4
-
\ae

9 > ol o 0t
SIST) TR LIUNINUANIS 9

TL3uN

NIWN 4 Ad9gNNISIIAAVWaAIUSSEaINUIFsIUUKtnelnsAALR0UBaWEIDS PIMmala

i : ToBu avduing uasaniz (2561)

mﬂwamwmaamﬂ%‘amﬁauﬁwﬁswqﬂﬂiiﬂLLawaﬂ/\IﬁmﬂuLmeqﬁ 1 uashuImMT 2
Iinaduiiuszindanmnsaaguldin seuugunsaitagwonduaslunuimisil 2 (PiMmala Subtitle
Gateway) WiNzaufuMsLARIHANWINEINNTMUIMT 1 (Q-Live) uazdanainisuiuuseiamun
gavlfuaslisessunisuansmantwingldodsaios i Ssanunsasenuuulasiadrsvessyuy
sonenAiieliuinsiussensunudeslurasaniiontus faansunind 5

& NIVA'S PIMmals Subtitle Cateway

nawi 5 [nseaguveaus:uusananNTAalkUSNIsAUSsSENBINuFsdULodIDaNREoUY RIKUI=EU

i : ToBu Avduiing uazaniz (2561)



01881838MN1S

ndnb.

Us:z91U 2561

wanIsFAnNu

wan1snAdouIBIINAUA

ANEKITEALTUNINAGRUTEULUINSIRIAUTTENE RN Fedludnanfeiug wuule
Wamella 31U 5 ASe LilenaaeInsvinuvesduiiieItediaunsadavinauuInisana?
laagaiivsgdnsainiian Ineldsuuuunisdaiontegawavaunsalaneg lunisudndiussens

= a . = o & & a
wildeauuulannuiInsgu DVB-Subtitle tiaeananialuszuvasneInAlnsimiaiaiumy
sEUUATTavesaniingiml Awanslunini 5

NAINVAFDUNITADITONDIAUTZNOUAINY Fa3szuulruInIsAuTsoneLudsslutaa
Wediug wuuda nulgldanunsadenia-Uad1ussersunudsaniwivesduayveuniassu
Fryeyradnsirdniaiuau 1o drun1suananaAussensuuntinaelngviey wudtaunsauugwuy

LY

F9NYS AVDIRIONEST FVDINUNAY LAZNITIAINFIMALIVDINITNYSUUNTND NS AU LA UL

NaN1IVAdeUANLIET TYRIsEUUREN N AlafinsTi TN sAUTIs B U Asdlutianm
Wertus wuulnsausneg lnenisiaddnadn @it rate) fildluniseoneinia wuiinsuansa
Aussesunudesiiazdasnes (Character) Wleliiusionnaiads ssuudosdnguiuuLazuaning
tonnulmidoudna orvilviAatymmslisnadageninildsumsdaass (Bandwidth overshoot)
fevenszmustenisvhauszuulasadng (MUX) wazerasililasstneauls sl taqtudineu nans,
Jnassuvudiaidmiuuinmasiussstsuudsdia 100 AladaeTund (@innunmznssunmsfians
ASERNEEL NINSINTTFAY wagdanIsnsaNwIAY, 2560, W. 15 way 36) Wweaandlnsvirmilneitea
Idfmuad1dnsdnlif 80 AladareTundt iletestutlymlidntunile uazusuguuuunIsuanana
Fussmnounudssnifuuuuiiasiasnes Wuguudlmimudnaniisel funu (Refresh rate) Tngld
NARBUMAN Refresh rate fifienauigegn lelildnsuanwariudenan uidsnsdsandnoglu
nseuLUUMInYiRldTnas Tl idmIuuinsdusseeundes

PNATNAFDUNUIN TUNITUAAINAAIUTIVNBUNULEBILUU HD 720 mm?ﬂumsdﬁagaqqqﬂ
flsiFndgyildnsndnganinlisunisinass Ae Refresh rate 71 500 fadiundt drunsuanaua
AMussorumudsauuy SD 625 anuilumsdstoyageaailivinliAndamlisnsdnganinilasu
M330@s3 Ao Refresh rate fiunninSewindu 250 fiad3und FsanunsouansrasussensLndes
Igvuienanaiuariinuseioannninisudnkawuy HD 720

99



ndnnageuarUiuusassuuliuinisAussenegunudedutiaianfediug wuula
Tulssifumeg Freduuan TadnsnageuesneinAuSAsAUTIIeLUdsalouassiulaseng
1509 Tuiudl 6 unsrau na. 2561 Tnenadeusurnanesesdudyanainsiirinaiuiug Ussan
STB (Set-top box) uazi3essudyanainsiminaiuiudszam DTV (ntegrated digital television)
Faanansaidonila-Uadussensunudesldanilunaoulnsa fuandunnd 6

nawi 6 N1sIUAUSNISANUSSENgINUIFsIUUIRSouSUANrYIuINsSAAU Uszinn iDTV

iwn - ToBu avduina uasaniz (2561)

ﬁm%'ummmgﬂéfaﬂumiaammmLﬁm'ﬁaﬂﬁﬂmaﬁ%aax 80-90 Imaﬁﬁ%a?ﬂ'aagﬁ%@aax
86.0 Welddminfioenau 5 au faandlumsed 1 mnldgnenautdesndt 5 Ay zdRald
A1ANYNABIANAIABUTINN L‘le]\‘if\]’]ﬂ'ﬁ’lEJﬂ’l'i‘lj’]’sﬁéjmi’]ﬂ’]iwvﬂﬁau‘ﬁ’l\‘ll,%’.) AMSUITEZLIANUN
’“J’ﬂmﬂizaxﬁwaswdnnmﬁtﬁ'miﬁ@mﬁmwjmﬁunmﬁ{{ﬁzjuLﬁuﬁwmsmSLLmutﬁaamaqﬂiziaﬂﬁu
Usnguutelnsiied anmslinsgimnainiis wuidedeeti 6.1 Junil

MISWN 1 MSNIFAIWANISNAGOUAIIUNNADIIUNISNOAAII IIAzAIDATKLOY (Delay) 1088

FosremasInsiinat Fi'mo'nugnﬁaa’(umsnannmunaé’u AM19anLioy (Delay) 103
(Sowa:) (Buni)

AUV19 16.00 U. 88.7 7.2

NUV19 17.00 U. 85.8 5.8

IAurtnUs:InAlng 85.1 45
""""" Vooaitne | ss | s
| wecds | P y
fiun : ToBu Avidufina uaganis (2561)

IOO



01881838MN1S

ndnb.

Us:z91U 2561

iesandussoeunudssazusingdinindeae uazsuduseaionarliusuainse
grudoanulinsuiiu fleduganisnenmandes ssutliuinissusseneunudsdurasna
Feaitun azdetonnu “Buaganisaennu” WeliiFusunsu duandunmil 7 wasdsdnuss
filAe “€” (Unicode U+22F3) wialilusunsy PIMmala subtitle gateway VEYARAAIHAAIUTIENY
wuides Tngazasiussorounudomdnunensseesnis deuvganisuandua

——

-

awqm*éﬁuiﬂﬁauu:ﬂ: fidhar [Auganianaa

f21]

WA 7 Yorow “fauann1snennsw]” UstnaiuilioausnenisAGUSNNSAUSSENeIinUIFes
i : hitps://youtu.be/PVAUIFTQ-Vk (Lniifl 1.57)

wanasnadounuyiyd

ANz AllunsageUsEUUUINSIAvihAuTseeumudsdlutiaiafieaiun wuule
fudldnduaufintsmiemslaty s 2 aft sawswudidumeaeuivau 233 au iesuns
AnuAulazANLAeISABIfUNsIArhsTUULNsAIna1 dunseuwuuasuny Tagls
Surunduialesensinsvimifsussensunudsaguuuuineg anedesiulnsvien Taouyeld
\Jungugesdiuan 10-15 audelrdesiulngvied 1 edes fuandunmd 8 wielwlndiAsstunis
Fumilnsiiailneialy manaaeulngliaduinletaeliivisuiisususssowmuismonion
semsiisiuluguuuuiisnstu wazannsenaaeudvglidnunnlasuaduseumsneasuls

IOI



nawf 8 n1snagdeususuAzUdETestenisinsAAURTAUSsoeINuIFsduBouDaFReoius
luutdavniASeusulnsAAU veunduAuwNISNWNISIABU

i - T Avzuiing waganiz (2561)

Han1snaaeuAuglddeusziiununuuasuay a1uisaaguuseinunudadeiiinane
nsldauuinsAmusseeunudes 3 Yade ladadl

1 anudilumsmevesdnn nudrrmusseswnudesiignadsnsanudilumsmeauandiiy
Aldfianumiuinausaeuiusseneunudeslaiuldunnsiaiy

2. JULUUNITUAAINAAIUTIENEUNULAEY NUTIENYUENITLARINANITINavaeiidnys
(Text flow) 19U Famgn1sideufIsnyINeTUUTIIAMA ANUaEaveIidnysuIINg
ulmivumtae dnaderue1nitelunserurmusseswdss

3. emugnéedlunisneneu wuigltiesas 47.1 sousudeianarslunisnearuiidann
il idesniinnuiiuindeianaialifiouss linszvutuiomvessems v
Aéovay 51.9 livoufudoRanarn ondmnuiiuindeianainfinudmalieiy
Ausseneunudeddonn uazinateninFouinwideuvesauymuan sl Anugnios
Tunsnenmnudssuuuiiuienardmiusenisyn Athunldlunsmeaevedisesas
80-90

I02



9188183¥1N1S

ndnb.

Us:z91U 2561

wanisnadougunsnininoanaINA

ANEEITY Iinadessudayyrainsiminiaiiufug Ussan STB (DVB-T2 Set-top box)
i meluiieanatn wmeasunsiudygiaaliounisunsaineenainiasienisingiimiase
LaEATIIgNSUARINave oL UTITBuIMUEssluT AR vumthaenm Tufufl 6 unsiaw
2561 1aan 10.00-20.15 w. lenasgeulu 2 Ussidiu fie 1) wdessudyanainsiminaituiug Ussuam
STB Btiesineg awsofudyanamussenewmudeddutisanientus wwulalivioll wazdeny
uwanensfundeliegndls 2) mndsuwlasrmnaiwesildlunsdsdussesunudsddugiang
Weatiu wuule %LﬁmmaaEiN”Lsm'aLﬂ%’laa%’ué’zyimmimﬁﬁﬂmﬂﬁuam fivhumeaeuiiothuld
TunsmuuaAIMNSITNeIURISEUU Subtitle generator faly

Wil ARIEE SoonuuunmInageulnglfintessuduaainsiminieiufun Ussom STB
Fau 8 nSesilivounnsnety dwduananiulnsimissuuiivalnenisroanedyaiunmuay
Foswila HDMI 9niedessudyanalnsiireinaiiuiug wuu STB Tuiledessulnsimd wazthudin
sren1sinsiimiiinaaeuliunisseuumussoewnudssutisnanfeatug adumiieannudi
(Flash memory) shgin3esiudyna MlnuaudRasnsaduiingensinsimild lusswidiiuns

7198949 KANAIINNITNAFBU LAAILUANTIIN 2

ASA 2 as,Uuamsnﬂaown§aa§ua“fyty'\fulnsﬁmjmnv‘\?uﬁuq Us:inn STB (Set-top box)

W1s11R9SVoIS:UU

1InSesdudnynyrrulnsintninWuAuY NISIdAIWAAIUSSEEIINUIFSY
Us:inn STB RefreshiRate S:UUNIW tudounanidgonua
(Milliseconds)
500 SD 625 nanvwaauysnilduuni
. r 500 HD 720 nanvwaauysnilduuni
FuoU 4 1ASOY
o 250 SD 625 nanvwaauysnilduuni
(4 Bro)
250 HD 720 namvwaauysmilduuni
500 SD 625 namvwaauysmiiduuni
$aUoU 4 1oy 500 HD 720 VoAMUANUSSENUINUIASIN:WSU
(4 8o) 250 SD 625 VoA MUATUSSETINUIFEIN:WSU
\_ 250 HD 720 V9A0IUANUSSENYINUIFEIN:WSU )

i : Todu avsuiina uasaniz (2561)

103



n1sonuUs1gwansAnyI

N1IsSNAdoUIBIINAUA

ANSNAFBUDDNDINIAUSNITANUTTUIUNULALILUULALBUITS 1TAIUALLDUANITHANINE

ANUSTENELNULABIUSELN SD 1aedl Refresh rate 91 250 Tadiundl AuNaNISNAERUTLNALA

v
v a

A3IN 2 aglsid WenageussneIniANIulATUIy WUIINISHARINANIUTINgUUaBINTimINIY
13095 Ud e unimlAIAN ALY Uszan STB uazUseiayn iDTV daudtesninani DVB Subtitle

oo

generator Asliuarliainane e1allesainanusilunisuasloya (Encode) iodsdnyarann

a

Tuspnoina 3eUsultmsuaniwalseny SD 625 Tneil Refresh rate 9 500 fad3un#

nisnad@ounuyls

MNMTIAT AN IR UTULLY Weussfiutadeiitnasomsldsuuinsmusserounudes
WU LLﬁF’T’]‘Ui'ﬁEJ’]&ILLV]uL%ENﬁQ}WUG]ﬁéJGﬁ’]ﬂTmL%UIuﬂWiW“QLLG]ﬂGiWQﬁu wig LTauiiuinanunsaeu
fussenunudssldiilsiunnsnetu el anderivusues nany. AfsualdnnsaennnufusIeny
widssieaiitennuasuiiunuidsmedilisugnlvaiany Jsdtlianunsauanataniy
Thamdedusunatenudevadly euanmatoruliiusenal egslsia 91nnsaeuny
Wufunudn Snuaiznisuaninanislvavesindnes Wy Senensideuiisnesifioduussiiel
mmaﬁ’]Lauamaqﬁaﬁﬂmﬂ'ﬂmﬂgﬁuimjuwﬂwa finasionuendglunseuAIUTsEIEUNULEES
Fsuugdlimsnusiiusngtulmifawaihiauouniu uandiunisenanssadefinsdeuussvin
Lﬁ@iﬁﬁﬂ%’aﬂuﬁaéﬂuﬁu maﬂ?u%‘wmaauﬁu@%’ﬁﬂﬂ%

Tnenguildiidnsiunisvegeunia 2 Ase §1uau 30 AU Vavualiaudiuin nsUus
AMIWARINANTT LavBITDANUAINET BeTABURIUTTENELNULES R8Ty

AUANUIN AL DMVBITIINT IS ALIINAITBIUUSNTAIUTTENELNULE L LAEN1TABUAIN Y
nud anugnaedlunsmeumaufgiuidemmenisiianudenndeiuauiii

AuNTBuAUTIEsunudsslaviu tnenguildineuinguAussetgunudslaviuasd

AzLULAUgNABdlaewdsgInIInguglinneuitguliviu wandiiuinniseudusseswnudes
Taviudinnudunusiuanudilaliomasssiensinsialegsiidedfey

104



01881838MN1S

ndnb.

Us:z91U 2561

nisnagdougunsnininoonNaINIA

et muaAnisiliimesves Subtitle generator Wusguu HD 720 wavlaseinedeyaaily
Tunsnaaey Idanuudinvigaaalinliiv 80 Aladndedund uastiior1vesmuaiunsatunis
Sudyaavsetudinlagsgn (Head room) nidifienvasifianslddnsdngeninnlasunisdnasslin
100 Aladnneiundl dewaliinIossudygrulnsiminiaiuau Ussian STB 91uau 4 8ve wulgm
Ao MsuanwmavestonuAsUiIL wiawdusaznesnsuldudsneynean Refresh rate duia3eq
Sudyeun 8n 4 8o anunsouannalaauysal wandliiuinesesudygiu Aldldesnuuy
wiiesessulTinatayauniisane aglianunsawansnatanuAussereunudedugiaan
a 9 & ay v a4 o faay Ao o= yv EIAY) =i 1% °
Weariug Wuundld wasdlethlndddlenduiinldanniasesiudayaine Muaniwatonumusses
wiwdesnsnsunduindeugdnasiaglusunsy VLC fiansanensiamussensunudsanuulala
Unngideanumussensunudssuanmadulng duiufsansoasuliinaiessudygiainsed

LA Ao I | A = 9 ] v o

npuAue Yssian STB Ndlveeglunaintiaam 4 Viruandsdagdu medraunsasessudnm
UayaveITrUUAUIIEIeRnudstludisianfeaiug liasgasening 80-100 Aladnsedunii
mndnsteyaunnitll svdwmalaIsawlasdygulvsiriuiseenseunsiuliaunsouaniua
Ausseswnudedludanfeaiun aulassnsild

unasunazvaiguaiu:

unasuna:zvaldauanu:zigainatn

PMARaNSANEINUI danilnsrrdlnendieaaunsanfiun1sinyinusn1sAUTIEeUNULEE
Tuthananferdun Idasdudanada uazngudldauauiinemenslédudadungutmunendn
aau%'umaﬂ'131/1maaudwaﬂimzﬁumﬂ%&mﬁLsifﬂaléf 2en4lsAnny MnRaNISNRaeUdunAla Sy
Todrnaidiliannsaudlvlslutiagtu sududesiaufnduiofiununimuinisdussens
wAsdluraanaieatus sl

ATUAUYNABIYBINITABAANNAIEINATIANITLUITNNEMTUTI8N5Y17 HA1Augnsas
Wadvagiisenay 80-90 annsvadeuRUlY wuldunsdiusensuarugniesiiseduild Tuvusi
fldusdusioanseugniesiigandi dadefifiaromnugniedunisnonmiu dud auninwes
Foana A uazdelanny viail Yadednuamnimuendssenauiulsldenn desinsensdm
o1afinmsdunwaluenanuiviorumalnsdwi Jallannmvssdssirinnuguuuutesmisnns
doansiiug duthiesumiwiansauiuusld Taglidmiiiaensnufnwunansudildluns

105



g1urNMfeu Jarsiinsiauduseiendmivisdeyaaniudviruiiodeialudissuunenniy
eayaLuUTiuAeLIa

sueuiusislnal Mmsdaasssmdaliliuuimsdussssumudssesussmealneegi 100
Aladasiolud dewalvilianunsouananadiusssrsunudesiiazisnusiisndudedduuudiog
Aundififvun Ao 500 fadiundt uadldlddmiunisuansmauuy SD Wiy dunsuanimauy
HD dududeddaauiiitosning nsdnwifsesusulfidunsuansdorutsnguuastngdim
flaznquindnus dwalimnamiiweamtanmamusseeunudsadiodoutudemaiuiy
MNMILARIKARUTITWUAsUUTaziasnus Tnelafeegil 6.1 3unfl fedu Ssmsifudnaie
TiuusnisussensumadesUssian SD 625 u 200 Aladnsiedunil

sugtiuumsuanamadusseneunudes iesndediadunuudievidrwiu Seesuania
Ausseneunudssurelnsiimiiiaznguidnes feorauanmaliasudud dwaliviaeudeiios
lumseudennu nsuidgmdsedelusunsuinddiuitie egelsia TusunsudnAin1wlneg
Afegludlagiudiliamnsnsesiutenuiiliauysalannsissidennuuvusieies wazenad
nsudladeniumdsnndideteyaundalusunsusndluneudiu Jipsimuilusunsudamniulng
fannsasesiuderuansruuneanndsmanuuviusionan s lvsiduiy

unasuna:velduaiuzidaulouny

1. d1neu nane. m’mﬁmsmﬂ%’uuhmaLmeqmw%mﬁmmsé’mﬁﬁmﬁmﬁaagj
Tanusoaldusslondlfegaduannniusuuinsiiiatuluiiadna laedaass
Snsrdalvida 200 Aladasoiundt sisdl Tagtumisliuinislasstnelnsainaiuauly
SLUUAINAVOIUTEN 0aUN 1A (UN19Y) NTUUTEVIFUNUS Lay DIANINTEANLLELN
WazhnINEs szvisUsEInAlng (a.4.9.) Sasiluuudinivdesy Feansatsnsidn
fmdoannsiusnslassreTnsiiads unlduseTovils

2. msinisAneideiiienaassndunisassvesaaiingyied lnonsasdygiaunsnin
WiouAuraIsan Il wazn1TYINNIUYINLBUITNTIATITILNLLGY

3. asdiguduinisnisdaviiussensunudssfiidumiisaunans i faduayunisdn
Usmsmusseneunudsdlutnanieiug lidvaadnsimindaudents edu
MaysaNIstInsnensuiumatemesnu Ineiusasmhesnulidewmendniiuinises

106



01881838MN1S

ndnb.

Us:z91U 2561

4. estwifuaantunisfinw aunan wienduvesaufinngmisnislidudedianndniduauy
ynnvienia weunsanuiemnudlaesnislénuuinsmussooumdedutisa
Wenfum wuulalussuunsvimifava iWeduasumsldnuszuurinmsdussensunudes
VBINGUAUAINEG

nANssuUs:=NIA
YoUUAN ANITE Taveu dwiuleyamanaiiavesgunsal VI3 Ju Peach uazwevduis
PIMmala Subtitle Gateway wazAuztmanatialunsmageussiieugUnsainsdedlunisnageu

lunuddeil uavveveuan AMAYIN F9NTTy dmsuduniniSoennnudssnvatdnin
U3IN3500AANULASNA UYL IR ALY

107



ussfuaunsuy

o

d119N9U NanYy. (25600). UUINNAITIANIAIUAIYIAD AIUTTEIGUNULAEN LaZIFeNUsTEIENINTINTU
nslivimslngimd nganne

o

N nanv. (2560%). uwIvgUinunadaamsunsiusmslysiminanuaulussuuaana (Technical
Guidelines for Digital Terrestrial Television Broadcasting). AFILNN

dn

1w nany. (25600). Usen1ARaenIINNISAINISATERIGIEEN D905 INTYAY UagAanI5InsANLIALLIYIS
1599 NTANTTUUAZAUATENFVTYEIAUAN SN TEmTesUFuay [vUse levainsignisvesnanisln i
AFINN

vafudindiin 49 walulad. (2561). flleu Subtitle [feyadidnnsotind]. Auduidle 15 quaius 2561,
370 : http://www.nivatech.co.th/download/Kumpon-Subtitle.pdf

leBu Avidusing uazme. (2561). 1A59NI5ANYIITEUASHAILINITTATIIUGNITAIUT T 1EUNUTEN LT 10698 AL I
wielnalAgsiuiIaleanaInA. (senuatvauysal) newuldbuaginuiianisnssaieides Aans
Insviayd uazRanisinsauunau ieussleviansisae. naunng

Chunwijitra, V., Chotimongkol, V., and Wutiwiwatchai, C. (2015). Combining multiple-type input units
using recurrent neural network for LVCSR language modeling. Proceedings of Interspeech 2015,
Germany, 16.

Imai, T. (2012). Speech Recognition for Real-time Closed Captioning. Broadcast Technology, 48.

Mozilla. (2018). Introduction to WebRTC protocols. [Online article]. Retrieved Febuary 3, 2018, from
https://developer.mozilla.org/en-US/docs/Web/API/WebRTC_API/Protocols

Saraclar, M., Riley, M., Bocchieri, E., and Goffin, V. (2002). Towards automatic closed captioning: Low
latency real time broadcast news transcription. Proceedings of the International Conference on
Spoken Language Processing (ICSLP), 1741-1744.

108



01881838MN1S

ndnb.

Us:z91U 2561

///,

*

91fim IUryawana
N1AJBIDAINSSUIWWI ACUDAONSSUANENS JWIAINSIULKIINYEY

watit.b@chula.ac.th*




UNARNED

szuulasstneanndanimdumaluladdfyfisessuauiimeduiieg Tueuianves
svuulaseglnih lnedunmsimelladansaumeaznsdeasuldiaunssuuliiliiaueain
ﬁqﬁizuuﬁamﬁﬁmEjﬁwmmé’ﬂﬁ’zgaEiN?iqei’m%'umi?ﬁlamiiwdwqﬂﬂizﬁﬁuqﬂﬂim%izuuiﬂﬁww
du13An3n feumsinassraumLEnvInyaudmSuMsRasTuUlas s ans s L duussiy
dfny Fambhenuiinidesdiesionsandmuauumdidaiou mewﬁﬁ*?mqﬂﬁzaaﬁﬁa{fﬂﬁw
Forauouuznisidrduanuidmiunsimussuulassieannsaniavassemdlng Tnefnviuas
AnrzinsldaduaruidmsussuulasmeauninnialussUsana Wisuifieudeidedemanaia
vosmslinaumudlugunuaiiieiy fasandununisamuaindlassiiglimeluauniania
Mdndunuilugruaudseiy saidnwuazinnzinisldeuanuidmiunisldauees
Application #ineq luszuulasatneasninnia nansnviauslildadunnuidmsunsimussuy
TassheausansavesUsemalnesdu 3 wwnadng e 1) nslépduainuduuu Unlicensed
2) msldrduuiuuy Licensed uag 3) msldndunnuivesifuszneuianstnsauunay Taefiansan
nmsidenldnuanuddgvestayauas ngusvasinsldnuves Application siee Tuszuulaseing
du1san3n

AENATY : AUIIANTA AAUAILD N1FINETIABUAIILD

I10



01881838MN1S

ndnb.

Us:z91U 2561

Abstract

Smart grid is an advanced technology to address the challenges of future power grid.
Smart grid utilizes information and communication technology to make the power grid
smart. Wireless communications play an important role to support machine-to-machine
communications in smart grid, therefore, an appropriate frequency allocation for smart grid
development is a crucial issue that must be considered and clearly defined by all relevant
parties. The objective of this paper is to study and develop recommendation for a guideline
of radio frequency utilization for the development of smart grid in Thailand, by studying and
analyzing radio frequency utilization strategies for smart grid in various countries, comparing
technical advantages and disadvantages of radio frequency utilization in different frequency
bands, considering smart grid wireless network investment costs of utilizing frequency in
different frequency bands, and studying and analyzing radio frequency utilization for various
smart grid applications in various frequency bands. The results of this study suggest the
following three approaches of radio frequency utilization for the development of smart
grid in Thailand: 1) the use of unlicensed frequency, 2) the use of licensed frequency,
and 3) the use of radio frequency of telecommunication operators who have licenses,
by considering the importance of data and the objective of various smart grid applications.

Keywords : Smart grid, Radio frequency, Frequency allocation
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(WiBro) 38 Worldwide Interoperability for Microwave Access (WiMax) Fova 2 weluladld
ARUANALUY Licensed ludnwaignislivinislassievesgliuinmsinsauunes Ssaeandldang
wazszeralunshnnlasedeans TaeiiglvuinsluihazgniFonifudiuinisangliving
InsAuwIAN (Changmin, 2012)

4.7 Us:InFAzunlus

nsdfegnlasInageussuLlaseausansawuulsaneil Singapore University
of Technology and Desien (SUTD) Tneusundinduiiinnnageululassnsiuiuldiivoundndu
ANUNTUIIMTIANIINAIULLEIANT 18U Demand Response #agN13AIUANNITINITLUDIQUNTE]
WeUszndandanuy nadonldinaluladszuudeansldanauuyu Unlicensed W Z-Wave, Zigbee
ua WiFi (Wireless Fidelity) dniulassngdeasvesgunsainielusasuazeinyaains danalulad
wieniduiitendmiunsdemsseninsgunssineluthunienias iesndunislipdumiuiuuy
Unlicensed Fsanunsaldanulalaglisiosvaaynn wavsessunisinuluannsiindedlueinisla
Y1 NEYIND 5ﬂﬁu'dqﬂﬂiiﬁd’gﬂmﬁummmﬁﬂim%’uwmiuiagmzhﬁ (Tushar et al., 2016)
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5. nasidsguinguvonvalduninAdn
vadynasidnaunouniugaunounnmaunu

5.1 N1SIUSEUIRBUAAUADIUAILU Licensed AUAAUAIUAIILU Unlicensed

Hagudadidennidoannineifefumaluladdearsliaefmzandmivszuulasaing
aundanda Inslamizananzaussninansldndunuinuy Licensed AuLuy Unlicensed
sl Sensus USA Inc. (2011) T¢osunetofuazdaidomamaiinvasnislénduauiuuy Licensed
wazluy Unlicensed luypmiasveannsfimesiidfavodaseiiodoasiiany agulddmaad 1

M1s19N 1 N1sIUSoUINgUAZUADIUNIILU Licensed AUAAUADIUNIIUU Unlicensed

AAUAIIUNIUU Unlicensed

AAUAJIUNIIUU Licensed

waslinas

91IfAWans:NUIUANWIDAZOUATNNSSUNUZ
AulAsIeduY

Ao wRafialfgauN iteusnidundu
Ao WRlawW=dnSuglasuluaunyn

A0UIGefiold (Reliability)

Brinavdulsge
Aldgnelunisanusin iiossnnds:e:
Foanslna

AoWSautduu Ao wwSaulEiuguun itieuenntEiu ovifndiyrmsAunuwsaulduiu
(Availability) Talaw:glasuluauryn Tuunggodioan
Latency AN Latency 61 llaz@unsnInAnls Latency 919iAgV la:0A0UWUWOU
nliauisnAanisaila
IIUFAdA FamstiiuiowzesdnyryruRTFsU aunsniduiugevdryryrnuliogidas:
aunyMINIaU
Wuhnsounau sousus:g:Foanslilna itiosonanuisn s:g=doansTnmitiosnngnifnninaud

F0usioviigUnsninoudityryiru
rSogunsnidusiodryryaru rilinsadnuay

AMUUaannY dmsmouAuAcUUasAfsluGUNMEnIW dnowlasnriering Insvuagiu
(Security) na:ulourenoiulaonne InAlulagdoansnidiu
ANNIWYVDIETYYITU ausnduus:uAn Signal to Noise Ratio Glomaifinn1ssunouAugBU
\_ (SNR) )

1 : doyaannnsfnwuazddeves 1iin luganana

5.2 nasidsguineunasidnaunatuniugaunounnANnU

msiasadenldnaumuitaseluladszuvdeasliaedmiusruulassisauninnia
fauddnyiigalulassing NAN uazlasetng FAN (Field Area Network) ilesanidulassinefidousio
gUnsaiUamemes s Asnsznenuituivngg Insmzufemidosiifingldnussuuiomslsme
uq oy faumsfinsandendedemanaiiavesnisidraunruiluguanaiviseiu
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Tuunanuiiazfinnsanlugunesvedlasstie NANFAN Wundn Tngdasigiannuuanianisusadiu
syuvdeansliaednsusyuulasenganisnndaves National Institute of Standards and Technology
(2014) agunalanannsen 2

n1sN 2 NsiUSeuiRuuAruauURnNInAtAvasnisidnaunduiiugrundUNANAU

waslinas s19a:199A

msaryiFenuIdunng TunsriArnaIduINAU dryry1nunoURFG Path Loss ANS1dnyryinunonuiigy

(Path Loss) pudus:uulnsgVreauIsnnsAUNIdenidgunounn

MSENYIFBINNNSIWENS:918) AryryInuAOUAT Penetration Loss AN31dnyryanunoufigy sudulunstiis=uu AMI
Yoy IUEIUEIRAVOW Buaunsndimesdoulnnynnmsegneludnunoanais nsldegnunouninIatAd WKL
(Penetration Loss) uINNGT

nspanduluduusseme AiRoWAMING" 6 GHz ru anno:iondeuuuviudalan nmspandulusuussenelidiwans:nu
(Atmospheric Absorption) aglludArysionsavdnyryarudng Autuds:iautdvlbuasonisworstunidongunoiui

drSus:uulAsIIgAUISANSA

dryrynusunou dryryrusunou (Noise) musssumﬁﬁﬁ'\a‘aadﬂ|auamaanr1nd'1unmur‘i Us:ifiusu Noise
(Noise) Fluduans:nusion1sWarstuIEonguAoUREMSUS:ULTASINEAUSANSA
NNSSUNIUINFYEYIrUBU Jrynnnssunaufius:uudeansi§anedus onvdiwans:nulfis:uulasingauisansarinanu
(Interference) Gawanandaluifuus:an5nwlE wans:NUVaINISSUNIURINANYYIUBLTUEUADUTRIY
asulsaad
« 433 MHz: Dwans:nusingn ItioveninAlulagiluu Unlicensed
TuGeuldaugrunouid

«  868/900 MHz: Dwans:nuAeuinigy ItiesoniDugtunouitiiu
vouinalulagiluu Unlicensed 99UouLIn

+ 2.4 GHz Duans:nuguian ItevonidugruRinAlulagiuu Unlicensed
Teulduruun 18U WiFi, Zigbee lla: Bluetooth

. 5 GHz: gdlliGuans:nuuandn issiusltivnsidouiuiuognusoniso
InglawzNsg1euINgIU 2.4 GHz vodinalulad WiFi

\_ J

7w : ToyanmisfinwiuayIdeves 119a wyanana

6. grunoundirnsSunasiduiuvaaiioUwalndusue
Tus:zuulpsavnoaursansm

Berger & Iniewski (2012) uwislasvadisszuudoansdmivlassisansnninoendy 3 seu
loun Iaseingludiuvesyldlni Taseaing NAN/FAN uazlassng WAN lngutanusnsidoyauay
syrdeansiinsounqy Tuhdeiidunmsesuisanudomisiussuudeasvosoundinduringg
mulassadsyuudoa sty Ssenaunnisiululusagnsdvesnsiannszuulaseneaniania
vosluinsinihusiassne dafuideiFadunaansanufesnisiussuudoamsvoueuniiny
sineq luusunesieehensldaialumin
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6.1 nouwaingululasvvneludouveouglsdTwwA

Tassngludinvesgfldlnil (Premise Network) viselasagne HAN/BAN/IAN (Home Area
Network/Building Area Network/Industrial Area Network) Lﬂuﬁ;mguqmaﬂmﬂﬂhaﬁamiﬁm%’u
szuulassganinnia Ineidulassefiatuayunsdoasseninagunsainneg angluaniui
voldluiln degrweundindudngns wu ssuudnluiianelutnu ssuuuimsdansivanuas
Al was Falaemlulassedosnsmaluladssuudeanslamefiamnsasesiusandeyaussaunu
100 kbps Loz vAeans 100 A5 L ZigBee WiFi Z-Wave Wag Bluetooth 18+

6.2 nouwainsululnrsyvire NAN

Tasetng NAN ihilasshefiaduayunisdeansdeyaszvindassing WAN fulassieludiu
voagldluih ddduunadionadeniilaseiie FAN mnfimsdeusefugunsalniaauiy Wy gunsal
Intelligent Electronic Device (IED) Tasetng NAN/FAN faidudiuddglunissessunsvianuees
waundtatuduruinluszuulasanedunsanga 1wy szuvauTadines/AMI, szUU Distribution
Automation, ﬂﬁU%Wi%’ﬂmiLLazﬁlWﬁU (Outage Management) 18 I@Bﬁllﬂiﬂi&‘dﬂ&l NAN/FAN
éﬁm1imﬂiuiaﬁ?%amsﬁaﬁuagué’mwﬁa;ﬂa@?’qLLm' 100 kbps-10 Mbps uarszezdeansaaus 100 was -
10 Alawuns 1y ZigBee Mesh WiFi Mesh WiMax way Cellular 1usu

6.3 n1ouwainsululasavire WAN

Tasene WAN atfuauun1svinauiuuisealnsivesuwaUnandusun1snsiadey Auas ke
Joafuluszuulwihowelng venanilduhmiiiduiedeasdwiulassedoasvdnvesssuy
Tasstneandnnin Ssaseunquszazmalnaainiasadne NAN/FAN luaufsqudeunuuasilvuins
ol fedhilaseng WAN FesmsmelulaBszuufoansfiatuayusnmdeyafigeann wu 10 Mbps-
1 Gbps uarszerdoansfilnaunn Wy 10-100 Alawns Fedugliuinisluihisdeuldaulasene
Optical Fiber snnnszuudeashians
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7. AUNUNTSaINUVaus:uUUlASIVIEISANSA
NN1siEnaunIWRANNU

7.1 nseiAnuIA 1: MsiUSeuIRBuRUNUNSaINU
$:M3AAUAIIUA 450 MHz iU 900 MHz

450 Alliance.org (2014) l#@nwdununsamuesTrUAINIRTine Y sAAUATIA 450 MHz
waz 900 MHz Tnendumsisisuitoussninansdfgliuinsiwidudamuaiislaseing COMA
AAUANA 450 MHz (CDMAA50) Aunsalitldu3nnslaseing GPRS Aduemad 900 MHz (GPRS900)
youflriuinsnsdwiiiadoud Tasfinsanaindunusmmesnsifuidiives (Total Cost of Ownership)
luszaziian 15 U agunanisdnwinuindunusinvesnisidudiveweinisamuadislaseieg
CDMA450 fil 62 EUR slagnaifionsie drmnnsliuinslaseing GPRS900 oefil 154 EUR seqmiiiausie

vl nsaauaiislassne COMAGS0 agiidunulunisasu (Network CAPEX (Capital
Expenditure)) uazalugadeansyagunsaiatevna (Comms Module) gendnmslduinslassine
GPRS900 Fslaiiifuyulunsamuaialassieidesannifunslivimslasaevesglivinsingdwi
\ndeudl uiillefinsandealdanglunisldenlaseting (Network OPEX (Operating Expense)) N5l
U3nslasee GPRS azgniseniiuduinmsnngliinisTnsdmiiedeuiinaenegmsldon Tuvae
n1safslasedne COMAAS0 Fifissentigadnugunsaivingu daanmsldadunnud 450 MHz
fiflsverdoanslalnadstisanaudniulunsfnfsgunsallassing dealfarldinelumsigssngm
sadlude feduidlefiansan Total Cost of Ownership luszazena nsdlfglsusmsluihasmuaig
1A59918 COMAG50 fRgnuaeazlnuAuAINdINIsidusnisiasayie GPRS900

7.2 NSIUANWAN 2: IUSBUIRBUS:HI 3G / GPRS / RF Mesh / PLC

Qualcomm (2012) 1a3tAs1¥9% Total Cost of Ownership 98IN1THAUITZUVANIIATILADS
Wisuifsussninsidentdimaluladszuudeasuuusine ud nsldusnisiasatie 3G way GPRS
vosliiuinsinsdwiladeudl msaswuaislassineuuulians RF Mesh (AAUALEA 900 MHz)
waznsamulassteuuuiians Power Line Communication (PLC) Taeita 4 inaluladidnedu
sglFpuifiuiuseaduyusnvesnsiuiwosieauniaiines 1 wies (USD/AWe) neld
srezaildau 25 U agunanis@nwnuiduyusinvesnisidudvesesnislduinmslaseie 36
uaz GPRS gl 175 USD way 167 USD muddu drunsdlamuainalasetny RF Mesh wag PLC
sheauledeyil 226 USD wag 191 USD maudifu
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Total Cost of Ownership vasszuvanndmasUsenoume Aldinelunisamu laun Alddne
Tunmsadilassadeiuguszuudeasuazangunsalanninfives sufuarldgnglunmssniuny
loun Anldanelumsthgesnwgunsal Anldanelumslivinmsquideya Amudnisideude Aldee
Tumsindagunsal uazAilddrelunisuimsdanis (Overhead) lunsdififlsiuinsluiinGenliuins
Tasetne 3G vio GPRS {lsusnstnsfmitadeuiiaziSonifudiuinisiensie Ssnsdinsainalasene
vosnuasaylifialdieludnd luneimldglunstsinngunsaiaslifniulunsdilduims
Tasss 3G waw GPRS Wasmnalddedignivanveulnegliuinisnadmindoud deiedu
drunilsvesnisliuinig

7.3 asdwanisAnun

anﬂmsﬂﬂmmumumsawumaaiuwim&maamammsﬂ,ummaw 7.1 uay 7.2 98 mum Total
Cost of Ownership ¥o37 2 n3difieuuanseiuin mmuaﬁmﬂifﬁiumﬁuam 7.2 Anfszoziam
25 U uazdesmsuyurgunsalandniineslivhe dunsdluded 7.1 Aaflsvezinan 15 U way
ﬁmﬁmﬁﬂu@aﬁamiwhﬁu WenaINi i 2 nsdifadiuTundue Fuansnei W é’mwmu%miﬁr;:ﬂﬁ
vinsTnsdwiadouiluuastssmaSoniiu uazswnugadouse a9 dewalivamsinuvasiis
2 nsfifinnuuananeiy nanafe nsdusnlingdn suyusuvesmsdudwesesmsamuaiislaseig
CDMA450 firnimslduinislasadne GPRS900 dunsdlit 2 wuin Funusmvesmaidudives
yoanslduinislasseeeagansinitnisasyuaidlassnesenues sgslsinu msidlviuing
Iwihdugamuaidaseiisdomsienuesdidelsiusouiiddylunivesnusiunmesszuulii
warAEnsalunIsUSIsTansTasedne Sadulseiuiiddgdviussuulaseieaunsania
Tagynfinnsandununisasuamensaigliinsinihasmuainsaseisdeaswuin madonld
dumuiiwnliasiliuuramesnaduihvesinimsdenlddwmiuigs esneduing
audiniiszazynadeansing Ssiandunuagunsaiiagnisingenuadle

msAnudrsdudunsisisudisudunusmveansidudivesidslisguugudisuiio
Wenffusnnidn wu unsdinwandssmaisneiu dunuresgunsailenuuansedu Snesuau
WLdeureuazaIFeIMIfusTuUAsmfiinnuuanmeiu nsdifnudreiudstidnuasduseng
waziamaielflumsliesgiduumsamuuesszutlassheaninninanmslinduauiiiu
soly Fsmsiesgiisanandndudeseguuuiunvesusemelng wagiinisiansandamiugiidnls
dudeiifetos ilelraunsausziiusiunuldediagnies

I20



01881838MN1S

ndnb.

Us:z91U 2561

8. n1slEnaunoundinsus:uulasavigauIsansm
voaynasiwwanvaauiuds:inAlneg

8.1 nasIwwadewaninids:inAlng

nshidendauialszmalneg (nin.) durusiulasinisiisesszuulasanganisnna
Tuiludl o.dles ausidesanu Fujuiiuluiinoundieduiifendostunisuimadanisuaznmsaiuny
seuuliiih Fadenldseuvdeasuuuiianaidundn LLaﬂ%’i:w?iam{L%fm&Jé’m%“mm%’umi%’udﬁaga
msldaueusudliiuasanBSauseglrihuiny leodenllasmewagansueslsuinisinsdw
waouTl dmsuukunsaNsyuUlastteauinn3nves nilk. Tuewandiulvaidnsiinnsannsly
seuvdeansuuuiians Tngonasiluseddnuszuudeasldaudviu Demand Response wazsuu
RE (Renewable Energy) Forecast %ﬂﬂﬁ]ﬁ;ﬁué’aagizijmiﬁﬂwﬂmﬂmﬁqéﬂﬂﬁms’mLLmuaaﬂLLUU
szuvdeans eghlsfiny msimwissuulaseeansaniaves nk. §ndudeddnduninuduuy
Licensed Lilosnmssudstoyaufoinsiunsnanuasdsienssualiinduneundinduiifedes
fuanuiuasvesszuuliiluyusyima

8.2 n1slwwadounionin

mslahdugiinig (nvin) Sunuthsesimunssuulassheaundnnialuiiufidosive 2 vays
nsldnduauilulasenisdangn 1éun Tasene RF (Unlicensed) warlasstneieagans tilesessu
nsdeansdmiUsTUY AMI wenani nvla. Sdinmsldrueduanuiidmiuseundiedussuuiasaing
aundnn3ndun 1y seuu AMR dwsugldliihselvgyhusema dddnulaseiewagans GPRS/3G
LAy IEUU SCADA (Supervisory Control And Data Acquisition) Faldfnduainuduuu Licensed Tugnu
450-470 MHz wag 470-510 MHz dmiuununisiauiszuulasstieauninniaves nia. Tusuinn
finudeanisldaduanuisiuiuminifiesesiuunurenessuvansafimesuasn15uuInsNIs
Demand Response wldifugldlaiinves nwn. aussna Fafulassedoansliaefidonloiu
Jélnidsdestinnudetiold amnumfesldon wazaruasnds G nvin. Wiuimsinisdnass
§MUANMUALUY Licensed tlasassunisldaudsndnn

8.3 naslwwiunsraoy
mslniuasans (i) Sunutihdesvauszuy AMI Aldaauaiun 1eun Tasetne RF

(Unlicensed) uaglasaineiragans uenanil nuw. duiinisldssuvdeansisaedwiuneundintuausg
1 52UV Field Force Management #sldlasaneisagansilusyuudears szuu Digital Trunked
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Fal¥aruguninudl 800 MHz dmiuiniesingdeans 1av dwiuusunisimuiszuulassig
andnndaves nviu. lusuandimnudesnislépdunuidmsuieundinduifedesiugldli
waznsmuanszuulii Tnenausuldaussuudeansianeuuy Unlicensed dwiunoundiatu
A Non-critical Infrastructure @uueUwdiaduidu Critical Infrastructure adenldlasne
Optical Fiber Wuszuudeansudn egnslsfinu nriu. Sdidetnadetuiymssuniuvesdyaio
TunsldnauauaLuy Unlicensed Tngiannzannmalulad WiFi uug1uaad 2.4 GHz uag 5 GHz
Fainsldnuiivunuiuegrannlunsaymumuns Sse1vdmansenusuniunsiudeieyavesgunsal
Tuszuulasstwaninndald Tae v Tfdnassadunimiuuy Licensed eavannsatiesesiu

v
=

MIaILIsTUUTASNEEINSANSALAR D9

9. IUONWNISIAASSAAUAIUNVDY NANY. TENUS:UUlASIVIsAUISANSA

9.1 nstunaundUNIUU Unlicensed

ndermunves namy. adueudfiannsoldnuiiesesiumataunszuulaseiigauninnie
Tnglasuen iulsidodlasuluoyaym asulésmned 3 egndlsian iefimnsanuuiliunisldauud
nsldaAuANALUY Unlicensed 1hagagil 4 grumnud 6iuA 433 MHz, 920-925 MHz, 2.4-2.5 GHz
uay 5 GHz Losngunsniszuulassdisansianialunaindrlugidenldmudunnudivand
Fadugrumnudfinunsldnuegnaunivansluinassina

AN 3 AAUADIWARA Nany. aury WIKTFIneTAsUsNISUTUSdlRSUTUBUNY M

AAuAoIwA fhaudugudn (EIRP)

13.553-13.567 MHz 10 mw
26.965-27.405 MHz 100 mw
30-50 MHz 10 mwW
54-74 MHz 10 mW
300-500 MHz 10 mwW
920-925 MHz 500 mW
2400-2500 MHz 100 mW
5150-5350 MHz 200 mW
\_ 5470-5850 MHz 1TW Y,

fian: doyaandinau nanv. (EIRP = Effective Isotropic Radiated Power)
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9.2 nsfunaundUNIIUU Licensed

dine nave. §eldfiuleunednassrduanuduuu Licensed wieldlunisiannsyuulasaie
aundandadunisiamy uansliiigi 3 uwis aansouanIrEsIuwEUNSIREsSAAUANBLUY
Licensed TuunsgrunrmiignimualiliiuAansiissuulasaiiannianinanusaldamls
Aansuszafiuazianisadoud

AsiEPauANALUY Licensed faudulumuutunnudisuualilidmsuianisusedn
LAZAINITLARBUN 1191 N1TINATTARUAMUDLND M UNITHAILISTUULATIINEENNSANSA d1TN9U NEN.
a = o & 1% | 1% A a9 v & A a a
azRnsanteanusndulunanenu wu nsldanueduanudlmdulusgeivseansam anuwangay
a v oA Ao v 1Y) v a v A a )
Yaansiaentraauaudlimunzauiunshraukaznatulag tennalunislaaauanudsiunu
wigundnisldauludnvaglndfostu aruduaswedaseie swldsaunin anusa
wazUSuauveINTsaslayanIuAufaINIsreInsiuiiva 3 wie

10. AWdAryvauleyalus:uulAsavigausSansa

nsiasamalulagssuvdeasimunganivusazueundinduluszuulassivausania
UBNAINNITRIITUIANUABINTINUSEUUARAISIED Sedpsfiansanisanudidguestoyaluszuy
lassngansnnin denautinnuddguesioyaliilu 2 Ussian il

1. Non-critical: léiuri deyaveueundiaduilinerdestunusmdfifinisuaznisaunu
dsmsmeluszuuliin Wy Yeyanslindsnuveadfllidi suiludsdeyanisdsnisd
lildsmansznuseszuulnihngn 1wy n1sdinsifieatu Demand Response szuufnifu
wasnulusgauglilnih uazanddauszaeueudlui vas

2. Critical: loiun Yeyaveaueundindilunusuufiinmsuazmsmuaudsnisneluszuy
i wazdoyaiiierdestuiafiosnmuazmusiunsesszuulnimén Fevnnisdeans
foyavesusundindumariiiamufianatn endwansznusonisinyaiiesnInges
ssuulih Fedunsldssuuemsliamedmiuneundindumandemadusnuazeduad
WUU Licensed weliAnannudetuiuanudediold (Reliability) aundesldany
(Availability) wazaudasnsiy (Security)

NNNsimuanNEAgvestoyaluszuulATIvIBaIN TINTAT1RY TsulimiuuImeiaing
WnsenanudAyvesdeyaiiednidelausuugmsldnfuanudivsngauiuueundintunan
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29355 UULATIYIBANITANTA ALUHULLUY Asimussuulasieausaniaveslsemelng
W.A. 2558-2579 agUNaN15ANYIRIRNT197 4

M1SN 4 VolauaiiuznIsidnaunoundrsuIoUWAIRGURFNNY Vous:UUIASIWNEEUISANSA

Application AwEIAYvaIveya nstEnaunounninuizay

Application TulasyvrgveuyETwwa HAN/BAN/FAN

S:UUUSHNSTANISWANAU HEMS/ Non-critical «  AAUROWANIUU Unlicensed
BEMS/FEMS (Home/Building/Factory
Energy Management System)

Application Tulnsyves:Au NAN/FAN

s:uUAUISATINGS AMR/AMI Non-critical < AAUROWAILU Unlicensed/Licensed
(luvwwuniweIwunoUIBanialAlnuso)
+  Inswnesaganslunsriwunriina

Demand Response Non-critical «  AAUAOLAILU Unlicensed/Insineisagans
. AAUADIWNIILU Licensed (WaIwunoWiGatiols)

SHUUANIRUWANU (S:AUGTETWWA) Non-critical . AAUADWAIILY Unlicensed/Inswngisagans
. AAUADUNIILU Licensed (IWaIWuAdUIGofioln)

S=UUANIRUWANIU (S=AUNSRA) Critical . AAUAORIILU Licensed/inAluladiluubany

s:UU Microgrid Critical «  AAUAWAIVU Licensed/INAluladiuuiang
SUREForecast | | Non-critial | . ndunowidiiuu Unlicensed/asinersagans
| suumssmseamseueusvin | Non-ortical | -  AAumowRILU Unlicensedsmnorsagans

na=an1tidnUs=9Iwwn

s:uudoansiioyaniu SPP/VSPP Critical .« AAUAOWAILU Licensed/iNAlulagiuubany
(Small/Very Small Power Producer)

Smart Streetlight Non-critical «  AAUAOWAIILL Unlicensed/Insinarsagans
Application Tulnsyves:Aau WAN

Wide Area Monitoring System Critical . inAlulagiuuiane 15U Optical Fiber
Wide Area Protection System . awsnlgraunouiiiuu Licensed gou1aSulRn
Wide Area Control System

Substation Automation Critical . nasiwwilasuvne Optical Fiber IUgvanTIwwA

1 : Toyaann1sfnwlagideves 119n luganana

124



01881838MN1S

ndnb.

Us:z91U 2561

11. volduanu:=n1sidnaund1undinsSun1swsuu
s=uulasyvrvauisansavodds:inAlng

MnuanIsAnyInEidtaediwy flsulminndavhdeausuuslunislidaiuanuddmsy
s szuulassIsaininnaveslsemalve Tnsuuadu 3 wwmng dail

11.1 nasldmaunouniiuu Unlicensed

nsldAduANALUY Unlicensed isnzdmiusosiuueundiatudisinnuddyuesdoya
WUU Non-critical Samsltfinvis 3 wisanunsoldndunuiuuy Unlicensed smadormunwes nans.
Rerfuesesingauunautazandingauunandilasuen ulddeslssulueyynfuandunised 3
Tnon1sidldaaunanud (Spectrum access) vasgunsaidearsdondulunufidinunlily
Uszna nane. eg1slsfinng idefinnsanteadesugunsaissuulaseieanianialunaiasilan n1sld
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Abstract

The First Broadcasting Master Plan 1" edition (2012 - 2016) gave priority to solve the
urgent problems from the past. The Plan particularly focused on 4 missions that included
(1) allocate communication resources in a transparent and fair manner, covering
all dimensions (2) regulate broadcasting services efficiently on the basis of free and fair
competition for public interests with consideration to principles of human rights (3) provide
consumer protection to ensure quality and fair services and (4) promote the public’s
risht and liberty to communicate and access divers and quality information on equal and
knowledgeable basis. This paper is to report the output from working on the first broadcasting
master plan and analyze the external and internal of broadcasting environment in terms of
competition, freedom of expression and customer protection. The suggestions in term of the
competition situation, regulator should review and develop the flexible rules for effective
competition related with the new media landscape. In terms of freedom expression,
the broadcasting association/organization should join to develop and set their code of
practices and ethics for self regulation. The regulator should give the plan to support the
broadcasting association/organization in case of building media individual’s abilities,
potential, ethic and social responsibility, and should set and implement the measures where
there is a risk of exposure to offensive content on television and radio. In terms of customer
protection, the regulator should deliver customer knowledge in term of digital communication
literacy, that can make they can avoid from harmful content, and choose the quality service
and content.

Keywords : Broadcasting Master Plan, Regulatory competition, Freedom of expression,
Consumer protection
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Abstract

A fast growth of Virtual Reality and Augmented Reality in various vertical industries plus
a conversion of both technologies to be the Mixed Reality towards a soon future requires a
superior Mobile Network technology in both high connection speed and low latency to make
sure a very satisfy experience from users. 5G network is designed to cover these critical needs
on top of the others requirement such as handling traffic for Big Data, Endless Connection
and Internet of Things. This article addresses the technical link between Virtual Reality,
Augmented Reality and 5G network technology with a consideration on the economical
aspect. Context in this article reflects the author’s experience from a real business and
combine with a technology fact.

Keywords : Virtual Reality (VR), Augmented Reality (AR), Mixed Reality (MR), Low Latency
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Bous sufemnuian vieusinseannsaddwsiuiummnisalossld Taoknumagunsaluaning
wazSuMsleneuandIveywiies

usnnionnmalulad VR ud Salimaluladdnussianuiliitofoninnuduaiaety
(Augmented Reality) Faeluiozzonduiededn AR Midunisadrennasy sumnednn
flaifimuegaidlugniiuyudmedulidiney Wunsngdeusguunmuisauduaieiianen
vosyuiueuiy TasnsasnAstuldduiuddesmuldgunsaifiiey Wy wium wieldgunsal
aunsaliudesluiinuiinlaimusliuania wu qafisvadmiulivenduiviousundinduiinng
vuauselruduns dWeliuannmeasuiudoutuiuulandnd fnsussgndldinelulad AR
Tunannvanegaavinssa Wy MslBeunisaey nsuwnd Mslawanyszadusius msvieailen was
Fusefinsanieduddyivildnaluladne 2 Ussaniivszavsamlumsifindanuaunse
Tunaous werliTimvonnududy walulamsUssnanauasnisuansuasgunsaleninuasuay



wovlAlas swdensanusilumsdeans insednedeasviiuuiianouaslias nsaniziasediy
INsANLARDUNTUIEUNUINEIAYE1989R 8N 1TES19AUENTILAZVEITAAIINANUITOVDY
vianalulad VR waz AR Tillunumdrdgaesnislddinvesyudiuaniiluiuly

nasinulavavinalulag VR na: AR

nsUszandldimalulad VR uay AR Wisdulunainvaisanaivnssudalinadluuaidneiu
wazBudlowealuladnisUszaanadeya walulanisuaning wuwes n1sdeansliaemednsnsaas
vanltimealuladlhil (Wi-Fi) ugysiasdasit (Low power bluetooth) #3aiAsetnglnsdnsiiadouin
Fdmsdaiu Ussanana warUseiiunadaya (Data analytic) vuAsetiewuuisumadusednsamn
A o § v Yy da &£ & a =t o o oA =
Miudu Ngiilianmwindeuiiinduviauumalulad VR uay AR Fadagiudalinisyin 2 walulad
douriuiu Bunteluiinanuduaiwan (Mixed Reality) 3avz3untododn MR sudunisld
a s v o = = Y B = °
AouImesas I ingvsanmfieglugudnuaizaes AR deuadlilunimnisuanssauuy VR Wunsih
Togratioussedouatiulunissuivedanialioussednneaniis tlugnisesnuuulegdudmsu
Tdauldlunanransgnavngsy HRAMNANASY ke usIuiuTEnIauywdduuein (Virtual
networking) wazihluldauludnuainmaierens winsenafinaussannlunsnouaussnuAeInis
nfianududeunnniulugaamnssuiildauey i 1 Dudiegrmeimsinadldinuas Taegudne
<) ! v . ° [ ! < a A a 2 .
Wunqunass (Camera rig) @UIUNITNNENDAAA LUUANUULATIANDULTIUTUING (Volumetric VR)
Senfegadn VR Hunsaevenanuuu 3 IR Bagruusasauanunsadenyulunssusuldaudsendy
wazgUmevaunisvhauredegiulanialiousluwuvanysal (MR Networking) @evisaaalagdu
Jundndaueivesusen 33015 e $11in Ussmalve wazinsihluldnuasdunainraneisasuds
waNaINFIeE e 2 Uszamiluds luuszwealnaesndadinisilagdudiu VR Tldlunisdiass
anun13aleangg 1wy Msinduse dusa msvieniien “as Msludeyakuy AR Twienisunng
n1sfinwn Asdaet Flunisldaulegdusieg waiddndudeserdunisdoudoniuniodis
nsdnriidioun vanee legdundeanisniseasmedasanuiings uing lnawnznsbicienondn
wuuauiduasaaiiou (Virtual Reality Broadcasting) viiliiieliuszaunisalvesuslaalulan
walloudinnuanass waanunsathlldaulias



01881838MN1S

ndnb.

Us:z91U 2561

nawii 1 TsagunoiluesSuiaiiouduusuns a:aouIdueSeway

fan : U3 Fend 1owdle 9im

nsUszgndldnumalulag VR AR uag MR fugaavnssuusazUssianiianuuansiaiy 1
n1sdnaesEnIunsaldmiURngeunsiu n1stuise vsetusa axsasldimalulad VR n1slawan
Usgprduiudiiiensnuaulavesirundedddmalulad AR wasdwiumalulad MR Aazidhuasy
Pnuaunsaves VR Inevihligldusnisidnitaulaeglulanuieninuass g imdsauldaunsnl
Faesuinsuuulaniaiiou uwazanansaaislaniasy (AR) wWhlveglulaniailouls efegreimily
THulaaseq AfensaiuessnsauazUszaunisallunisinassdnIunIsalaneg 1wy n1sausy
NINIFRvDILINME Jandnsiueiveauien 33015 10wl $1in Meiiluwnannesudiaesaniunisaluas
NsUINISLUL VR Uag AR iy szuuthmsglagansiuaunudu Ingldnalulad AR nsassussennie

= Yo o 1 4:4' v = < v v - Y A v
wileulvifiulinvieaigimemalulad VR Adedldnisdeansiuiaseviguuunauus (Cloud network)
iueseelnsAnsiedeun 4 3 Wiefunazdsloyanisuaniua uwavnisinudeyanginssy suds
nsianeuvasldanu mnnusunanisidnuresuslaalumaluladeineg wailiiunndu uavguslan
= > Y LA a ¢ v X < A
finsldanunsyaeiluiuiig lunnglimaninin@u fagnateidunise (Load) vaua3eiy
Insfnsimdeunuinduuenwiieainmisldaulaenilivesuilaaludagtu

mswn 1s: muvunmua 1BYAUNISIAANIUSSIINIFATIAD] (Immerswe experlence) IUUIETIDUSY Inazs=au
na= ﬂO’]UG’IO\]ﬂWSﬂ0’1UH']U']SﬂTUﬂ’]SSUH\]VOU&VQ\]IﬂSOV’]EJII’]SF'IWﬂIﬂaE)Uﬂ

Monocular Typical Network Typical Network
Level i 1 i RTT
ntry- Full view 4K 2D video 960960

. = _fevef (Full screen resolution |  FOV 100" 20 fo 50 Mbps <40 ms
immersion (El) 3840*1820) (~ 20 PPD)
Full view 8K 2D video 192071920

Partial immersion (Pl) | (Full screen ressiution | FOV 110° 50 to 200 Mbps <30 ms
768043840) (~20PPD)
Full view 12K 2D video 3840°3840

Deep immersion (DI) | (Ful screen resolution |  FOV 120° e G“"’P’bps"’ U <20ms
11620°5760) {~30 PPO)
Full view 24K 3D video |  7680°7680

Fully immersion (Fl) | (Ful screen resolution FOv 120° 2to 5 Gbps =10ms
23040*11520) (~ 80 PPD)

i : nansFes Virtual Reality / Augmented Reality White Paper CAICT
(China Academy of Information and Communication Technology)



AN59T 1 wansdessiunmuanaswen1sadsusssInImadionass (mmersion) lunsuns 1w
sauwmalulag VR ﬁL’%'mnmzé’uﬁwqm FuduniswansninedeulmiiinuasiBeauuy 4K
wazfunimuuy 2 97 FeflmnuaziBun 3,840 x 1,920 finwa lunsdigenissnsislunsaeans
KupSotnglnsinriadouiilugaesnsidy 20-50 wnzdndedund wazsiianaimiilunisdeans
suedotelilaiiu 40 Sadiund unnuesBendusiiian viefiFeniwssenaaiiounistudu

(Enter-Level Immersion ¥3e El) dafiainfismesemaluladnisaeviuazmsuaniua VR
Tutlagupmuiuien F3end eide i Idlvuinsanenenanuuuameiuaiiou uiiilogunsal
nMauAnINaLargUnIaintsdnenenaauuy VR Idsunsiannlisesiuauasdenveaninenniy
Audesnsiazfinlugseiuusssnaiaeaiiousss (Partial Immersion %38 PI) fiflnnsuanssaiuy
8K wansHauwuy 2 3 deamssmsniilunsiudidoyaruaietnelnsdwiindeudilutig 50-200
wnnzdnfoTnd waznamihdunsivdadoyauniu 30 Sadiud FaduaziAudanuanansa
Tunsliuinsdeanstoyaveaietnelnsdmiiadond 4 3 lutlhqtu uaranumsniagBeguussty
doweluladnsuanmaimuluaufeiuvsssniaaiiouniafiuguuuy (Fully Immersion vido F)
duszdadlimmainsavesaietelnsimindeud 5 3 Taonse

naauueUndndumuglufumeluladensaund infetns uaznisUssinanafiiulniu
ogafnselanludagiu anussnuasinfmuveniduwisilan ndndulisuiuvedlugiunas
woundedumsidouuulanaiiousemalulad VR uaz AR iulntuegnesangs awmd 2 Juununin
wanensiivinvessuaudnsdasanzdniumalulad VR vhlan tudus w.a. 2540 (A.A. 1997)
uis WA, 2559 (A.A. 2016) tiausluenasiweunianssei3es “Virtual Reality / Augmented
Reality White Paper” 3avinlaeniiednu China Academy of Information and Communication

BO00

7000

G000 Rapid development

5000

4000

e Beginning

2000 I |

1000 I
EI--------Il...ll
SRR R R A

NIWA 2 NMsvenesiovedoUwEIAGU VR Tunsia:0dusione w.A. 2540 ufisUansl w.aA. 2559
fian : venansde Virtual Reality / Augmented Reality White Paper, CAICT

(China Academy of Information and Communication Technology)
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Technology (CAICT) Wiulddn daust wa. 2553 iuduun sudulidauinnssuduauninly
wazszuuinAueINITIINUIELaruanI 8L UNALATUNIY AppStore Way PlayStore Huavinlw
Swnudvsinsvedlegiudiu VR iulstusgaimnsglan uaseaduidiuiudnitasiilaniiagd
11nA71 10,000 518015 nelud w.a. 2563

ansUnaniu VR Nuwansdduluglasunisiauiwazanludssmaansgonsni Ju giu
wazinmald tnedayaluyisuated w.e. 2559 wansdndiuveinisiensednsing VR luudazUsewme
= o w v o e o a % o v a v a9 v
Seanudsununniutesdlifie ansgewsni fesaz 41 Ju fevar 25 QU Fevar 10 \nval

Sowvaz 7 wazluuszinedus onovaz 17

wannruriauAIbUISUIASY

Aoy o

A9ENVBINANIMINNIGIU AR THENuTunaaiiagnainnatesUukuunuingUssasd
sl amd 3 Wusdafamiongusznounsiiludihvesnisnangunsal AR Usznaulusne
HANS9T Magic Leap (http://www.magicleap.com) senwuunansasiauldfinmiliaunse
T180301MN5WNFA1 HudauiunmusseIn1aase lag Magic Leap finsasiegiutiniaungendus
ioadaweundindunisldnusmeg dmsuudvlilasvenvialafinsdamuasndndundnios AR
9879 Hololens (https://www.microsoft.com/microsoft-hololens) wieuiUndgnimungensiwis
(SDK: Software Development Kit) dmsuldfeufuszuuufinisiuleta wansus AR fuwumih
5?1%‘14‘1/1‘1’35% SmartEyeGlass 91n@A18 Sony (http://developer.sonymobile.com/products/

smarteyeglass) nananianniunniniun anlduasnnnilaasein

Magic Leap Hololens Smart Eye Glass
nWi 3 WARNT AR MNGWARSUL

fun - mmszneuannduledivueaudi Magic Leap Microsoft uag Sony
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Meta CastAR
IAduasnuaniASeve KickStarter 194,000 noaans TnuadnuaNInSeV1y KickStarter
ansg nazendnadnu VC 3n 23 arunoaansansy 10uguounvau 1 duinoaansansy

Skully

KUONIIUU AR dr3utinianseu
TARuavnuaNIASavne Indiegogo
2.4 Aunoaansansy

nawn 4 wannouri AR ﬁUs:aunmua"ﬁ|§0mnmss:mur]uuhum§a\hun3ﬁopivVuﬁv\1 (Crowdfunding) ia: VC

fian : nmsznauaniuleduau3tv Meta CastAR waz Skully

= v d‘ Vo a Y a L% 1 4 v a YV
wenwitieaingunsalau AR Ailasunisudnannguandnulnguds SaiUsenounisussian
s v a A Yo ) & A ¢ & .

ansndudnnanteelasunisneusunisseaunuislaeiaseyieas1IAiuAe (Crowdfunding)
wazinamulsznnueiualnea (Venture Capital) Fasenluedn VC luinezlugunsaiainuien
Meta NladuaInLAseY1e KickStarter 11 194,000 Apaansansy wazantinamu VC 8n 23 duneaans
ansy Wandmuel CastAR ldduainia3eune KickStarter tudiuiufs 1 druneaaiiansy
waz Skully FudunuiniutlonfifiafIseuunaninImLuy AR dauuuyuueIn1stulsadnsenuy
195URUamMUIINATYIE Indiegogo 89 2.4 Auneaasansy fregenauanslunIng 4

— — T4 [~ p— )
wannnurinuAdWIduasyidijou
nslduseleviannwmalulad VR 92iauwans1991n AR #sai AR tWunisiininnsdin
Nas190ulunegauduningsanusing sUkuuveswdnduel AR Felldnwuzadiguwiuiiseadl

duanInan nnsinedautuaaudnszan nsilulgugendlaunnuneumida weiesan
Aududouresnisuaninavilisavesgunsal AR wnnuludie Tuvaeiimalulad VR 1Oy
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msadulaniafloulasanysaiuuuliusnguuiaudvesgunsel videfaziuudondndost VR fo1gldsy
nsa¥siuaegiediney Fenisligldnudeuinsdmivvuanialnulineluresianmduas
Tauddsnmanudioe Tnednalnlunsuddsanisliunsuimugdmdgnassliniglugunsal VR
amin finseenuuuneundintuiiiavuuanninliulinevauesusnnisuanaaeeand miulvin
edenazdrvinvesdauldldiveniudunim 3 IR luinzdugunsaluanssa VR wuvauysalbuy
wionisidanumugiunisaenauninlnulinely ansglovidves VR Afenisasinimiaiiousss
waziDalomalsigldauanunsemyus Taasdsve ileliunmiulaniadouls 360 asm

Oculus Morpheus
InSuiiuadnuanIASeV1e KickStarter InuAne Sony
2.4 dUnvaaNsansy la:nndononising

Facebook [URouiiu 2,000 &unoaansansy

Vive VR OSVR
NISWANSOUNUS:HIWUSEN HTC Nla: Valve Ineusen Razer I0uUWanAUANIASUNISoNIUUTKDS:UU
atuauuluniswaunedwaingunuulowusoss

NN 5 wannur VR 9 ngwandudn
fan : nasvneuanduleivesusn Oculus (www.oculus.com.) Sony

HTC (www.htcvive.com.) wag Razer (www.razevive.com.)

fuAngunsal VR 1elngitiunliuezdufihmensnainifvandlunini 5 Ysznouluse
U3 Occulus Fadlaqiiuiindnfasi Rift waz Gear VR marautimangves Oculus AdeuTsnn
niaunudsieanisianusssinianisiauinaalouaieiinuesidninlaidlududuniwesny
Tunsléanuazidensiogunsal Rift waw Gear VR ihfuinSesaoufiowme s7iiUsyavsnngs wiilvigiduiny
auldgunal Rift w30 Gear VR Sniailgunsaliaiusuldun Oculus Touch #ifugunsaldmiu
Tiledunaznsradunaedeulmuesite Ineiuauaudanissieg ivhanludnuasifedu Joy stick
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gUnsalietudun Auyils dmiulifiawnuiuiladoussemalunuaiiousss lulesluudmiuld
TulUsunsufisesfunisdansseides dmiuinnsgiureanissnouinmesisesiunsldnusautu
HaAnsiauat Oculus Rift agnepedadldnileUszuiana Intel i5-4590 14iaAlon3a NVDIA GTX 970 %30
AMD R9 920 fiviiaennnusn RAM dush 8 Anglust Tdesdednynaifle HOMI 1.3 Snesn USB 3.0
agelley 3 Wosw war USB 2.0 8n 1 weasn Iszjsuuuﬂgummi Windows 7 SP1 64 s Lﬂuamquaa
U3 Oculus Vszaumuditluniveansszaumuiinaots KickStarter wazannisidnde
Aan1smeyar1fe 2,000 suneaaniansy laeg Facebook

nAnsSoel VR 5198u9 Tumanfiiiu Morpheus a1n@ne Sony WansSael Vive uinain
NTDONLUUALNANTINAUTEVIINUTEN HTC uae Valve idhilugdu VR auysaiuvuiiusznouluse
gunsalauAsvzuazuanina gunsal Tracker Alvgldnuduseiousneeniduiiedrouaziionn
vhuthiinsaeaeunsiadeulmvesdle uazdimnullunsneunduiiieliiufunisuannaveansiln
nngaeamenmeilinu gunsaifiinfedudnyavilsifeaniigndn 2 yavimihiidsdnya o
prdudumisulagmsiiuvesgliau weleundudeyaludslsunsunisldaulinovauss
Feglfamannsnfuldldseuy fuilaglisiinesa wandusi VR Sndunilefido OSVR 270
Ut Razer dadugnangunsalneuiinmesuaraunsaiiaiuvannvansuiln Ingeenuuulvivendins
Ynatuayunsiaunegluguiuy Open source

fuslanaziinuazldaugunsal VR annndn AR lessnaududeunamadatioanin shls
anunsamuaNiuyulunssdaliiuasineivszadaniild gunsal VR Aiflsmgnuasileendining
figeiiuansluninil 6 Buannudnsdasi Samsung Gear VR le¥unseenuuulaeuds Oculus Tneusuan
Tnpuanansavesdudvesauliiiiassndn meluldssuuufoinsueuasesd tmiiniun 400 nsu
At ANTVR lasunisfnAulagdusenaunisanmsndUuazyszauanudiiatunisseauduamy
NLATD8 KickStarter laliuun 261,000 aoaa1sansy sanwuudumlivhausuiusesnitmiinin

VR uazgunsalludadinsideuseiuuasdondiiunsesnsuiinnesiiougunddlunisiduny

dmsurny Google waftlgfinisadandnsast VR annnseaunneléite Google CardBoard
Wgldnuanunsoaealnsfnyiainsaliuliuduesnuaudtsewazandmiumsiurunneuns ing
vidomsuansuetiudu 3 1A fléummsaideuadnlangivnuinawesuiu Ssadndsnaduuivin
msideuadnazyliinnsivasunamwesanuduwingn uazaglumienthnsvdsuulames
WaFuMEN (Magnetic flux) TignTnsvasInsdmiaunsalny wounsesd Fuwanduisuuanininy
ldsuniseenuwuuinazyntfinsnfuanuuasuwlasvemdndudmanielfdudyaauny
mmmﬁmﬁamsmaa;ﬁ%’u’%ms LLaz%L‘f]umsﬁaﬁmmmmmmmiﬁw}wmLL@UW§Lﬂ@i’fuﬁﬁm%’m
V’Twaﬁqmﬁﬁamamﬁm% VR Headset dmsuldauniu iPhone %ﬂ{]aﬁ;ﬁumﬂ Apple WaLHELREENTUnNS
mseenuuuiildanely uidilifinslasauddingn
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Samsung Gear VR ANTVR
Wruunlneusen Oculus Us:aunoudnSelunisszaunuuiuin$ovie KickStarter
TAiNu 261,000 noaansansy

Google Cardboard iPhone VR Headset
wannrur VR s1AUs:Han9n Google iPhone AnSUnsvoJAe Apple

NIWA 6 wanruA VR Aunaulanazosianluiwg

i : nwdsznavaniuleduesusev Samsung, ANTVR, Google uaz Apple

o '
o A

muinntveanealulad VR ldsunisenseduiusnlusntuilevien Giroptic téUnen
wAnuside 360cam dadundosdenmuuy VR Juusnedaniiinsandesaruanden HD $1uau
3 ndos wazlulasliy 3 @ diesuiean iU Streaming wasidessous udahamuandes
swanfuiienisiuiveslanasusnuuy 3 faetuiinlilugunsal SD Memory wiedanity
nsideudauuy Wi-Fi vatoyaiflowazamisiiusingasnatadunin 3 fasoudandos
%ﬂﬁﬂ’idﬂ‘dﬁmqﬂﬁ?%%@ﬂﬁi“ﬁ\‘ﬂuﬂzﬂLﬁ@ﬂ’)’mﬂ’umﬂLLazﬂWSﬁﬂﬁq’iﬁf\](ﬂ'N‘] TarinuananAllares
aunsal 360cam Uszneulusmendouaudainuninediuau 3 ga awnsaduiindflomednsausa
Tunsuansua 25-30 wisusedundl Sufinammeudteidudanan annsadienonanldiuniadeuse
Wi-Fi 117557 IEEE 802.11b/g/h wieuilvesdeats LAN lunsdiidesnismiuaunmninyes
nstheen fruadnifies 6.9 x 6.9 wufums tmiin 180 n3u futhiewnasgiu IPX 8 tufindeya
neludingesnig Micro SD soe3ulafis Class 10 fpaunadwg 128 Anglud Ivessis Micro USB
dmsunsdenseiiiofuddlnidnimuagidle uaziitensuszq (Charge) lrhinndes melusndeadlddu
nMsAndedUlen GPS ﬁm%"uﬁﬁamﬂasﬁ’%mﬂqﬁﬁﬂLﬁaﬁldrﬁ'ﬂﬂulw&ifaz&a (Geo-Tagging) WoNNTY
galiguian Gyroscope Way Accelerometer @UTIBKAAINBEHATUTUANUANADUBINTNUAY
”ﬁgzmaﬁﬁiaiuﬂﬁzﬁﬁ;:ﬂ%muﬁaﬂﬁmLLé”;Lﬁ&Nﬁa Tansdsdeygraunimaaelnsivaea RTSP (Real Time
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Streaming Protocol) fldsuanunsadeusiegunsalaunsaliiufundes iesvhwihidy Remote
control lélaarums Wi-Fi fudnndesdsiigunsailada (Accessory) Bnvanauiial i mhesitowi
Useavsamnsldan fusvasnlitdmiuiunnuaindduniseie gunsal Ethernet adaptor uunnes
wnw wazandaiieriunnuiadeslitumsmeuastuiinnm

NIWA 7 wannrurindou 3 OR 360 cam

fun - mmszneunnduladveauin Giroptic (www.360.tv)

damdunasudneaimlunisidanumalulad VR wnduffie nsaiidegdunsiady
nswnaeulmvesenywdiiievihmihiduduned wivdadyaaseneniunisgunsalneuiiunes
=g v 9 = o ! ' A s e \ o A
Feldswiumalulad VR msdeudimuausine siunnfduesauaznddenlailylugiuiaszain
dwsudldaunadldaunsal VR aseufisueagod1auuusy UsEm Leap Motion laashanansioue
Leap Motion Fudugunsalnsindunisindeulmuassudnvugvenisidiievesdau lidnesdu
n1sidle wuile wewseaindie lUaunseiiinisedulie edrluunuanduyadidenisldau
Inggunsalanluduneulnsaiaes (Leap Motion Controller) Gulussunisauaulagnisuanivitnig
vesiloaziinsfeussitniuinissneuimesilovitinfiuszuiana uena1ni UTEW Leap Motion
J3findnAtusi VR Developer Mount @wsudnniig ietiesuisanuasaininiaugennngg
AU VR dmsuldenseidusyuunisuansuanazSudyniadeie wisutuilagamislidnimun
I3 =Y Y Y = v v a v s v A
gadwsilantaltnfandideyalausis wazaiunsnasnawesaldn (Source Code) Lilosayan
nslganu

nawi 8 wanfirurivnawluBugosiudAnenawlunisdunssosiodnsunsidounwewainalulag VR

fun : pmsznevaniuledueauism Leap Motion (www.leapmotion.com.)
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nwi 9 wanrurindey 3 TARANUNSNITUNIWIIA=ASILULBIILU AR - IsuIsesulnsasy

P~ I < a o .
Pun : mwdsznovaniuledvesuSTm Structure (www.structure.io)

Famnnisvesmdndasiiltuszloviannalulad VR waz AR lutlagiufidednaiy
Mndesfaiug fniseenuuvauddesegludnuuzvssnndmivaildfsusvssyudiviy
U3 Structure Yhiaueudn AR wazmstuiinguiiidedn Structure sensor Tneidugunsaiiwuies
fidugpRndairfuuiiudn (Tablet) vligldauaunsaduiinamassddassadiangg wu n1sdanng

a o =3

wasdiaesluies dienmaesdageieg udueundmduuuuiuibaazsudygyiuanguiges

'
aa a

Fulaseass (Structure Sensor) Wioasadhugunin 3 i Nfldnuanansarunnynyuues udENTe

Y 9
-

damnluldusslonidug 16 Wy denmidrgssuvdudutagvidedudifisunsanilouduivsng
vizelunsdlvesnaiunniesfifinesdiwedanag nmeneain Structure Sensor axldunsuuandu
3 @R anunsagldanyuuesineg nieufunisfiueundieduazyinnissiudissozvinevesingsing
Wouansszaensiidudt wmuzdmivanvinuazinsfumnineninilulysuiuasdesie
aginsvsuasidsnaiunisantuiindeyaninszany uenandudlfnudsannsaatraninnsiin
Adunmatiousislinngdoutunmeeiitufinvieaniuiia (Streaming) snanisuesiulasiadng
vilvigunsaluiuidavihmiiidumiloueioadunuuuy AR 168nse Taondnfusildiunmsooniuy
wlaunsagaianianienmuazsesiunsldauiu iPad grdaduinminziunisidausiuiy
iPad Air 2, iPad Mini 4, iPad Pro, iPad Air, iPad Mini 2/iPad Mini 3 tay iPad 4™ Generation
agslsfinu thitannfianunsodedogunsnisumesiulasadwensmamniftethluidouiuaunseliy
vizouftuidnananesun

A2WINgIlovs:nawInAlulaginalulad VR na: AR
AuinsaviglnsAwNindaun 5 9

wwnmslduselevivesfuilnanaznagsiasemalulad VR uaz AR aefaiandunisiieuse
fuseviedeansiiany lnsanigeswdiunsetielnsAniiindiown Ml wsiznsimuigynsel
duanawalidnasilugunsalisaen (Headset) Feanudswevosfldaulunsdives VR uaz AR
= B @ o o s 4y < & 1%
wIeunseninsldaunsaldeansusenvamniali viseuwiuidn wldlunsiauenmgeau (Pop up)
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mewalulad AR Wy msiduny Mahnsluaundy vsevisassndum lnensuananindouriy
nMakeUndrduuumihaean il euiiudameanil Sufivunfnfimiiouiu Afenenewliiuilan
LifdnilunsgingdesdinannwvisefnmigUnsaliasuiiufigszineseny

Tagtulinanuaunsavesmnsgaavnssulunisesnuuugunsaluszanana wiaensianing
LAZYUINBIUUALADS anansaviliuyudnamguasaifisluunnidn uwifinddlunisianuganng
Auvdeusifissosveamsdsinudeya liiesdudeyainueugesineg sousuywd dedulng
fnangunsalasnsaliiu uazlunsdlves VR uay AR Aazifindeyanniwuiesnsnaeunsindeulm
anmwinden INFensFunmuUUaniuils fianenenrumendedile lnsiannzesbdunsdlues
ndostenenuuy VR360 iumaaietnelnsdwiiadeuiludnifiu waruszmnanasinumanietng
AAIFABNTIRY warardounduINTUR&LS (Interactive) AuglFnu VR way AR tuq 3n Tnsianns
Tudowosoundinduussinninuriueietns msdiassaniunsaisziam VR Simulation suldun
nss1aesnistuide matuiedesdu nsufoRnimignsisvesiisauagyms Belundndu
nMsmevieRdRLUY VR360 viFeusinszisnsaueundinduiuruameunsiuuiaiiouas (VR Cinema)
wanidufesnsisnsnuElunmsasasinuaietielnsdnindoud waziamiaedisunng
(Low latency) #sagvilvinisnovaussisvesuyudnoszuudssananadidiulngoguuaiodis
AANIRABLTIIAY wazn1smaunduNeseYIeRaRnauIRuNduysdduluialowssmnusenis
Bamaivlavosmsdszgndldoumelulad VR uar AR finntu fazBuinarudesnisussansnm
Mnedetnelnsdniiadeuiinnd i

ORIGINAL SOURCE (CLOUD)

ol

plication (CSP) Application (OTT)

LOCAL SOURCE

Base station/
network edge

Application point ore network Internet

&

Telco Edge: 1to 2 ms

Telco Cloud: 20 to 50 ms

Public Cloud: 50 to 100 ms

nawi 10 1vartovngunsnivaneniallgudousineg veuinSovie 5 3 InSovneduinasiin

i1 : wenansises Augmented and Virtual Reality: the First Wave of 5G Killer Apps (ABI Research)
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wnsgruaietneTnsdniiadend 5 8 eléunsimuniulasniaesu 3GPP (Third
Generation Partnership Project) s¥ylsfiaanmias (Latency) vesdoyafifinssudsszninagunsal
VR, AR vieaunsalay asdoaniazidunin “gUnsaltarenie” fuaniiigiu 5 3 deveglugalifv
1-2 fadiunit luvaigiie3etne 4 3 anansaduusziunamisldidfiedutag 10 Sad3und fe 1w
sdoinnuiuluawilinisihnuveseunaiadu VR uay AR visdssanlianunsoatisanin
weilouasald Jagtiu 36PP Mdseglusyminsagudormuamanaialiauysal dddunmsiuves
anminndeuaietns madeuseuazlvaruvesdeyadsieidesiludumdoieinsdmindoud
Tudhuzuans (Core network) Bsimuaamineszitsgunsaianematuguaelilugag 20-50

a a

ad Bevts 2 dwdflviusnineterignsdwindeudl 5 3 awnsavhnmsusuuianamiodi
uadlsinnnsesnuuuisetneliiiussansamduanddunini 10 ogslsfinnu Lamsewing
Unsalanemafuussnidiinefniegunsainandaouiinfeiiliuinsueunaindu VR waz AR
feeguuiaiodisdumesidniiiniadoudesguoniatodislnsdniiadoud 5 3du avegwie
AwansalunsmuRNTeslrinsieietensfwildeud 5 3 oghalsfnnu nsiiminesnu 3GPP
fvuanamidlimigaviifgilueianuinavessietis 5 3 fagilinaminlae
ngunsalvanemsludigunsali@sninesuazaandaeuinfsuuniotnedunesidaiiailiiugag
50-100 fadiunit dawanslunwil 10 Fefamedivhasfomeneniseonuuuueundiatusuy VR
uay AR fidesnsanssnurgilunisvhauaiiousse demadananilesivhlfineluladiniorie
Insdwsiiadoudl 5 3 wanzdmdumamevausanisldanulunguues VR uay AR saufanisldon
duq Adfuanalivesnsldneuszninsgunsaiuaensiedu viegunsaluaemaiuidsines
vusetnedumesidn Tuvaziidiansasesiumsiemstoyasesnsanuiiafigannnia 100
wnnzlnsieiundt fauandlunwd 11

)}

Qe

o0

ims Autonomous g Augmented reality
driving - @ Tactile internet
g :
Real-time | 5G USRIty
| gaming
10ms | @ Disaster alert L] ® Multi-person video call

Automotive

Device remote

Latency (High to Low)

e-call trolli .Bidirectional remote controlling
100ms L corl.ra ing @ First responder connectivity
Personal cloud
Menitoring /_Video streaming
1000ms @ sensor networks (X} ® Wireless cloud-based office
<1Mpbs 1Mpbs 10Mpbs 100Mpbs  >1Gpbs
Bandwidth
® Fixed ® Nomadic* ® Mobile

WA 11 siktiinainatavevinalulagingevalnsAwriindeun 5 3
IJOWISIUIS:HINIDAMUDTIE:dnsuSolunsEoanss:nanaunsnilananwnuanitignu

fiun : lonansises Enabling Mobile Augmented and Virtual Reality with 5G Networks (AT&T Foundry)



WBNINLFTWBLIAMUILET dnTAaTilunsdeansdeyavesnisldnuuaundindu VR
ua AR Wup3evelnsimiladoun 5 3 Aldudsddysenisadernuauasainunisasisussennie
wailouate Wesnsssunivesmsldnuweundiatunuy VR uag AR fivainvangguiuy

mnRasandalsziavnueseUnaltuiasnansenunen1sliuin1sa3eeinsdni 5 3
& & a 1Y) . Ay v o 1 v v o <
Agouazilunaundiadulseian VR Broadcasting Ndaenisldeusudstayanigdnsniigunn
Tngdmiuiniesdsazidunisldaunuuaianilufimnindu (Uplink) Tneiinanudesnisidaunsiiin
wingnaniigiunegluiunvesnisdsdya sty Tuvagnnisfusuangunsalauisaly
edonsldauiuudiniluiianisias (Downlink) wagaamlilidngSusuasnszatvegniy
= 19 A $ o Y o ' oA I3 = A& =
anfignulag U Bnvedadumsdadyauuassustedsiallonlussesnaiuiug Jdodunsd
=~ a o = v o < = = A
400 (Extreme case) YBIWdUNGLATU VR Uag AR TAanTadnsstlunisdeansigannaineseie
nsfnvitdoud usnantulunsdiveseUnandu VR wuuduy dasiagliladnisiuuedemeiiio
windnsiaaun musIn MLazdygIandesazaududeureInTasIsuTsEINIe Wy n1sneusy
M9LAABULMUBITINIBLUU 6 WNU (6 Degree of freedom) LUBMINNTANENOANTOTABIUTIHINA
w@ilounwuy 360 8971 (360 Degree spherical content) 2@ TanualiAdinsdananonNABINg
o I3 = = ' I3 o = v ¢ A = = 1 a A
gnsuslumsdeasiigunseningunsaivaeneivandguinsdnindoun 5 3 egrmandes

Laila

2 Mbps 5 to 25 Mbps 50 to 200 Mbps

Video conferencing Two-way telepresence Mext-gen 360° video (8K, 90+
FPS, HDR, stereoscopic)

Bandwidth

1 Mbps 2 to 20 Mbps 10 to 50 Mbps 200 to 5000 Mbps
Image and workflow 3D model and data Current-gen 360° 6 DoF video
downloading visualization video (4K) or free-viewpoint

nawi 12 dnsinouiSoveuindovnelnsAwriindoun 5 3

fiun : lnansi3es VR and AR Pushing Connectivity Limits (Qualcomm Technologies, Inc.)
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insetnelnsdwiiiadeud 5 3 Faldsunsoonuuuanlisessusnsnsilunisdeasiigenne
Snsanuslunisieansiivarnransassesdunisidnuneundinduiiuansisiuly dauansunm
7i 12 Tnewaluladeenenanuuu VR (VR Broadcasting) %3en13531aesanun1saluuy VR (VR
Simulation) fikansussenieaiiouluy 360 a3 seruazdeavaslusziv 4K azfainis
Snssmasnisdearslugag 10-50 wnedadeiundl wavmniiuauazdeauasiaiiousds T
A TUNTANYUATUNTANUUU 360 B9A AREANAZLBEA 8K BRTUSIVBINITAILAINLINATN
90 wisusiodund Tdwaluladuuu HDR (High Dynamic Range) 9189 AgMain156ns1AI1%L57
Iumi?%amiﬁqq%mﬂmm 50-200 wnedasedund wazddluninty mndasnisnisadisussennie
wafleuatauuuduiudenemaluladiflonuu 6 unu Adesldsnsnirlunisdearsunislutig
200 - 5,000 LUNEUNFBIUN %Q{jﬂﬁ;ﬁuﬁtﬂ%a*‘lj’lﬂ 4 3 T ¥gaNU TR D UAUBINITAS19UTTUNNA

wadlaunuy VR tofiesluduwsnwingu

195 Mbps
3.8x
79 Mbps
52 Mbps 2.9x
27 Mbps
4x4 MIMO 5G NR 4x4 MIMO 5G NR
Massive MIMO Massive MIMO

nawd 13 inAlulaginissududryryanuiuu 5 3 NR Massive MIMO $0giiuUs:ansniwenudnsinoiui§o
Tunsdoansvoyauinnainovie 4 3 Tugou 2.9 fiv 3.8 1M1

fiun : 1onansi3e3 VR and AR pushing connectivity limits (Qualcomm Technologies, Inc.)

tﬂl 4 L L < tﬂl v d‘ 1 t&’ 4 ! ¥ ¥ o
LW@Iﬂaﬁuﬁﬂi@\ﬁUami’lLi?iﬂﬂ’]iﬁ@ﬁ?i‘ll’emua%’gﬂuﬂﬂLﬂiu‘ﬂﬂ WU 3GPP laadafviun

a °

9 = | A a i ¢ 9 = a =
manaadmiunisdeansiiuaduingseninsgunsalvangmeivanii lnsidsumalulad
N33V ILUU 4xd MIMO (Multiple Input Multiple Output) Aalupseteinsinindoud 4 3
w1y 5 3 NR (New Radio) Massive MIMO smqumﬂsvammwmuamwLsﬂumiiuawama
wazvenefiuinsouaquuesdyanaingliiduniunelulad 4 3 sl 13 Wisufisuuseavsnm
Y o < 2 > ] =~ A o ¢ A S o Ax9gvo o
AugnsusItunsFeasteayasenianniignuveanieotnglnsdwiindioun 4 3 uag 5 3 Faldindeda

o v oy @ =~ 5 i ¢ o )~ & A LA
whiy suswiedunsdlvesnisidnusenitgunsalyaeniiuaniiigiu angluiuilag vesiudn
ATEUARUNINING Iziudndnsuiigeanvesnisdoanseiuannigi 5 3 Gaulu 195 wnelnsodund

Tuvaueiaontigiu 4 3 iusnsdeansimednsniigeaeiies 52 wnearodund Fadediudssansam
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gannds 3.8 wih sUiuvndunisivdsdyaaangunsaivaenidunsdiegrananiiign
1ng viselumamedinisenitegiveuisa (Cell edge) Fanilgmu 5 3 Afsausnsesiunisieans
fednssiasgalane 79 wnelnsedundl gandianiiignu 4 3 fs 2.9 i

unasJ

weluladinsetelnsdiidond 5 3 Tawddyedranndemsadseuauasliiulegiu
VR uag AR uenantiudaeysraunisallunislifuinisaienenaniuy VR WU 360 841 A1uaziSen
4K wpaUTEM Fien3 11Ty $1dn Anuidedddsnamnuiiilunisdeasszrinsndestiufinnmuuy
VR360 fuanniigiulnsdwsiedeudl 4 3 s 50 wnedasoTuiiisiondes witermusmameiiaves
insetnelnsdwiiiadeud 5 3 Aldsunsivualaeniisny 36PP avasnsaliuinisdeasteya
ednsslaeiadelin 195 wnzdn Fsenmazlilifivmeosiowoundiadu VR uuy 6 DoF wifituin
Wiganeudrdmiunsldaulvgiunazioundiadu VR uaz AR uwuudug eestiesfvinliiingiamn
anunsadilegiuiigldnuansannmiluluiidneg 1ilasdase wuflaeisfamsldouluiuii
Fyanadbila videdeadeudeiiniueietslouttuas fidueglutlagtu viliAausngasal
msldsldaniilag Al (Full mobilize %38 Fully roaming) adumsumindedidnitrgnisasng
wuudiaewneg vulanadiousseldedinfuguuy wazanduladeiliiAnnsvenedvedlegdu
warsugldnumeluladaruiusinaliousazanuduatuauifiutuegimnis
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UNANED

Ummmﬁﬁ’?mqﬂﬁzmﬁlﬁaﬁﬂmlﬁmﬁuﬂmmLLawamwumnﬁdnaN (Fake news)
anuvnmelumsuidgmlusuan saudanulauismsinnsvesssmeanieg Banwidunsidoonans
(Documentary research) Tngi3eui3BsanMINUMLIsIUNTTIAY T TAS 1o iulym
LAYANTINTMNEUBIUNIAWINUTTAUNTAIIOIUTEWARS) ANNSANINUI Memaluladidvauay
walulafasaunaiiliinadulanladeawnsnsraeesumnduand dssrmldnhamdu
AniuleddUasuiineliAntamannune Ussenau antumsniadios wasdsnugnuanduuniu
Tnefusrasdiefeeiasionisudosiman SpuialuusUssmadaiisnsdanisiutami Tdun
msgennguaneleuevemuALIEaITa MaffuguadiiuinamelulaBunanmodi msiy
guaiueednImgranssu wazkwImmsiidusumanerie Wiy neasunanfe Tunanedseme
sudssmalnefdldlditannuausamaiunaliladdu wamensiidusuvemmediee
Wunmsimngay nalnanusuiessuinniady nagaamngsy madszvvu Vlzﬂu'g‘ULLUUﬁ
Wunemsuazliidunams mesgiesdinisinssuutoyaiifuastifiesing waeteflidonguunedil
agualAAnUsEAVEN M MAgpavnsuiinsMiuguwaiues MaUssrsuiin iy unTewnEs
AlFsunnoumeLng
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Abstract

This article aims to study the problems and effects of fake news, challenges to deal
with problems in the future, including policy action of the countries. The study was a
documentary research that conducted literature review and content analysis of the issues
and challenges of the news from other countries’ experience. Due to the development of
digital technologies, access to fake news has become easier and wider. It is evident that there
are unprecedentedly a vast number of fake news websites and online news reporters that
make more confusion and disorder of fact and truth in digital society. At present, individuals,
institutions and society have been increasingly manipulated by malicious actors be means
of fake news. Governments have increasingly acknowledged those problems and adopted
initiatives to fighting fake news phenomena such as censorship law, online intermediary
or platform provider liability, self-regulation of technology industry and multi-stakeholder
approaches. In case of developing countries, including Thailand, multi-stakeholder approach
is considered as the best initiative to handle with fake news problems due to not being full
authority to regulate technology platform firms directly. Cooperation between government,
Industrial sector and users are need in both formally and informally. For instance, government
must provide information systems that provide access to information that is easily accessible
as well as enforce the existing laws more effectively. The news and technology industries
have to create a strong self-regulation mechanism. End users should have media literacy.

Keywords : Fake news, Fake news problems, Fake news management

1. powdAryvoudnynn

ngAnssuvesflidumesidnudsulutuinandnandedsuniodoseulatnniy lesn
TudsugalmifisFunazutsiumnemunnd tnludvamusaneulandlifluzesaude azan
mnuiF uazduyuilunsitnie afs uazuvsturnienguaudiuiuann fededdanann sivld
nsidafutmanledealsfumnuieunniu wariidndunntunntieman s suluuses u Sedey
Indvinequ (2560) na1nd1 woRinssuvesuyweisinunli “doludeisudosgiuda” (Confimation
bias) Vil ilenaligniedudeifasiusgnlarusuldsuanudomnntumuluge nisininvde
writeyafimusuimug fumnanniadtumaineu wilifinsadndlusiude vilviiniasiuls
uwnsnszeaulindeiuilifurness Addurenmsanamatliinfuduiensdrmuesd
yhllishundstnuiaiaiunnndle Sadomadilffaundumasiaunniineewaiisasse
Fmiieureu M3 W’ Wieawmmatuan hiterasimuavieaiiviunediu eliin
nsunsnszaevestEsliuasn e uunn enimaludememelilavaniiunntunalusae
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agalsfimu Lazer et al. (2018) szyindamvesinmanldlddidauaynndidening widsuds
mM3dsuImnliannn nslasanyulenanisidies uagsUuuulsvandudmseusnsnvnlvidilatin

Tuefnyandnlngdnnuanluiionmiuguamm willensnisdeavasundatiy 917879
a o < ' a A ' a 1Y) 9 a a
Suvaudurnnsidiewdeinaslssme UssmelnedUymenudawdmansidieanuiuvansd
Asasnemaiielddnededl1ensednuinTuLILIY LaYNISRSIFERULNAINNIYB9Y1N AN
Weannanwaznisdsnidunisfnasnyiudidsenulatnguwnunisdsdeiiielueudaiuled
fuady Baviliialunsnszatededy uiludaussmalagianizluansgaiuini nsdlveanislyd
' A 9] = a & a aad o A = o = &
Yarafianiamanianisdios nsidenaeusysunSudiley 2016 Arun Fedeyuzlunisidond
asstluvedlaifad niud dedatvayunsudgniansaliadsinasduu vielafesedodsdaans
AU Nuteneiuledi i inifiesldfiveidewnntn uazgniluuyisafiensyanelunguiiiou
ABLREIIUBEN NS TANBLAETIAEY Megsniaddidue §aa3 adusiu Tinsaduayugienisine
Tuaudislatdad niud lesuiengesainnsgdunsuiinngalsy iedngeaiuiiomauniinseasn
Tidennsud vilimsudlasuderuzwuumiloanuainvuy dnalisguIareauseinasig wazns
guavnIIuTNeItasseaunInitasdnnsiulagmeniaiiiedisls @ases Insvinagms, 2560).

dleguslaattuluiandandedsnu (Social media) dwmalviinuuududaldzumiuiouanas
Tuefnmntlsdefiuifianuduiionn@n mselinsnsnaeuunadeyateudeou wavnadnvdudeu
gnsou unssuiunsiuussaninisn Ganssuaumamailifianumneweedmiunszuuns
vhdmeoulaflutiogiu mszdneeulaifesnismeunidoyasenluliiiafian fdudnooulay
JeinaiBnsiiteatisnuunnsislunsiaueteya vieldudasanmesnszuiumsihedaty
Tuefin FaFuiinszuaienfediiinanseasuanugniesesteyaildiuinneuazuninszaedoya
#oly nsgmniinisdssiodeyaiialnedvhlsifansalenathlugdunmelaglsisin osnnalnaunans
LUURRIvEeUsTAIE NS TiR e mTh iuarSuRnveulunsmeunsiiiomn (Editorial responsibility)
yameluanszuvdessulatuazdedan (Lazer, et al, 2018)

HymiiAnaindnasdwmalidagtulszaeu andumanisidies uazdsaugnuaniuiiia
maé?jguﬁam unauatuiesiaueiony Yy WazAmUTINIY BUINNNITIANITNITUNINTZAY
Fmaneinalsema Tuddoaveuuglunsuityminaiuusanalng dedastuanundeme
ﬁaﬁaLﬁmﬁuﬁuLﬂiﬂgﬁmmzé’mmamszmm Ing35Anwdun1s3deiBaenans (Documentary research)
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2. Ggunazus:iNnnveuv19aol (Fake news)

2.1 V10aovnoo:ls

Jagtudalififlomanununeveainiais (Fake news) Feweansuidunsmlusiuiu wasd
nshiflenuanamaneld deil

naumnsueenynesa (Oxford dictionaries) Titeuein fake” nungds Uaou/vaonai
(Spurious) Wisy/Uasuuias (Counterfeit) winLauLUU/Man (Sham)

Wikipedia (2018) Wilenudnin 91vans vanefsUsuinnuesdedindes (Yellow journalism)
viserodudeussianiitauaizessniniunylsifiderionss lildrunsduailuBsmnedisgndes
wild33nawgnliwienuarerafinnslddfiluauiueie wienislavanuude (Propasanda)
fiusznaussnisaslaliteyaiiiomainvidedoyanasnaadieliunsnszanerunsdedsiisniuas
doingnaznedosuarinavimi uviededinn deyavasuvionaonadiulngazuninszanesu
dodsen unzvosafuinumadenszuandn il dnamadurinideuesinuilasiiaaumaon
videliidlafaioasrsaandemeunnasdng miesau vioyaranazuioiolilafunausslon
ysnsduienemadios uagsihldnmemadrndedoyaiiaietulunisnssduesuaivieiann
ya3aiteiingenieu nszdulitinsudse wasfisgldannsnanvesieiu

ALENF313n19815U (European Commission) Trifisnurnians mnefdoyayaniivindusn
Tneilanunazdndounarlaufiyana nduau wiessdng warunnsatmamusanuTiansdou
P139au mslawanviudonamadles uazguuuulswandvalidlainanvirusfvesiiuans
sudsmsnenuilugiuuuidesduasiinislatoyain Inewnulaufmsloves dedowegauay
Immaduinilgnaiidulunissenusm imniding dhnsdles sudeuisniranumanesu

(European Commission, 2017)

stmmﬂuﬁuwuaﬂmnﬁmaw%’gaL@ﬁmﬁmsv@u8ﬂmaﬁﬂiwasmLLwﬁwawaiuSdaaﬂWiLﬁaﬂf?\ga
US¥51U1BUR A.A. 2016 WssAlLuATALAYSWUARURINaIMEBsTuLas fulazna I deuary
flaifunans Whinedrmssandendraifietuinlae furnmduiiumesmadeuazmanides
Lﬁaﬂé?aﬂmaLﬂmhﬂﬂ‘vrﬂLLaﬂd%’wsﬁqLﬂudaumﬁwm’muﬁﬁwwﬂmﬁaqLLaxamﬁau%LLwéﬂi:ma
TWeghemnFumazamunulsen ieanniinslddeludifuniosdiolunisunsnseane (Friedman, 2018)



Togasy dziiuldaindinislianumneunnainaiy uilidnwauzsmuindssnis Jaaunsaagd
143 “977890 " mneaudstnitidomsududia nasnans wietmadaaunisel sadmsdeutn
ﬁiﬁ%’umﬁaﬁuayuaeha%ﬁ’w%al,l,auu,m %aﬁuaua‘luﬁaﬁmuLLazLLwaWWai‘uaaulaﬁ?iuﬂ (Lazer,
et al, 2018)

2.2 Us:innvavv1oaoy

nMIudslsslamvesimanivaesuwuuiagldluingussasivsousuniiunaneiaiu luunaiuil

vouauonsuussziavvesmasieltuszlorilunsinsginazdnnisdyniinais Wesin

ANYULVRIUNIAIAATUTENNAISHULEUIEYE8ITNITHINITIANISLANANGAY LU

LSE Media Policy Project 1ng Tambini (2017) kusUsetan917824 ail

1.

@

Wenfa$19?u (Fabricated content) Wulilamv sy

\emiin159mn1s (Manipulated content) Wudloweinfidmstadeuandeiniaaiwie
unsastuandusns wu wiekiniidesnmsaiademnsedueisualiieSenios
ANUEUlRNEB LR eI send1 “wIamiasenuun” (Click bait) 18

LHemueusns (Imposter content) 1unsuaUSauAaIINUNII WY AslEviense
LUTUATRIDIANSNIU TR oS ollteidys

& . . I 1% ~ v =~ a °
e maena (Misleading content) iumslddeyaiitenasnandlvinande 019 maduaue
AAniulugUresdeLngis

ysunvasulunisaules (False context of connection) L'fJuLﬁamﬁQﬂé}’aamwﬁmﬁaﬁﬁ
219 NMswasnanluunenulileagvieuilanivear1iasa

nsidunduavdeideu (Satire and parody) WunisunausludnuaeAdduludneas
mflowdudeinrswadurna eglsionu dndssaniidnazgniodndurias
Uszunnnils Feenalidldvaengeuagnila uddeamsidenduazdaideunnnnii

wifithawlefe Tuseen The Legal Framework to Address “Fake News ™ Possible Policy

Actions at the EU Level (2018) mammxmsmﬁmaqbﬂ %39 European Commission (2018a)

ieszylgmuesnauninvesinuasmuuimsdansyalugadunesiis ldduwundsznnves
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1. flemnileglunseusiifa (Content bubbles) intuiileyaaaiiufauiusiuuvasifie
uinalnwesdaneiiy (Algorithm) viwthitteuslsferudunuysmeienmdila
fiffgumeunioals duiliAndsfisonierfilanginssuniodevienondludsiinuies
{oagud (Confirmation bias) wagsamienislidanediudmiuesesdedumdoyauu
Buweiiin (Search engine) #idsnsfumilusfinuaziomiiiinadendiuarandszney
yhlildnduesdeyatniauareuuauainiansuuvdsioyanirude

2. Ymanndnswmewnsegrslifdlalimionasiensalane (Misinformation) Wun1s
wanwsetauenuAnTiu uieaRanans el Fenunsaiuvsonseauliuinas
LNSNTTIBBATUIDDBUINTU

3. dmmsiiinsimeunsegisadla Disinformation) Wunsdlfisimslidumesidaviodedsny
uwnanwosusieTinunlunsinnsteyaiiodalouvioadadvinananruAniiuues
Henll winsaifidymunniiaaisguiavesussmamag nerenmunmalunsinng
AonsAiliunsueunuazuimsianistnanegrandussuunasinagniioniug
Mensifles Wielleawndlad (Disinformation operation) saulunsdlvesnisuassdn
yhanegudstunamsdedutansdenddlusiassme feenanaedusodomusiuadls
WNTUNISUNSNUIVBITTUIARINUTZNA

3. Jrynnna:Aoauningninaainiioaadiulanganana

Pmmaduinunisvesdieu fegaiitoyadsuummamaisiidufosiamstutoyamandy
Bouiiazltinaluladlmig msondeaferiuimaiddulantiagtu Aeingaasnsiszninesdnsaouas
an1iudug yudsinnsdleaarassavuluvansyszina uaznsiasuinugaasis 9ingaanITTy
i 20 Viiaﬂgﬂ%maﬂﬁwﬁamzm&JL%&NLLazﬁaéﬂﬁuﬁ Lsfj'ngmisum&Jé’waﬁaﬁﬁﬁamﬁauﬁLLas?iaéTmu
waw]m‘mﬁwﬁayum?ﬁlamamul,t,uuﬁgaLaﬂugmzmsm%maﬁﬁwﬁﬂﬁLﬂuﬁgqﬁdwiaLLasQLﬁinza
(Gate keeper) ﬁﬁmmswaaummgﬂé’fawamﬁamLLasLméqﬁmmaﬂﬂnﬁy’ﬂﬁmﬁ&JuLLUmlU Usgnaufiu
Q’%“UﬁﬁﬁéhLﬁaﬂuwﬂﬁuu@iﬁé’aﬁ%’aﬁﬁﬂ idlesnueniliuinmsmaluladunanlesusauniading
g1u9a19gUluUNSUTINAY 1IN sYR U TE VI UR I USEUUNSAUMIINALAS e dsaneaulall way
TUsunsuaumndedennu Tuanmiuil ?ﬁaLfJumid1aﬁazmﬁm%;ﬂawmﬂwmaﬁwmx Fagauda
%’ayjamd (Lazer, et al., 2018)

Poyannaudunuivinistuiite “Ingd Fake news luiliamgsnede” Jui 25 nuAuUS
2561 IALNUANEIRAANSLALANEINTANSFANSHALEDAITUIATU UNINYNFUSITTUAENS WazaUIAL
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niinvilsdefiuiuissznalne ladnsmedslgmdumesiladuie Snanedszns fdefuas

1
Joideludes dsil (@uautniadineuazinsvimilve, 2561)

1. anudulisuin (Anynomity) viliauialundnaludenidaieslindyaneudfnu

Joidemenisiidessulinveusanisnsyin dennmeautluilsuiy auiduaumeveu

gnnavivlasaninderundasuanteanuinuniuszuveaulal yilrlidafndudinu
lngiduizosilomuinnin

2. Iimsmuauamnn (Lack of quality control) lidldsnun1snsesvisensiadeuimiloudiingnd
wuuAuAu Jsdmuihddeyaimiinfdeddalunisudledeya Inszuiunisesinasuld
nouweuns wszlasnlaaansauiifudymuasnsesnlunanieniu

3. fifiandoyauvimia (High potential audience) wdsaulaunn Wudawnlunsdivi
Anupiensauliiuay

4. wasuyuaugalas azaureveu) lunsdilinduansmnuiiuludnusssun usidle
weghudedsruiindmaludanidnuiluonalisensu

5. AAIALESLNAMUANSUTAINTANY UIpVBILAdEeadENoY (Echo chamber) Ni@1u15a
Puausldnadaingse anule U7de oad

uenanil usegdla wu maveenaay viemswudeludsiauesnlsituduate nadifues
natemdelnglifnumeasdenilfAnauduauiune maudloduniieSududduns
Aornvesunantlesudesiidnsuinvou msliudumnuluuwanlesy eanlendlunisain
P29 Imandugunndudeinuldvesiian Tnsanzueundindulat vesadsiiauldidedoya
wanthnnnindense Ssdmansenudeduassuauduediann teiausfonalnastasantgmil
fownAnmsaiiszuuiiioduiefunisivativesdeya semsudsussinteya uonidudeyadou
mnofateyaidosiumouns uasteyaiudaduteyaiilisniudoansunsisaiu Inadanisls
foyatouillunnnsznememadlulunnunasedy vazieaiufasdomnmedasasteyaiou
Aduaulvialy

mauninsEaIevesimay atuiiesnszuuiinavesnsdeasideuludiofny uay
Tusunsuven (Bot) videlusunsudmludfifleifudeyaveniu vesedsiionluldduadalunsiian
NAgNSABNTHELNTIANE VALY H LA TNty ietieviilinisuningzane
Immsdoyaing ulvogremndy silvinaldfumnuiensnn uazairsanundedelsiun
Pmmannty Tnetadeiiduliymitiimedenisiiugua fdwielud (Tambini, 2017; Doerr,
Fouz & Friedrich, 2012; European Commission, 2017; Lazer, et al., 2018)
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1. Uadednugsia deeglanszalavan Jymveinisssuinvesynaisdiunianain
AsuUetuSasnatkazauduntey vinlwnssuiunisvingrndulusuuaiuaisnas
Asnseierlinanadulszihusa

2. MIVINUNENTeTularn1sAIUANTANISIUIIAINaEN1IANATEIRUSINARINY IR
3. MSVIALHUVISANANS TEA U AL MUIBUNANRTYIVT M IUALKUE NS AR STEAUIR

4. N15IASTUULASIAS1999ANS &Twmwufamwwé’ﬂﬁv‘fmﬁﬂﬁLﬂu@uéﬂmﬂumﬁﬂﬁzmumu
TwS09n5HHeLNSIIa9

5. yhsnusgwaziensurinanuianudnlanignaesaieItunsuimsianisuaznsuile
furan lnsaniznisduaseauilaaliliduvdevesinai eldlienudfyuay
AsEninIfaHANTENUNNURATY

6. MIILNUMATT NP UazanTININITEIINYAIINIUALELTEIVIYATUNIIATIRABY
117933919834 warlifiununsimuupansuazdiesmgidaauuadussuy

7. vihgnunesguasensudiiessuunstdeiuiavneuauaiiusydnsan
8. MsvIaLAIasllaniamneliaNdndulun1RAMILRTIEBULENLEZUIIDI U198

9. MIVIANALNNITUTEAUUTENINNUIBNUNTAEITBINITENT1NUIBUNIAST
Mefiued MieseninunATawaionTularUsENYU TIviNsUsEanunelunrgaang sy
PHRIVIGE

10. MIVIALHUNSATUAYUIATALESIINAASToE T n1sduaSunTIdauaz LN
NSWALIYAINT MIWUAUNALLLAE LagTzuuNITRRMLLAYATINEDU

11, @UnU1NinseUINNTUTIUNBNSUILUUALAL iU nilsdeiiun ng Insviey dounead
gnunufiaedeseulatdmaliUiinamagnineunsilegasindimeiduiu

4. IUONWNISTANISNISIWSNS=218V10adIVOIAWUSEINA

4.1 N1SOONNNNUIYIWOIBUIBOSHSOAIUAUILIDNINI0aY
Sguavhlanlddidumsvanvaneussnsliinmsseduiedanisiuimaisiiunsssuinlasioms

Panvudumesidanazdodiay FaUianiunsnalgeraunnuateannavseliyamng il
lunisunsnszatednadrsananaiu wafdudgwunniigaurasdunisldimaradueiede
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lunsudina sl ingUszasAvasnailiiinlaiia (Disinformation) lasianiznisldyaiaiie
UournangANuiuAew i wavasennsnisninguanenldlulagdu (Lazer, et al, 2018;

European Commission, 2018a) Lu

a =y 5% 1 Y =t I
ngvaneniulszamvsenislaeazanunsomuaudnailatusedunds widuldym
dudveslaanyana

nguuneigliunisifenas lagnisdnausdeyarnaisitadeulaeadasatuayu
Man13Liled

NOUUIBIYINTONYNUIETIFI8NITNTENIAIURALAEITUABUT AR NY 28158
msatuayunsilessesiliuaddensiiausyniaie Inefiansanannseuiunisainewn

ngrangUsgneufansnsznadssasianisnsviminmiuguaiienvesuseneuianis

a =

Ingnszanadsuarinsirindudonszuandn Wigaedndanisunsnszatayndluninale

waitllasnnnguanediiegludagduenaliawnsanevauasiedymasinisunsnszateves

Imalaedlivssdnsnin dwiuuaUsenalaeannguangludnuaeiuaunadnennengiv

UAPaTTUALLNSNTEIBYTIRN LU
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TuiauTud Irungrunslanzadnuyanaiadaideimounsynaidosss syl
Faust 100,000 Wiy Fa 5,000,000 wWie wazeragnadnusgn 1 fa 5 U wievisian
wazyU3u uananil figndnduifiauiindananiasiemanuanilunsdissiumia
Mansiilasniy

Tunaide Sganishungrangmuualnudnanasgn 6 U uazuiu 500,000 34a (513 4 auum)
sofounIT Mz uenAukauaidy Tuerinend Ssmavionaidos
waidldsunansgnuaind i lnenguanednaniinanseunguiiadiing defdva
uazdodany

ludaalds AnznsTuNSNIsAaNuNUTIYgTialanseAuseuuigalulse iimansia
8 Tu 1¥e 29 fuax Lieitansaniesnnguinedesiumsneunsyialmsesulal
Tngiaaun urdelilaunagundaau

TuBuie N3ENT199713a75 Aansnsenedssuwasingviau Useniauleuiednageenng g
AIUANYIAIGIENSHINAUT BN N VRITNYIINNEUNIUIIAIUUUTIATIINTEAS
lngdgniinaeulueyginszgninudnddneaussuia Wewaasnn viesduuun v3e
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<

WBIudue 1eeiguna uisgunaignlanfegminitzgnsgualéidunsesdieniunu

Y
£ =%

@inmdenaunisidenaslunsinin nsensied Jedevzasuruiloanluiiemananis
nsidles

5. Uszwlve widdlifingmnelnisedunaddaeenizianzas uifll “wsesvdgygiiee
MINTLYIAIMAMALITUABUAAADS " HIMeWnsI IRl inyinanasanis 7 U

4.2 nuonwninuanagirusnasinalulagiwanwosu

vangUssmalduuulouglumsiiuguanismmeluladvierliuinsdedsn Tnsnsimua
Tgliuinsdedsnnsosiufingeulunsmunumauninsznetman liaudumsdudemildu
ImanseenaIndedeny malddndunmsmuieulvvesngrneazgnuivinnutuimmaniesis
gnanmndidiusauvselidudiiulunisunsnsyaternasisnanme fegrnguuenisUsduld
1A59978 (Network Enforcement Act) wasUssimrgasuil lanmualnuwdiugadis 50 dumienyels
ﬁuu’%@’wﬁ@é’aﬂmﬁﬂﬁLaﬁ‘vﬁahjaauﬁwLﬁamwﬁﬁmﬂgwmaasm%maauaaﬂlﬂmsﬂu 24 s vdaan
#5um3oason uenand nmnedsimualiuidndedsauiininfidedadudeomiifanguuneun
Sumoiidnnelu 7 3u minlisidunsazdosgnuiu Tuvaziivssimaanigenin Sganiléiatsan
srengranelaanlaivaenads (Honest ads act) ifwusliuisndumesidadiviiideadaume
swazidonvedlavamnsdlosiisdunsiudemaunaniesuvesauies wioumnasmstesty
nsildusanuaznisatuayun1ansiuYess AT inguszasd g munsnueeni e aves
anfgousnlusuvesnslavansoulay vssmuisnmealuladfandnmeisudadusnnguanei
IW&JLa‘uaLme\‘imsﬁﬁugLLamuLaﬂuqmmMﬂﬁu (European Commission, 2018a)

Aanungenluniseanngrineiiedansiudagmynanidunsliindymuazauyinie
TuBngUuuunil 1aa91nANUTIAEIRAZNISUEIB VO UIATRINITUNINSEEvedayauulanaeulal
Usgneuiuanulddnunazvinainulusdaresnisilinmedoyaressuin dmalinusingnisel
A a o . ” A A o Y o o g Yo & & v A 1
M3undn “Streisand effect” nanfie Lesgunaladadddviinenilenvsedeyaiiiluynaitesn
Aosiuauasdeliunuszensuinly wazluunassgieiliinanminariuninszateuniunse
AU weliounnYumszszualainuwuwes 3wanandladn wumenistsduldnguinelaessuia
Whanauauilemtulienvaiiiauindeislulanssuladliegnfivsed@ninm drege wwu
Tudseinaiu Sgunangreuwugeimsatnadludedinunlvdeyaligenadosiuiuia Usswvuy
UNNGUTDIT1IRINENTISFUIRFBINsIwUEDs Aot aII93esguIadaan1sUnts dululuuiemss
msnsengunefiiniswuwesteyadvenananailunudesey uasmnunadlneiuuieviedsny
P3uuse o liusenugestayadiuiuuntinewiedesiunisnsevininvesny Jeilidn

a ' o .
ANTEDAITNIUTZUUBULNY (European Commission, 2018a)



4.3 ||uom\lrhﬁu@uaﬁum\we\m'mqma'mnssu

FuUfiSemesmageamnsaiiatudionouaussulouieuayinivesiguiaiiazaennguane
sfupuauivimaluled ddduefnlildgnirfuguaduidomuarlaifessufiavoumenguanelugiug
vssandnsidesandrsinduiivsfinas (intermediaries) v3sliuinstesnisdeansluguves
wnamesy (Platform providers) Wiy vssusimmaluladdnsluajGususlaeinaussuuuy
naffuguatiuesvesniagaamnssufoufiniafsasdiniifugua ludutaznaniafiedng
nsmiuguaiuesvesuiendnelvg wu wednlasenuleuiewaznagnsinnisiutymilavan
grumsdlosuuumanilody welinslawanuuiwaneduiinnalusdad 3 7o &l (Lazer, et al,
2018; Sunnywalker, 2560).

1. lawanduiiuazusnisswddavannisdleasdedusda wadnazisuneaeuiliaesi
Wepdnnlulumassnudwmatulavaneslsegtng wavdmiulavannisdles wydnag
° 4 A qumyy A o = ] 3 =
iesaatlelvgldaumlavaniinlavannsideanswnsuuwnannesulusda uazre199e
biiudeyameigdailavanasilavaniydmnuils lasiiasiiulavanmatiuin
lawanesnealuia

v

2. dnlavanifeaiunisdles ssdedlideyaiumadnuintuiieduduiny uazilodudy
fnuseuies nslnzwansdydnvalillavaniievsuanilavantuieiiunsiloas
Alawanizisalamemednlasieluinadavan JuvydnzBunaaeuiliaesilugie

NS aONAENIUESY

3. wlgdnagyilissuuiivseavannlunsesiaduddEung Wiuntu aeuilmeusenlaig

'
U a a s

MuuasIaeulavundniuay wavdvsulddyy1UseAuvgyuse Machine learning
dieszylavannadieandouuiimetminfuauty Semsudnssusletuuisnnelulad
Juq uriteyaiduidsanionradusiodie wadndildmsauediimsaunsiaaey
mgnAesvasieya Ssmainaniliu “Politifact.com” waz “Factcheck.org” laesil
dydnualieuvesiiaesesdnsiiuuregfidsflunsdiinudy Imiuwsdusainanunds
ldundede

il Ussmsnslvjau i giaddssuusaleuederalaliiuimansimangld Adsense
(wnamwosuvelavanveaia) Ssazdiintemishiduresinuasutinivaty anusegdai
winnagiduimaiiely indnluimusdudusessuivesmslildnnoufiames Usznauiy
wnsnaneden ndanistuiigmlulaneeuladildléftuinnguune vismeseanulovie
srumslaanilel Ineriulswannisisledlagiane Wiudydnvaisyyin lawangnlusluvlaenssale
Tiwa wasifindormuadelavannisiles Wawedayaitelavanluswunils szydeyayaea
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wagvihenungelawanvinsiindaungudvnglvidaiau siuiadeyauseiinisdeluvanves
yararsaniieulye duduaziiuainwuiliuludaqiuin vidnmalulagdndlng)isudnund

drusiuwarlinnusiuiiolunisdnnistymivnialuasilomNianguuieuIndy szliaziu
eNAUANATURLAIILIANINTUIINTTUIA (Lazer, et al., 2018; Sunnywalker, 2560)

4.4 nuonnasiddousounanaue (Multi-stakeholder)

desniidnin nsldngranglunmsianistutlymunsnszaevesinaiealalduuimis
fiszansnmuazealalldtadndnuiihnszasd mssenngranedansimalinastadel Yagi
gnfivUssdiunansznuiiintuainniseenngumnedariesumeiteyainiviedusansnm
windesiiiesla Usznaudunisteduldnguunssesndyiuanuyiimenaleusznis wu n1simun
fgnurman msdsiuldngmnsulandumesideiissuialiléfiunsualumengraneegadud
Tngtamnznisuaestnianaalssina anueind1uinlumsseyunasiiviedUassrnads uas
Awadutudouveanagnslunisdesyiiais Juilianumeiswlunisiduguaiideniuu
SuwesilavinUszdninin 1av (Lazer, et al, 2018)

deixmﬁﬁﬂﬁlsﬁﬂiauﬂg‘wmaﬁﬁaE“J'Sl,uﬂ'ﬁé‘]'mmiﬁ’uﬁﬁgmszjnma waziESuiENInINNTaLe
W nsanalnviesasdliiinsasnaeudeiitriuazneuldimatsiienisaaiuledifiol
n571980U (Fact-checking website) wu Uszmannadeldasaiulemioliussmsuaninsansivaey
Fotnsuidennld Bundn “sebenarnya.my” luvagiivsemanansldasnaiuledde “Lift the
Blockade” \fiasiadfiunissussdineunsdnauarldlidoyavasinesgunade uenani sesms
filsildngurune Smfamsdaadulivszavunseminiiviiude (Media literacy) wagilvinwznsdn
Bzt Ussmauauinn 8and wazlindy liussaitesnsuenuerimaiuazynadlilundngns
nsi3euveiniFeu vieUszmeduladide Sgunaldvenimiuiiefuuisndouassindedansl
EthEJﬁ’uiﬁmmiuasmmﬂﬂluﬁmmwiaé’ﬁmmma vJudu (European Commission, 2018b)

Useinadand Tuiounun1ius 2017 dlanildtauesianguunglidssuunisusmsianis
msszyfaumensamedeulunsidnuesulal Taonsimuayaraiidosmsifuiviemeunstoya
emssuruLanlesuesulatifoudwieidmihiidediainmaaeuld uazudsdounanedy
URL Fovesiiudmsunanwosunaziavusediifidon® duluSumaiinsiauongrneluiiou
uns1Au 2018 AifmusliusemiiliuinsunamiosulaghifasusmsinthilUametoyaidmauuay
Tusdla noiavnzuvasiinvestoya wasiiyanalalvinisaduayunsieunidoyadana egslsin
glvuinmsunanslesuaziimihiidamedeyadananlutianaididin Wy Turieifinisusznali
nadendaunszfenssuiunsdendsauamanyini
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Tuusszmaldineluladlunstanistullygmi 00 Sguiadnassiunuatvayumsldinelulad
wiu Jeyayrusehivg (Artificial intelligence) LL@%L@%@Q%H?L%EJU% (Machine learning) @13UN15AANTT
ffugnaaas dedhs ansmsusenilaandasioa o “Cyabra Strategy” floenanasrsmnugesiuly
funusuddnads Tae Cyabra vond1 fusuveswanindu druvienammisnuduaiuiiung
Uasndeysleiues wagmhosususiadonmuesnesindasniea dsiimnudeiviaiunsiu
noAnsaufnUnAvudedens 1y mavasuniuslng eams vidouonsneg 9unewaITatINDT
wanseenuHuN A Saneifiulaeldmaluladnaioudidsdn (Deep learning) uazdnaidn
Tumsnsndudeyafinunifienafiatulduulandumesidn weluladves Cyabra sxfinrsanantusiug
wazAumdadesinag enauvannulédn Tslwddun gﬂﬂaauﬁum Wy Suiilunsasralusing s
Qﬂﬂ%’lﬂ%‘t&ﬁﬂMWﬁﬂﬂﬂﬂWLLﬂuLUagLLa”’; Aiduldlgintusingug o1ailanuniiliianin videuszia
nsldaulusiig mngnasranualidiu uafiauuudumesidnnassunaiieuansindenisuuy
Flallddnyanuia westoaninefie fuyudase Wanldeulusingiug sandosudlv (European
Commission, 2018b)

o

& = N a Y o o &
UDNIINUY QllﬂJ'Wmiﬂ']ﬁV]usJiJsL‘iﬂUﬂ'ﬁﬂﬂﬂ'ﬁﬂ‘UsU'na'N U

1195n158009U5% (Pre-emptive measures) Junisandunisfidesiiainusuiledy
diedanmsttuthmnedidmuel fiflednnstudnes Insamenisidonss fafuuumaariussd
(Issue-focused approach) %adaé’ﬁ’uﬂnmﬁ%Lﬁmsﬁyuiuﬂﬁml,ﬁwﬁané‘?a Tneisuannisivun
fomnaniidutmneoulusiunamsasas ievilfaunsnssydeyaiadsduldiouas
sadidu arwsufedindnagsiusarmazainlunsuaniuisunnuiuagiineg maantesing
ssvhaviesiufulan mstheszyanuinaiiivdeussriteUssifulasuiuniiuansine wazniseen
Tdsdoyaivaidies mmsnisigaduusaiuiidmneiietestunisunsnszansvesnaisiiens
Sruennuavmnlimhsruiiietomunsonouldléiuiaed dogns wu Tunadendwesfusa
wazwesuil fnnuuileszuiaguatuuisnetnlunislianuiundasinsiudendilulssiu
arusfunsUaondsuuesulay wrdaimomnuanzlunsmenussiudownnuiuniaende
Tunmsidenis UismmednldsefutyTni 30,000 TaFlutiuma uarlfiadoslodmiugliuing
natwege 1wy wuUfiRlunisssyrnmsenisdunuasiuisuiisudatasiuniadends
inmsasuiadaivledanaaeudadianisdmivimnndendaiunmaams Wy “CossCheck”
YOISNAA Way “WahlCheck” vaeosuil “1av (European Commission, 2018b)

nsiidausaulmnan1sineusauiy (Collaborative engagements) n1svinausauiuly
nseediuinlae1alszneume 1) malldwsluszdugiinig 2) Anunelgiusiuiieineusiuiy
fumbsnuililddsuin wae 3) anusmiosewinsuiauavanainnsy sl mhenuiisude
mswtureusiufulundninamivesnisildiusay n1snsevfienadniiunisaiunseuszeziaa
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wazANSURATRUTRILasIeU Tunsasemnusinilossered naninaeianusmledeuily
Taonadestunsiemsivesdouliudsuulaasnadnivosnininleug lUFER fog iwu
mwm"mﬁaiuizﬁuqﬁmﬂ (Regional Collaborations: Combating Fake News in ASEAN) 912824
gnifuiduanuwerelunissninassmanazniginialunisuaniudsulszaunisaiuas
ahunseumusielubesiiveniuiuld lunseurusmieszdvendoulssimadsalufiluysesu
ondoulud 2018 wennmdnduliinmsinwinagidosuluFesina Weiannasnmaneuld
fifiuszansam Giamlé’ﬁmﬁﬂwLauai"mﬂgjigag'rjﬁaaﬂiaumméfmﬁaLﬁaamwaﬂixwumﬂﬁmmq
(Declaration on the Framework to Minimize the Harmful Effects of Fake News) 1dun1s5uses
nseuAmdiletfioannansznuanimarsildsu mslianuiiureusmiuluivssyuizuuns
anstnaendeu adl 14 Tnsazfinsafiunisludnvaesngg Wieannansenuandnais 1w
(1) i endundeusmiiosudeuayasauma uazaduayuliAneuiuinveusedany
vosdolugiineendou (2) Mdedinuuazinsetdsnuosuladliidudneninuazifinystlonigega
wagvhlisumesidnduiuiiivaeadudmsuglioumnau (3) Sufuaduanunseninlitunadies
oFsuiieaniamnisunsnszanernana () duadunisineisesanuiviviudeuasiidvialusyy
UssiAmuundn “Ardeamsnainisiinivideseuladluonden” (5) duaialiusasssmaiing
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Abstract

This research aims to study the need for flexible benefits of the state enterprise officers
working for Office of the National Broadcasting and Telecommunications Commission of
Thailand (ONBTC). The number of subjects that constitute a study is 375 ONBTC officers,
including permanent and contract officers. The method used to select the quota sample
by the line. Unlimited gender and age range. The findings of the present study indicate that
a high level of benefit satisfaction towards the majority of female subjects with master degree
are health and security benefits, welfare benefits respectively. Moreover, it is interesting to
note that the subjects also have needs for flexible benefits. Specifically, if the organization
implements the flexible benefits reform policy, the subjects most interested flexible benefits
that they wish to be offered is provident fund. Considering the results of hypothesis test, the
comparison between the subjects’ needs for flexible benefits and generations differentiated
by year of birth (Baby Boomers vs. Gen X vs Gen Y) and by the integration of tech-savvy into
daily life (Generation Q), it is interesting to note that these different generations affect to
different needs for flexible benefits. Given the comparison between the needs for flexible
benefits and demographic data, the results show that the differences in gender, position,
income, and education have no bearing on the differences in the need for flexible
benefits. However, the differences in marital status and years of work leads to differences
in the need for flexible benefits.

Keywords : Benefits, Flexible benefits, Generation
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ngnsies Yaguenadenlenn “wavselevdinega” vise “wanauuninnesunls”

auuing laslana (2560, u. 271) a¥afns nunefis waUselevidug veayaaInsiiosrns
PPUDNUTDINFULFDURALA1N9 HaUselevtisanata1ndulduan #9909 ¥3aUSAS WU 8IS
AUy NMERUleNBIRnseantit L@orN ANnande v1av
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ey Feaguldn afainsdudsilesdnsdaldtuntdngu Fadunmsmeuunuliiundnmu
fusnimilonnardrsiadusituwerlilemtu Taefgajonnediolininmuldsuamnduegia
fmnusiunaasirmnasndtludin sudadunsinemidney wazgalalininaudfiussansam
agifiuasAnslau

2. ADUNUNBIATNANNISIRAIAANISTANEU

David and Newston (1989, p. 357, 1fidlu aswAshu afunsual, 2540, 1. 125) lelvianumineves
UstlovdnouununuuBanguiio nisthienFessmssiamansugia (Economic rewards) Whlisheru
Tngueisiianuszasdiaglignandladunismevaussnudosnisiianiy wiedndewils 1ielvd
nsmoAUBIAIEINITEuY Tliuiue wieTlerafntumunudeinstesgninaasnduusasauld
uenanil MsdaUslovinouumiludnuuzdinandaieumnyautusiavoauuazanuandon
19309An3 nszwhiudunsdalenaligndnaunsadenyszlevineuunusiue wwzauoslsd

atfundy Asduns (2557, w. 313) Anudanguvesaiainisnausslev (Flexibility of benefits)
Aensinnududaszuininaulunmsdonsluuuresadainns nalszleviiinevaueiniuseanis
Yosufazau psnsuRLsinsTiaiaRntsnaUselovdiidunnsgrumiloutuunninau

49719A50 ARWNTUAl (2540, W. 127-128) Nanadn ddunnunuvesraUsElesunauwulaealy
finvsgnaumeglsslevineuwnuiiieatuanuduaawaggunineunds n1sdtgluaiililavinny
Tnedandnnisnanylunisdanauselosinaunnu Al

1. nnnunneuseslasuaiannisiiug

2. EnuANIsaEens1eNIsaTERNS FaUsTnaunY

2.1 alaAnsiugiunaseuagun1ssnwIngIuIa nsUsEivgunw Juveainieulseint
M3ngvintaneuLnulessnanay

2.2 aaanisidente WﬁmmmmmLﬁaﬂmmﬁmmaqﬁmm'ﬁ%’ﬂmwmmatﬁmﬁ’mu
$3901FONUNEIN V3081900 19Tle viaLdanfiaglasuadann1susausng
AU (Core) waziidruity (Additional) T#den
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3. 38n1svnaUs:lgslinounnuiuvudnngu

g319A3a HAusual (2540, U, 129-132) MsInngugUkuUrasUsElevinauwulaLnsay
a4 A ! v oA v Y = ' v & N o ] 9} 1
wiatanguld wieligninedilomaden enawvsesntilu 3 Useian ynUssanddnvugsiuiueg
A a v a dy A & 3 ° . o [ - a
Aetlaannisiugiundunseutus (Basic benefit package) dmsuntinaunuissylilungvune
AUANNNTOUTUAMT NN NTTIWANGEAMUA Yuegiunisindulavesntdnauiaziiten
wuulauuunils fell
1. The core cafeteria dndAgveIN1sInmUUsEIAMLFe WedwazdadlinuAuATes
TussAuimgawnntnanu Felaun Useiuny nsuseiudislianunsavianulalussesdu
Tuineou wazn1sUseiunssnwinensuwnglulsaineiuia @ruiuiazidonls wu
Ruazan N15UszAuAUiuANTIN 9dIMTUNINg wazdus

2. The buffet plan Judssinnfivigdnsiaiannisuuusiuly Tnewidnauiiniadenls
2 Y9 Aesuatannisavauiudu Weoihluuanduaiafnisous wu nsiiu wiesu
AuAuAToilaliansavihnulalussesen

3. The alternative dinners plan (iuismsflesAnsdaliifigunuuaiannisiumnsnafudu
Fuaunn usaunsathndandudiiuldegiwinfieniu lneuwiazguuuuiignysviang
wlelinguwiinauifdnuasuanssiuansadenusazsuuuuld 1wy winaulanens
FongUuuunils fitausauduigausaldlévhauenadensuuuuvil viedilausawd
uazdausaihaseeadendnguuuunil Wus

4. ADUNUNENAZIRIUDISEUANUNUZANC

[

Pn3vnisvanevinulaianuranevasatuesstuly fal

w@Aus Talewns (2550, w. 11 91909l Lyons, 2003) laldmaninanuvedaluaisduin
Wialstufio Mautsausendungudeslasfiansanandistifiauazmansalddoiiatulugadie
auflogluliuolstulsiuaziidnvazianziindeadstu wu arende Mo dnvasidy Wudu
Fausaziauelstuasiidnuuzianziiuandnaiy

Afigasaly siesunant@ (2558, . 7 9n9dslu Takatoshi) Laluelstu vineds nquAuin

waziiulaluanimwingdey Tugrianiilnalmesiu vinliduszaunisel Atley vieuai saudaguiuy
Tumsailuiiniadeiu
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asnney lvedsvzadan (2557) dnivin1sBelualueLstuage fedl

nguil 1 wiuesiud (Baby boomer generation) ¥i3e “Gen-8” dudunugeoglutiagdy
(w.ei. 2489-2507) aunquiliuaunguiiiavdsasasulanadedl 2 fudasUszinadacswdn
UsspnsifiosimuUssmadiueud faweamugs dou seuhauuazysrauaiudiiade
daes fnsutedugs uasBnszuurudulumahou suflsbdandindermiuiifesdarmg
wnn vasfrtuaugeildBingeuie Wuaufvoounnniild

ngudl 2 Wuoistuiend (Generation X) u3ai3enduq 1 “Gen-x” Fuduauterau
Tugallagiu (w.a. 2508-2522) WunansznuanmatsmdnUszensdurudesquinds sauziediu
walulafiBuituasty Fehldduddudenun aunguifadudauennuiiosas wutlazshaude
fies Baszuurututiosas iiveeuuarldivhill Benvihwuilveu $ndase wasilanufnadieassd
WINNTOU

najul 3 11U (Generation Y) e “Gen-y” Humulusausiiienfnwinoulaefad
vhandlysl (we. 2523-2500) Aunguiianifnumdoumaluladfuatouazunivats aaesdag
silsiauennuiduiitiosas auddutu uasiwdsunuves auaudlivousutu Tnadnauivey
msvirududiy ﬁwmus'wﬁ”umﬂﬂdwﬁaﬁwﬁqmﬂﬁmﬁwmw‘%aQ’ﬁﬁ@ﬁhﬂtﬁm wazn1sUaAuYL gy
CRGMGITEY

nqufl 4 laiuaistud vidousa (Generation 2) Wie “Gen-Z” (w.a. 2540 Guly) Fudueundu
fokusiusnifnfalfsenfnunoudu auauiliiaudenmsdesidiounion meluladvuaiouas
wngvans saiesdauiildmnegramuiidesnisuasiisadenuin vliauauiinyludsiveu
waumNLaLaINaUY Tlveuisnis wavansavieslsuanas egnelaluasimeniu

UBNINNTUUAAUBLTTUAINT WA, LAnkazYd191gRINa 1INt sk watudagdudad
“LoiaLsTud” (Gen-C) v Generation Connected @auustszannsmunginssunisliinalulad

25U Yeyrnans (2558, 819felu Nielsan) UsEvidedeyasunisaann “dadu” denungudnuae
Uszvnangallvailaildlindnssdanutag wa. Aadndold udderumudasanunszieiodu
vosmaduaulugaddva Tnegenwaniunin au “oud” wie “Generation C” frfigounain
131 “Connectedness” dmiuauaudiu sxdddefiusdudnung fe fnsdeudedumediin
paoana dnssuinadeya aulednansildsuiululanluues wievazuvisoynile Annugady
Tugyuinnnintdsgingviemd wileufudseuooulavnaeudiuniduiinvessiosluud nanside
asnsnvenwaAnssasnauiuilnauidu ac il
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1. Connection (fufduwusesulay) fnsideusedumesidnitugunsalidouse
finannmany y7l ynan dumediindedsusniidnfuiedeanisarmduia Fnuuy
ooulay nmstifsinas mswagefuidiou dediniFeauassseznenaaduos
fidnaudon Tunniuil

. ] v < a A ' ! s ca & =
2. Curation (fAMuaenioeniiiu) lazuamdfiasaunnswes wsdnuuulydes
wWindsn

3. Creation ({Aua519a33A) dnsadeassd nsasaniuy Inadgunm uagvieduidle
‘189 Inanasnasaassevy weaidunisusvendsanududinu

4. Community (Angudsauasulail) wWrsiunguesuladnainuaisngulunaniesiu
soulaunaania wariin1sdoassenineny

Mariann Hardey (2011, u. 752) na1291 taiweistud WufuilaafiAaunlulaniifivalulad
diunndy nssrfnanuiidunisaromannyniieg Wedunisasunginssndy ieud
weldfuiaiuaistuenduaziaueisiunnoinniou umawesdud Lildssyseliiin widunsli
Aanuaulatungfnssuy Taeiadingfnssy 4C lawn Creativity Casual Collapse Control wag
Celebrity woN9INi “C” @1avanefs Content wiaifev Fudunisadreuwazarunmienisiu
guUnsaifldonsodumefiinsineg wu Insdwidede

5. nusAarwnnssunasidinalulagansauin

o s Y =

Uy Junsing (8198

q

alu §fen, 2547, w. 6) NA1I1 NOANTIU ABNIINTLIMIBNITUANIDDN
YoayAnat InednuguunINANLkasTinuARrawmues Fan1siyanaiingAnssusisiuenailo

&3 Y 9
o a

Wndauskasiauafnedeiu lnganuwnna19e1iadunnsidasude aunailvinlviie
Uszaumsaldenuiunneneiu Sedenaronginssuvesuanauniige

WORNTIUANIINUSINTZAU WeANTIUFULUUANE) FeRaunnnsgele Fudungfnssudiia
NAVUABINITAUS NN BVEloURUNGANTINANTAUNA LAlA SEUUNTEUIUNSAUMTaYaY1Ia1s
SunsrvumsNdsuLInatlifianuiiaevselineiuussaunisaluiney vielinauitdosuin

2 " v A A - 1Y > ' & v 1Y a4  dwmw
wieldifismeduisesiaula uasillenerguAumdeyarnaisunfugldnazlansuiseiiygly
aulaunTu wagaNNTROUAULINNNAIINABINTTVRINITINNTY BellnTeuIumsAumteyat1ians
Tudnwauziduilll 6 Tunou laua
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1
[

YULSN SUAALNYINUSDINADINTT

YUNFDI LEBNIIVINMTINUAINUABDINIT

] v '
= A A

Juinau dsranavfnundeyaiugiuieiiuanuilalusesiiineitesiuniudeans

Qe

Wid Amuaiide Wunsimvuaiidesenindeyatnans ngldnisiansanaindeya
ndTuaEAnwLiY

Y dy % vy ! v i P o a v oo v oA

Uit s1us Jldagldteyarnasannunastoyaniie Wawasdeyanelnuiteises

v

PHpINIsVSTaniual

udinn w@iedu WunmsiaSdunszuiunisdumdeyarnasauiidedisents wasiie
JoyaiildannisuarmlvlinieuiRau Falnanudnsannanuiiswelavedld

ARTuUNS Jeyana (©1909lu 30101, 2549) nanai Aluladasauma et MITINAUIEnINg
waluladuazansaume dveaunaluladilunsuaunaiuszning waluladroufiamesuazinalulad
Buq W Lm@IuIa%auﬁ’sLma%LLasmﬂiuiag?iamﬁaga waluladrevinesiufiosrdssnaudeiu
5 psAUsEneu TiuA endauas wendwas yrans Yeua waznszuunsvau dauansauma dadu
Asiilsnannsthdeyatmansudigszuu msdsznana welsilsdmsaumaildlunsuginnu
wardnaulaludewsingg

6. IUOAANNURINBINUNISYITD
ngufadutuAUReINIsvesalad (Maslow’s need hierarchy)

uAna Quelad (2556, w. 191) N1 wnaladlanesanudesnisvesyudludnuaegadudy

'
v o

Mnszauianllan lnenguiaduiuanusesnisvesnalal dsl

1. AUABINIMN9319n18 (Physiological needs) Luanudssnsitugiutiialiasnsa
mss¥inegld Wunsmeuaussanudeanismeinussnelaense Taedulvgiluses
Uadvdvesunwd szduladendndusenisisedin

2. anudesnisaauilunsuazUaande (Safety needs or Security needs) tHuay
Foamslifunnuduasesiiinantymuasguassama ieliAnausiunuazUaonsy
setinuaznindauiiiey lnssyudaninanudesnslutuilfredonnufesnismeineme
lpsumsnevausaieuiosuda
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3. A27UABINISNINEIAN (Social needs) ABIIAUABINITNINEIAN HBINTOEINALI
ANUFUNUSAUALDY HBIN15ANSNANULINANDY ABaniseenasiidiusiuludeay
spnazluaudnngu iliieliAnnseousuludsay

4. AAARINI5LATUNITENERIINYARADY (Esteem needs) foinislidsauentas
TUANUNAINAINTAVRINU IS Izagyilisandmulesiinuen dnnugilantasu
nsengeanayliiiesiandaay

5. anudasnisuszauanudnialudin (Self actualization needs) LuAudenis
fugeine Fsanadosmstasistuidedeaudosmsdud 1 - 4 T#funismevauas
Boufesudy mudaamstugeaniiiuaudesmsiiarldsuanudisaguaeluiinves
wiageuiinat ey

nnuf 2 U998 (Two Factors Theory)

UAna gezld (2556, . 187-188) Ne1331 nufn1533laves Frederick Herzberg Hundey
Ausgnaunsvaty Tunqul 2 Jadell f¥ade 2 egnivinliaudianunelauazhinelalunisieau
Tnedaduisnanannsaudasentonlu 2 nqulue fail

1. Yaduguoundle (Hygiene factors) Wutladefidosiunazananulinelalunisiaiures
wiinau Wudadeninadeanisinemu arlufidadesainaniagyinlvndnauisanulinela
Tunsvinenu

2. Yadugsla (Motivator Factors) utladeiifidviznalunsvhan imszduiadefinssdu
Tinfnnuyuimauaninsauazauneeuinanulilddiign dedegilaasiinase
Audnsavesny winnuasiinaunelalui Jadedeinanasiinaseussdnsam
Tunsvhanuveminaulagnss

7. yauduningovoy

auu Bubu (2547, undnge) “Anwrguuvydiaevalainisdnnguvesgsiaensaniih
NQUIIANUNYATINAINTIUUALDMITIATOIDIYIAAANT” WaN15ANYINUTY NHUAI0E199DINNT
Tiinswasuulasaiaanslutiagiu uidadimnudfyivatainslusuuuuiin duaiainig
Sanguiingusnedsindulaidenunniigaeatainisiszneusmeysefunustiun afafnismds
NP waralaRnITuiity
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AUNIIU NIV (2550, UNARED) Anwi3es “AINADNNITATAANITEANEUVOINIANIY
luanussnauniswandnudl” nan1sinwmudn wiinmwieutamsluaniulssneunssyud
FosmsatainisBavgu was 1 Tu 3 Bufieenalidreuisdruiolildatainisiidesns lneyaaiadns
fiflenufisunniignandiwioau 3 ga Aeyadl 1 Teidnuasaulunsdisimieduiasugia
dduil 2 fdnwazidunisinuatainmeiuUsefugunndanseunquyanalunseuniIves
wiinaueae wagdduannelidnvuzinunmeinulininaulasunisiineusunigluniisauain
wiinnuifinnudermganegdiuludiueg

a < a “« 2/ v a L% a o 5 =3

ANNSY WEYAS (2554, W. 75) “AarudeIntsaiannisvesninauusen lavesunauidsn
a s = o o = = > / N =7 a o ” ¢ '
QU TUDATIN DINA INDIATENAIINNTONGN TSI UAEUKUANTLUTYY (U1171)” HANT1TANEINUI
alaAnisanueee vesusemlianusaneuaussnudenisvamtnauluniazngulaminas
winyudsansiiinisusuupaiadnsielisesiuivanneasygialudagtu wu arshwneiua
VIgelu AU ANEISEUYRT USEnansiininsnissesiullentnauiadymsesildineaniau
dieliniinauidndnusenlianuddgdumingmuduediad

auinid w1y (2557, unAnge) “arwiivnalavevyaainsivigngenisinaiaanis
lulsanegrvrauassu” nan1sfinwinnsiuanuiianelavesyarainsivnseaiafinisaindadu
wudaanIndniinnufieneladeaiafinisaatiduinnninatadnsfisdslussduiunans
Tngyaansivdniinnuiemelaseaiainisamatsivaiafnmsiliidusifunnian wazilofiarsan
Jusesmvesatainmsiiuduatadnsiliiduitu wuieanindndinrumoeladeaiafing
Wisdusuguameunsionniian nansAnwiFeuifisuiuendnaaindeyamlufuaiuiienela
yoyAaIN I Indeaiann1sfildSuveslsameiuiaunssunuin ey sEFUMSANYY @nuAIw
nsaNsa fMuniany dnvurauiuinveu sresnaufiRnu wasseldrudefeuiiunnsisiu
vilvyaansivdndanudfisnelasensdnaiafinisnadeduiilisuvedsmeunauassuuansedty
ogaiitfodAgmeadiffisedu 0.05 wazine 91y douAmNsaNsa sraznaiReu wasneldvm
solfouiiuanety shlsiyransivdnsinnuiiemeladensdnaaimaiisninildsuvodsmeiuna

o w aaa

uATsTULANANAURYTEdAYNseRATISEAU 0.05

aandm Jusens (2555, undnge) “aawitanalaluaiasnisile suresninaiunisini
daupiinim dnineulng” namsdnwinudn wiinauiiorguandafuiiauieneleluatainng
Flgsusunsfinwuagdutununisuanestuegsiifeddmeadivisedu 0.01 Meldiadese
Wouusndnafuiimnufieneleatafnisildsufuasughaunnisiuegnaiidddgmeadanisee
0.01 szozalunsufiRnuunnssiuiaufimelaluatafinisildsufuasvgiaunnsieiy
ogsfilfvddymeadififiseiu 0.01 sefumsiuiiferiuatafnisildduunneeiu farufoela

aad

luatafnisilasudiuasygiaunnseiuedalidedAgynsadanseau 0.05 wagdauiisnela
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a o

luaTannsnlasuiuanusiunsasnie AUNSANYT waAUTUILINTT Wanaeiuegsiitedfny
nsanRnszau 0.01

§1ig Wwiyde T (2558, undnge) “mawilanealaluminaunnu aiann1s uasAmN NG
NSV ITTHAAEAINDINANAHDEIANT: NTUAIVANITA ATZNTNANTITUFY” HANSANYINUTN
AUl lumMABULIY AIARN1THALANANTIN WaraNassnAnAvamEnNUIIYNINTIAIUAY
lspeglusivann dmSunIaaeuANLAZIUNUIY A 818 kaysEeElIaIN1sNAUYeIntngIu
Aunnsafuinadennuiisnelaludmeuiny a¥ainis uazauawdinuand sty Lazwuin
919 sEAUNMsAnwarszAuTeldiuanmetuinasonuasininddessdnsunndety managey
AudUiusNUI AusnellumnauLny aTaRnns karAunmain Ianuduiusluiieniuseiu
fuanuassnsnfiessdng fissduteddynisadifisesu 0.05

8. NSoUIUIAR

AANUN:YUAAINS
1. IWF

2. anunw

3. ANIKUIIU

4. el

5. S=AUNISANY

6. 918u1uluBIANs AUABINISadannIsiargu

\

Generation C

Generation Baby Boomer,

Generation X, Generation Y

S=1U8UDSIY

naudegsililunisinuluadsidie winmuvesditnnuauznssunmsfiamanszaisdes
Aansinsviend wazfanisinsaunauusiand @ninau nanv.) Tudiunans Ined@nwiiudeyasn
NANFI8819T LI 375 AU AINNITUANKUVADUNIATIAY 400 9a laeldiEnisidenndudieshg
wuukUslamauaesnulaglddrdanauazdieny dduusiu loun 1) Jadediuyana laun e
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aonun T swmisau 7eld seiun1sfine e1enuluesdng 2) Wiwestud 3) iuelstud Wwestuend
Wiuplstue dwdsenu laud anudesansaiainistangu

fEnwlaldnsuanuuuasuaufueiesiiolunsifusiusndoua Tudruvesdanuanely
wuvaouaw fanwildsinnhaiseiiierdouasguiiiduvdnlunisaiauuuasunnnileli
anunsaiudeyaldegaiivszdnsam lnedauudseendu 4 du ldun 1) deyadiuynaa 2) Anu
wanalaseaiafnisvesdinau nany. Tulagdu 3) anudssnisatainisdanegu 4) nadnssy
msliladeaiie 5) doiauouurdug Ingldunmsinuuu Rating scale Tnsutseanidu 5 sesu laun
1nfign 1 Uiunans Yew waziloeiign

AAnwldvinismeadeumnuiiissmswosiuuasuay (Validity) Tasnnslenansdiiusnw
asinudanaaeuanugndewostedini ielitefauiiauaseunquuazauasudILes
foya wieutudnwldthuvuasuaniluasunusunuveanguiiosns edunismaaouaniu
Wiesmssvestemauuazifiunisanarudeuazanuliidlalusuuaevaudnuidu 15 au
wagUuUganuvasunmauannsaliiiusunateyalsd uagldvaaounudesiu (Reliability)
Taen1smeduuszavsuaari (Alpha correlation) anu3% Cronbach swuuneaeuiianundede
dmiumnufgfuafanelaaiafinislutiagtumiiifu 0.796 uazuuuneaeuiinuudede
dmduAranufefuanudesnisatainisdanguivindu 0.845 vuneaudn wuvasunudl

a

= | o S’ ' v o
ﬂ'mllu']lﬂj@ﬂ@L‘UENGJ']ﬂﬂqamﬂigamﬁ‘ﬁﬂLUUﬂqulﬂLLagﬂqIﬂaLﬂEJﬂ 1

nsiiusiusndeya JAnwiduvaeuauludingudmneludiingu nanv. dwnans
sd1uru 200 au Tagnszarsuuvasuawludnguitmmeidesnsdmauasivinguitmng
ARULUUABUNNAIEAULDY LagldunsIauuy Rating scale laeiflinausinisliazuuuuusoonidu
5 swdud] deuftan fawvindy 1 azuu tes Sty 2 aziuu dunans SAihiu 3 Azuuy
1N TAAU 4 Az anndige Ay 5 Avuuu

mylseiteya Hanwldadanltlumslinseideya laun n1sme1esas (Percentage)
AlLad (Mean) d@ulsauunnsgnu (Standard deviation) kagn153tAs12%AUMUTUTIU (Anova)
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wanIsFAnNu

1. anunu=n1Us:=¥INSANEnS

anwarynaInIveInguied nidndiuesnandgunninnavie nsdunandgdndu
Soway 58.9 wannameAnluiovar 41.1 dwlvgfiongszwing 31 - 40 U Anludesas 41.9
nausegsdulvgfanunmlanunnitausa Aaduiosay 72.3 daulngaumsfinusziuuSyaiin
a [ ¥V 1 [ o 1 L a wva v a &) ¥ a
Anufovar 60.0 lavdrunndswiuvdmbnauliinissedunans Andusevay 36.0 uaedl
Ruifouegsening 25,001 - 35,000 UM AnluSouay 29.3 VBINGUAIDE VUL

2. VoyainuonuaduwIwalasoddannisveudiineau nany.

NnHaNIANY MU ndusegwadnlngiinnaiawelaseaiaAnssuauniwiasausiung
ogluszduann flssdurniade 344 sosmanldun ataRnsdudiemdenenaeglussdutiunais
fisgfuanade 286 ataRnsruirsvgiaeglussduuiunans Assduaieds 2.7¢ uazaafinig
sudsauogluszdutiunans fiszdudede 2.62 Tagnansvadeuanudgiunuin Laiuelsdu
Aumnssfufirnuienelasoatainisusziavang Tutlaguliiuandnaiu

3. VoyaingonuAduADINISadaRNISIAnEU

nausegedluglinnudeinisadafnistanguluszauuin Tnenanisnaaeuauufgiu
wuinaastunuuwssrinsmutiiafuanssiuinaseaudesnisaiafnisgavguiianeiaiy
Tnglawelsduneinnufesnisaiainistavguinnnitaeisfuenduaziulyuwes

TngataRnsiinguiiegnaiinnusesnsuiniian 3 dwiuwsn lown nsiiuRuasaunasmudises
Bestn Aadudewar 29.6 sosaunfe Ruazan/newuazay dmiuaulannaaundom Andudosay
25.1 uarUseiuTin/Ussiuguan finsounguiayaralunseunds Andudesas 23.5 mudwiu

MNNMTMAFDUALLAFIUTEMINE YR YR sYAAINSTUANFNa Snnudensatainisdaneguy
Auandnafy wudn e sy seRuneld sedunsfng fanudesnisatainisdangui
liunnsnafy dhuaamunmnsansauazetgailussdng danusdosnisatafnisdameuiiunnenaiu
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ABSTRACT

This article aims to help build up understanding towards factors and conditions involved
with Thailand broadcasting regulator (NBTC)’s performance on compliance. The study is
conducted through comparison of license framework and administration, together with
compliance work, in Thailand and international practices based on ITU’s study. The findings
reveal divergence. Thailand’s case presents relatively more complexity. In Thailand, law and
regulations specify various types of licenses, both the level of categories and sub-categories.
On a contrary, international practice tends to move to consolidated licenses for groups of
services, or a unified license which covers all kinds of services. That divergence also results
to different approaches in licensing administration. In Thailand, a license and its conditions
are normally granted individually via service-specific authorization. As a result, Thailand
licensing administration is not as convenient and flexible as that of international practice.
In addition, Thailand practice seems to take longer time and not well accommodated for
technological changes, as compared to international practice. The consequences under
Thailand system is that moving for changes demands more efforts. Moreover, the system
generates substantial volume on compliance work. In the end, the system demands immense
regulatory resources as well. Those resources include staff, budget, as well as time. The most
challenging concern is that to fulfill resources needed for complete compliance work may
not bring efficiency for the system and the public as a whole.

Keywords : Law, License framework and administration, Law and regulatory compliance
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AIWA 2 A framework for prioritizing the regulatory workload

i1 : Matthew O’Rourke and Jim Holmes, adapted from Stephen Covey, A Roger Merrill,
First Things First: To Live, to Love, to Learn, to Leave a Legacy. New York: Simon and Schuster, 1994
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Abstract

Energy harvesting technologies for wireless communication network is a new technology.
It is not only a potential approach to extend the lifetime of wireless communication network
but also a technology that reduces environmental pollution due to the batteries. In
additional, it also to reduce inflexible problem due to power cables. Wireless powered
communication technologies, which are able to perform not only wireless energy harvesting
but also wireless data communication. This article analyzes and synthesizes wireless powered
communication technologies, we also introduce the literature review of wireless powered
communication technology, which is different methods and protocols of the system. The two
main of proposed are Wireless Powered Communication (WPC), that is transmission of energy
and the information separately and Simultaneous Wireless Information and Power Transfer
(SWIPT), which transmission of energy and information simultaneously. Each method and each
protocol has its advantages and the disadvantages of each. These are all the way for the future
of wireless data communication networks such as the Internet of Thing (loT) technology,
that need to send data wirelessly with low power consumption and there are limits on
how to change or charge the battery.

Keywords : Wireless Energy Transfer, Energy Harvesting, Wireless Powered Communication,
Simultaneous Wireless Information and Power Transfer

1. Uunun

ﬂéumm?ﬁ‘wq (Radio Frequency: RF) wionduulmanluiih (Electromagnetic wave) Qﬂlﬁi’f
Tuszuumsieansdmsunsiminiiluaduniii (Carrien lunsdedeyarnasanunasiiiateya
(@andlde) Tuaundadudeya (@n1isv) welildszozmdlunisiearsilnauazusendadunu
MINENY uaﬂmn‘f‘jﬂ?iuLL;J'mﬁﬂiﬂ/\lﬂﬂé’fﬁg}ﬂﬂmﬂﬁumﬁdqwé’mﬂwﬂwLLUU”L%fmsJé'ﬂé”JEJ ioannilagti
gunsaididnnsedindlnednlnglussuunisieanslians wu gunsainsraslulassiensiaiuuy
15ans (Wireless Sensor Network: WSN) #i3egunsainsiasluszuudumesidnveasswda (Intemet
of Thines: IoT) Me§undsauluiainszuuiefdnuuuldaeada wieldfundanuanuunne’
FaddlmAnanulindesilunsldau sudaduistasseznainisldnuresszuudoansifane
1le991nvUIAAL VB ILUALABITINAAAT AN MIABNAN NYDILUALAET UBNINHWUMAEIT ]
peRUsznavanasnidineliiinuaiivdeduandendnals fuiuidlatinsennuuuuaziaun
wmaluladnisifiuifieamdsany (Enerey Harvesting: EH) 91nunaeiilandasusingg 91nsssuvi
wnasudundsnulniiniieldlunsyuiunisaeans Wy wasuINuasing (Belhadj-Yahya, 2010;
Mangu & Fernandes, 2012; Mitcheson, 2015) 91nau (Mangu & Fernandes, 2012) mmmé"uauﬁau



(Mitcheson, 2015) w%amﬂﬂ?ﬂlumm?ﬁm (Mitcheson, 2015; Shinohara, 2011) “1a% %QLLME{Q
wé’amumﬂﬂ?iumm?ﬁmqﬁ?mﬂmmmﬁﬂLﬁmwé’wmﬁwwémmmmu@uléf wazdlmauazaan
donsiunldluszuuiiuifemdsnudmivgunsallussuvdeansliaeldidanulniiag
(Low Power Consumption Device) fstuislafimswmunnalulasnsifiuiemdnulianean
pAuAuRIng e u i lumsdehdsnuuuulianeiu SsszuudFend nadieleuhdnuliane
(Wireless Power Transfer: WPT) (Shinohara, 2011) siseanunsaisendntendléinisaeloundsay
Inifinlane (Wireless Energy Transfer: WET) Inglulagtumalulagnisaeloundsnulniiliany
gnihandssgndldtugunallufinUsssrfureasiunniu wu mssiauunmeiinsdwisledio wunuwed
wUseERUlnh vdeudinseiauunmedsaeudlulih (Electric Vehicle: EV) naanautihuldaumdng
Aswng Wy Wladisy s anee LLasﬁLLU’JIﬁlNSQﬂﬂﬂlﬂl%fﬁuﬁut%ﬂiuiaggu‘] dnunug

usnanwaluladmsdreloundsnulians Sadumeluladimihanudingunldlunisaelou
wiulidiesegaiealasldldmilsfeoyaiidonisdoarsudadu Srldfauidedviaus
mefanszuUTiaunsaddifeinfnuastoya InemaluladiiFond maluladnsdoastoyauay
Tindal¥ane (Wireless Powered Communication: WPC) sanlsssuuitansnsnivdsiadoyauarlit
srdslmenteutulpgldpduauiifentu SueSonmeluladid waluladnisfoastoyauas
Tmaslfaneuuudsndouiu (Simultaneous Wireless Information and Power Transfer: SWIPT)
namfte WumAluladiiantiigiu (Base Station: BS) lussuudeasliae aunsoduieioyauasndeny
aneluluawidingieatulunanionduld lusasigiuimihiiufsmdsnuweslindanudy
lunisnensiiateya (information Decoder: ID) mﬂmmﬁ%mﬁmﬁ’ﬂﬁ (Krikidis et al., 2014; Liu,
Zhang, & Chua, 2013; Shi, Liu, Xu, & Zhang, 2014; R. Zhang & Ho, 2011; Zhou, Zhang, & Ho, 2013)

Wireless Energy Transfer (WET) Wireless Power Communication (WPC)
(({ ﬂ)) ————— - — — —» Wireless Energy Transfer (WET)
_—
( — Wireless Information Transfer (WIT)

YD User

(i
Simultaneous Wireless Information and Hybrid Access Point (H-AP)
Power Transfer (SWIPT)

mMwh 1 sUILUNSIIUVaIS:UUIRUIRBIWANIUIINAZUAILADNE
fun: Ju & Zhang, (2014), Bi, S., Ho, C. K, & Zhang, R. (2015)
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walulaglun1siiufemdnuaineiuauiingtuaIusanuInu ULuUYeIN 1Sy
saniu 3 ULUU (Bi, Ho, & Zhang, 2014, 2015) Inefilasasnausazguuuuianing 1 fsil

1. welulagangloundsnuliane (Wireless Energy Transfer: WET) 1uguuuunisdendsany
Wigsegadeaint tnedsnaniigiuludigunsalsu (Downlink: DL)

2. walulagnisdeansteyauazliidliarsuvudadainiouiu (Wireless Powered
Communication: WPC) 1¥ugusuunsdmdsauainaandgiuludsgunsaiiu (OL)
wazdstayaangunsaliunduludeaniigau (Uplink: UL)

3. walulagnisieansdeyanazlimadilatswuvdenoudu (Simultaneous Wireless
Information and Power Transfer: SWIPT) L‘flugﬂLL‘U‘UﬂWidawé’wmmzsﬁaaﬂaw%@mﬁ’u
lunaieniu anantigiuludigunsalsu (OL)

TuUNANL LAY MSNUNILITI NS TUNS BTN ST Esiardunsieyt malulad
nsdeansieyauazliiindilians Ineflingussasditonunudeyavesmaluladimsdoanstoyauay
Tifdslaeiidny eliieuliiunnlassiuveamaluladnsdeanstoyauazlvmdalsane
yonani é’J’qLﬁuﬁayjaﬁﬁiwdaLa%mLLazijN"LUajﬂ1{L%’muLwﬂiu‘laﬁmiﬁamﬂ%maiuauWﬂm WU
walulafdumesidnvosassnds “an T,m&JMWMW??L&’LMJmia%maguLLUU%@quﬂIuIaﬁaaﬂLﬂu
3 Wteuan bouwn walulagnisaneleundanuliane Lvmiuiaﬁﬂﬁﬁfamiﬁi’fayjaLLaﬂﬁﬁﬂé’a"L%faw
wuvadlinsouiu LLazLVIﬂIuIagﬂﬂiﬁ@ﬁ’li%’ayjaLLaﬂﬁﬁ’lﬁﬂigﬁ’]EJLLUUENW%@&JF‘TU AUAIRY

2. Innlulagnasnielouwasvulsane

wielulagnsaeloundsnulfaedumeluladtannsodmdnulnihanudsiudalidi
(Electrical source) tuganszmaluifin (Electrical load) wuulsansls aemalulagnisanslou
wdtuliane auisawtsnudnvauznisdandsnuladu 2 jusuufe jUsuvauiusserlng
(Near-Field: NF) uazgunuuauuszerlng (Far-Field: FF) Tnsguuuumsdandasuauussoslndtiu
annsauvinudnuvarlasescliidu 2 wuu femsduvasuumilenh (inductive coupling) waziuy
isTouuudusingn (Magnetic resonator) @uguuuunisdmasauauuszeylnadudunisiy
WENIUIINNTUNINTEARUTDIALNLIMEN AN (Electromagnetic: EM) wiFendupuding
ules (Bi et al, 2015; Shinohara, 2011) T,m&JﬁgULLUUmia'qwé’wmszUziﬂé’ﬁf’ﬂﬁ?ﬁé’ﬂﬂﬁﬂﬁﬁﬂﬂ?ﬁyq
Fyuauuwindnsgninsgunsaidsuargunanisu Turneiisuuuunisdandsnussoglnaiiy

Tdndnnisnsunsnszatepiuvesnduwivantnivseaduaudivglunsdandsuaingunsal
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dsldsaunsaliu Tnenmdl 2 uandlassairsmadundsnuvesssuudneloundanuliany vieFen
Sndonidlsin Tasadensulamdsnuananuiingduliiiinssuanss (RF-to-DC converter)
yosgUuuvaumszerlng Tasundanuainnisunsnszaenauvesauuusimantiififianseinieasy
mniutloudrganiiviintiiiufusufiuaud (mpedance matching) swinsangoInIALaL 1993
AL (Voltage multiplien) Timangan wntudignssuiunafivssfuussiunagnszuiunis
n383 (Capacitor filter) Aoudadngauiundsnurdenunines

Receiver
antenna
- - 1
Impedance Voltage Capacitor Storage or
matching multipier filter Battery

nawn 2 [asvaswiniaSuwasinulus:uunielouwanulsany
#i31 : Bi, Ho, & Zhang. (2014)

weluladdeloundsnulimeiiy Wunaluladitenudingfielflunisdreloundsaulih
LﬁmasmLﬁmha"l,aﬂé'ﬁﬁﬁﬁﬁaaﬂaﬁéfmmsa'n (Shinohara, 2011) dumeluladaneloundasnuldans
Fananaziauswiumalulaninfuifswdsainaduauding (Energy Harvesting: EH)
Tnemeluladnafuifemdmunnaduemuiimgdgnimuniieldiussuuioms|aeilindaaush
W syuulAssieuesiians (Wireless Sensor Network: WSN) (Belhadj-Yahya, 2010) #38Liiue
aUﬂsmmmﬁmLLwElﬂ,ui'mma (Wireless Body Area Networks: WBAN) (Huang etal, 2010 Young,
2010) IﬂaLmiuiaamimummwadmumﬂﬂaummmm Jgvhnsfuiemdsnuainaduaud
Inglugruanuiengg Miinsesnuuy Wy grumud 2.4GHz veslaseing Wikl iievunld
DuwramdnilitussuulasengFaendsnush nevhausuiumeluladvesaeonenaz9as
Beanspud (Rectifier) FaFonanoIniasuuuuiidn Rectenna dunannissandisewing Rectifier
war Antenna ldlunisuvasaduwsimdnliiiainanudingidundsnuluiinssuanss
(Direct Current: DC) (Mahfoudi, Tellache, & Takhedmit, 2016; Theeuwes, Visser, Beurden, &
Doodeman, 2007; Young-Ho & Kai, 2002)
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3. Inalulagnsdeansioyana:liniavlSanenvuailiwsounu

L%ﬂiuiagmiﬁaaﬁsﬂja;ﬂaLLaziﬁﬁ”léJde%JmEJ (Wireless Powered Communication: WPC)
Humeluladisznoulusegunsaldmdsnu (Energy Access Point: E-AP) ivimiiiilunisdswdaany
%16 (Downlink WET: DL-WET) Isifugunsai3u (Receiven) vdogldau (User) aniugldan
whnafiudsuararamdnudnaniilumbsfiundnu luiidoradusunneiniedui
UsgquuuBaean (Super capacitor) Mé’qmmf‘u;ﬂﬁﬁmu%ﬁwé’wuﬁazamﬁé’m%’umi?iqsﬁa:gaLLUU
1¥aneludsgunsaisutoya (Data Access Point: D-AP) (Uplink WIT: UL-WIT) &3 E-AP wag D-AP tiu
#sundsnununamdsnuasd lurasdgldnuduldsundamuulimeriidu Seldmuluid
vngfagunsaldeaslimevunaidn wu gunsalnmadunuuildlusianie (Huang etal., 2010; Young,
2010) gunsalasedumsdulmvesermsuuulians (Wireless powered sensor) safsgunsal
9936199 TuszuuBumedidnvesasnds

nnmil 3 wanslassadaiiuguesssuunsieasteyauadliiddl fmeuuuddlandouriy
Tngansowvmnulassaisvesgunsaldmdsanu (E-AP) uazgunsaisudaya (D-AP) laidu 2 guuuy
AeuuuRndauen (Separated Access Point: Sep-AP) LavWUUARRTII (Co-located Access Point:
Co-AP) Iﬂ&JgULLUUa@&y’aLwﬂ \uguuuudl E-AP uag D-AP ﬁ?uﬁmé?aLLsmﬁ’uas“JﬂuawTﬂLmﬁq Tuvnid
EULLuuaﬂﬁgﬂiﬁuﬁu L"ﬂugmmﬁﬁmﬂﬂﬁ E-AP uaz D-AP 8¢ au fiuniade iy vieniglusduseniu
Feazi3ungunsaiuuuiiin Hybrid Access Point (H-AP) Tuszuumsdeansdeyauarliidsliae
wuvddlimdouuiiy %Lﬁudwiﬂ%’mmmaziwﬁuag a0 Sunisiiuansinety Tnefiszeginesening
Aldauda H-AP vy Dunalhiienisanneuvesdyaialusinaiilaiviafu Imasﬁuag"ﬁ’u
TLUTUNTTUIN H-AP 5&@%’mmwiasimﬁlﬂwhﬁu v‘iﬂﬁr;:ﬂﬁi’fmuﬁﬁiw3%1&1ﬂé’lé’%’uwé’wu
mm’i%ﬂ%&mﬁag}%a (Downlink Wireless Energy Transfer: DL-WET) LLﬁz@%ﬂﬂuﬁagﬂﬂéj gl
Wé’aamium’adﬁayjaﬁﬁa&Jﬂ’hiﬂ%muﬁa%ﬂﬂa (Uplink Wireless Information Transfer: UL-WIT)
fa3enUsngnsaiiian Doubly Near-far problem (HunalviAnenslawinfeutusswinegfldam
(unfairess) (Ju & Zhang, 2014a) Fslasin1siauguuuunuais (Protocols) fiflnnsvhausauiu
5enI9 169U (Users cooperation) Taguusguuuunisvinausiuiueenidu 2 jUusuufe
ANUTIUEaR UG (Energy cooperation) (Dai, Li, & Renfors, 2015) kagAusiuilonutoya
(Information cooperation) (Chen et al., 2015; Ju & Zhang, 2014b)

241



D-AP

H-AP

(A) Separated Access Point (E-AP/D-AP) (B) Co-located Access Point (E-AP/D-AP : H-AP)

— ——» Wireless Energy Transfer (WET)
— Wireless Information Transfer (WIT) Data Access Point (D-AP)

YD User
$ Hybrid Access Point (H-AP)

i Energy Access Point (E-AP)

mwii 3 InsuadWuguveds:uumsdoansiioyana:liiraulianenuuailiwsounu
i1 : Ju & Zhang, (2014), Bi, S., Ho, C. K., & Zhang, R. (2015)

3.1 nASuwawuvadnasdeansiayana:lhniaulsanenvudsliwsounu

= & 9 - ) o o Al ‘:4' aa 9 cu

Wesngunsaldandanumse E-AP Wy vihmihilunisnszaneaduanudingludagunsalsy
Tnpgunsalfuliuagyinissupduanudingsinann ndantuazyiinisdsulindundsanulin
Fsaglugulnlfinnszuanss (Direct Current: DC) ImsﬂmqaswLLavaaﬂUsmawanmmuwawm
fiugudenafudemdsnuaneduaruiinerieaduusingnluih danmil 4 (Zhou et al, 2013)
nshauduanatsomamimirfdugunsaiiundsnuauuwimvan i luenidlugiuaiiud
feanuuu ntudgygIudinanzgniseanssuaanaudIngliduliiinssuanss A1e1993
Seanseud (Rectifier) Fausenaulumennslalenuazlsasnsasnudaaiu (Low Pass Filter: LPF)
P a4 o & o ] < % -~ =
Mvagay weimsiundsulugduvuliiinssuansadrgdunundsnulnivsowunnes
Tngnszuiunsiananaziindgyayiasuniu (Noise) 1, waz M., Jadunauiainaigainiauas
FVIFYINTLUAN UGN

Receiver
antenna
0 | — iy ——— i (1) |
y): i(t) | T4 (4 i
I Storage or |
+ r Diode LPF —(*) R
A G | B Battery
|
I Rectifier |
n (i) e o 1on, (1)

nIwiN 4 NASUWAWNU (Energy Receiver: ER)
fian ¢ Zhou et al. (2013)
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3.2 n1nSuveyaveounisdeansveyana:lhnnavlSanenvuadliwseunu

v
o

& o v = aa P s o =
fugulunisfudeyaainaaurnudingluilasiaiaarasrusenau danwil 5 (Zhou et al,,
= ° & v a I = | I = aa = o
2013) Tasiin1siaulesdiu Buansudyarundusdmaninivsonnudingiiaiseiniasy
WAndyayrassuniuiiosainageinie 7, nuudygiunnudingisuladngin y(¢) AgnuUa
Tduauderuuaniuun (Baseband) #181935 RF band to baseband conversion &sdtyayia

) & e o a o 7 | Y

wakuudnana 1l Wudygrialidigaweusdon (Analog) andugnasludanssurunisulas
DudyeyauBa@dia (Analog-to-Digital Converter: ADC) tlavinisaendeyaadoya (Decoder)

al

Fadudygraufigndanaindunig

Y

RECEIVEN  prrreseermrosreome s
Vantenna | 0s2zfi+6)

"o

n (1)

Mo, (1)

sin2z fi +6) J

RF band to baseband conversion

nIwh 5 NASuialya (Information Receiver: IR)

fiun : Zhou et al. (2013)

4. inalulagnsdodisvoyana:lAniaulsanenvudiwsounu

weluladnsdeansteyauagliidsliaeuuudmiondy viomaluladdreslouansauma
wazlvnaslFaneanfeaniu (Simultaneous Wireless Information and Power Transfer: SWIPT)
Aossuuiivsznaudie gunsaldendunuiingflannsndwidoyauazndsaulunanioatuuasy
TpAumnuiieatuld nsfigunsaisuliindsnuanuvamdanuns wasdanuaunsalunmssusis
%’agauazLﬁuL?imwé'mumnﬂﬁuiwqﬁqﬂaﬁ’ﬂé’ (Krikidis et al., 2014; Liu et al., 2013; Shi et al,
2014; R. Zhang & Ho, 2011; Zhou et al., 2013)

TAssaneiiug U095y SWIPT wamsdanmdl 6 Usznauludegunsaidauuy H-AP viuthil
Tun1snszaendunnuiivg Fadunsdsiondany (WET) uasdoya WIT) nioufuuunduai
ey ldgunsaisudesldan (Downlink WET and WIT: DL-WET&WIT) arniugldauagyims
%’Uﬁ’agmmﬁaﬂénL‘ﬁaLﬁuasauwﬁmuuas%usﬁau“aiﬂw%fauﬁ’uﬁw PneAdelaeilunisesnwuy
s¥UU SWIPT fiinquszasddiunnsnaiusenly 1wy senuuussuuielvldmmdsnuddldauiuien
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1¢igaan (Maximum harvest energy) ¥3090nkUUsSUULBENT1ToLAGIARYDIELTIIU (Maximum

information rate) “1a«

— — —» Wireless Energy Transfer (WET)

— Wireless Information Transfer (WIT)

E]Y User

% Hybrid Access Point (H-AP)

H-AP

nwi 6 InsuaswWugiuveus:uugeansioyana:lHraulSaneiuudiwsounu
i1 : Bi, S, Ho, C. K., & Zhang, R. (2015)

Transmitter - Receiver
antenna h antenna
——
- Y(1)| Energy Harvesting and
g ( { ) Information Decoding

”,'4(" ) Receiver

nwi 7 s:uugeansioyanalimanlSansiuugdiwsounu Iuugmsagn
i : Zhou et al. (2013)

AWl 7 LLamaizwﬁammvua}mﬁiaqmﬁnm%‘ummmLﬁuLﬁ'mwé’amulﬂﬂww%auﬁ%%’u%’aga
MnAduAMIEINgveInadsls Tnefiniadwazaiaiuusiazin Uszneuldeagoiniaviasy
waztmualiaiadadiiadyyimanuiivanuudiBedou (Complex baseband signal)
ux(r) = A(t)e” Iy A flovunn uae g(r) Fewlavesdyanasvauuusiedou x(r) Juluuudion
WU BHz waginuali E[|x(z)|2}=1 oy E[] uay || AoAraiantenieadf (Statistical
expectation) uagAduysal (Absolute value) auaIAy mﬂﬁy'umﬂﬁwﬁmma@Lamé’iyzgwm
mﬂﬁ'juv‘hmadaﬁ’@yzmmmm?ﬁmqé‘f&ammi‘ﬁ' (1)
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s(t)= \/ﬁA(t)cos(Zﬂ'ﬁ +¢)(t)) = \/ﬁ‘ﬁ{x(t)eﬂ”ﬁ} (1)

lnefl P waz [ Fofdsnuadeuavaudaduniivesniedsudidu lag E[s*()]=P
wazdmuald B<< f lag R{} unudrnadwenaudedou anludwudygialiaeniuges
dyaasiidnsnveredosdyyrandu 4 lasd £>0 wazdnisidesvumana e 0,27)

= o a

Fadlaunsauyaiedouvewosdyarandu i = Vhe”

nniudyauannedasdigaeseinaveaniasulnefidyyinusuniusuuind (Gaussian
noise)n, (t) iinannansenmet uazdlasinsiun, (1) = V2R {n, (1) Nawitn, (t) =n, (£) + jn, (1)
vaugdt m, (1) wag ny(f) unuesAUsznoUIBIdYINITUNIULUUBIAYTENBUT A (In-phase)
wagasdUsEnaURIa N (Quadrature) saddty Tasauslyt n, (1) waw n, (1) umudsdudassuuund
(Independent gaussian random variable) Imaﬁﬂ'wLa?iawhﬁ’u@uéLLazﬁmmLLUsUiauLﬂu o /2
WnuAlg N (0,03/2) Tnefl 02 =N,B uaz N, AeaunuinyuaiUnaduvesdyqyinsuniu
Fraifien Faagldin fia (D~en(0,02) Tasfin, (¢) \usudsdauuu Circularly Symmetric Complex
Gaussian (CSCG) Ingflanadvinfuguduasinmuuususumiiy o2 Seudyanaiisulaie

y(0)=V2Rj{()} @

J’(t) = x/ﬁx(t)ej(z”'mg) +n, (t)ejz”f’ (3)

4.1 nMASuwawuvauniséodisvoyana:iiniaulsarenvudswsounu

NMATUNSIU wanslassaislunmd 4 Fsiesduseneuiaiiou Rectenna (Akkermans,
Beurden, Doodeman, & Visser, 2005) ﬁmﬁwﬁiuﬂ15LLﬂaQﬂ§umm53wq y(t) Fsudnan waadu
Tfnszuanss i, () ferasieanszua dadaeialuudazuseneuludelalanuuu Schottky
LAY IINTOINTMAREIY (Low Pass Filter: LPF) widsanniy Tuihnszuanssdananiazgniinly
Uszqliiuuumned dslwiinszuanssuieenvedlalonuuy Schottky tulunmaunisi (4)
(Akkermans et al., 2005)
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i(6)=1,(e""-1)=ay()+ay () +ay’()+ @

Ine 1, waz 7 ununszuaduimnazussiuiosnnauiouvedlaleniuu Schottky auadv
TummvwauﬂsvaMﬁa =1 }/"/n‘Iﬂ’EJ‘Vl n=12,3..., LﬂuwamﬂaummmﬂLﬁEJi‘UENﬂQﬂ‘UULEJﬂ"ﬂWLUUL%Ua
ety sl (2) war (3) annsadeulndlii

¥(6) = 2R {NIPx (1)) o, (1)} 5)

y(t)= V2u, (t)cos(Zﬂ'ft + @, (t)) (6)

H(1)
Y, (t>

il o, (t) = arctan Ing

2 2

Hy (t)= ; (t)"'qu(t) @

() \/ﬁA( )cos( ()+9)+n,(t) (8)

AGE JhPA(t )Sln( ()+6)+nQ(t) )

wnuAaun1sf (6) asluaunisi (4) Tuguves y(r) wazvhnsdnaunisludiuaudgeeen
(@endnadud 2) azlaaunisaseludl

i(t) =~N2a,u, (t)cos(2xft + ¢, () + 2a,1 (t)cos’ (2zft + ¢, () (10)
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i(£) =, (t) +2a,u, (t)cos (27 fi + @, (t)) + a,pél (t)cos(4m fi + 24, () (1)

e i(¢) Aenszudlifinunesnvaslnlen ndunszualiiidinanazgndsinuasasnses
Avufiieing asesnsest andusiidnesduszneuminiigs Wevinmadeanssudliindoianis
Tiinseuanss i, (1) Feaneasidesnszuadanan iliAnduiidudyginsuniu n,.(t)
Flaamnnsil (12)

i (i) =y () 41,.(1) (1)

dlo a, Wuraad MTuegiulalon dalu ieanuazain Feauudli a, =1 91ntuunuen
aun1sil (7), (8) waw (9) asluaunisi (12) agledn

iy, (i) = (VAP A()cos(9(1) + 6)+n, (1)) +(NhPA(1)sin((1) + 0) +ny (1)) +n,.. () (13)

auulinasnulnifeunisudas Susednsainnisulaanaeau (Conversion efficiency)
Wiy 0< ¢ <1 reugniludszauuames uasimvualidyaiusuniuiinainaigeiniAwag
nvesieenszualiandesunn Seawnsoas n, (1) Al Aunduiiiufeliwasszqlud

rec

wunmasunushe Q dedimieduga Uoule) feamnisit (14)
=CE[i, (1)]=¢nP (19)

4.2 naASuvoyaveadnisdeaaisveyanazlhniavlSanenvudewsounu

Mnlassaislunny 5 anudliniasuteyatuiianuaansalunssuiinavesdy mmiﬂ,ﬂ
(Coherent demodulation) Immsmmﬂammm y(t) wsuiﬂuuﬁ] aﬂLLUaﬂmUu dyeanTegou

o

a o

gruLuanuun  y,(¢) Fadudygruuuuueusdon Fanszuaunsulasil aziind YIUTUNIU

2
2 o ) o ' o P o aa o
Neov(D~CN(0, 0%0v) wdieaniiu dygradsnaniazgninluudadlidudygyrunivaldaunis

lusuuuu Discrete-time ADC #ail
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f’[k] = \/h_Px[k] +n, [k] +n,, [k] (15)

neh k=1,2,..., danuaun1si (15) awnsadeuluglaunmsauyavesgesdgyanalfaswuy
AWGN ey

Y =JhPX +Z (16)

el X way Y Aedgyaramidiuazvioonnuainu laeil Z~cn(0, 03 + 02,,) AodQan
SUMUBstoULUULINTE (Complex Gaussian noise) waztasdeygadiinsnszaiedu X~cn(0,1)
= = o v Vo ::4'
FeEnusndeuaun1IenItoyagaan (bps/Hz) Ladsaunisi (17)

hP

o, +0.

cov

R=log,| 1+ (17)

JEUU SWIPT 5uLﬂuﬂﬁ%’uwé’wuuaz%’agammﬂﬂéuﬂamﬁlﬁmﬁ’mwuw%’auﬁ’u ot
druveanasusndudesdimswendyaaisuldeendu 2 dw Wud dwwsndmsunsfiuien
WAL LLasd’Juﬁaaqé’m%’Umiaamﬁasﬁaaﬂa %ﬂ%L%‘smgﬂqumﬂwﬂé’zgzgmﬁdw Dynamic power
splitter (DPS) laganunsawuseanla 3 sUluy Ae 1) n1swuamIwIal (Time Switching: TS)
WARIRININT 8 () 2) NMIUUIMaRI&a (Power Splitting: PS) uaARIFanm 8 (1) uag 3) N1suUards
wuUeaUn (On-off Power Splitting: OPS) %QL‘f]ug‘dLL‘U‘U‘17‘|ILﬁ@ﬁ]’]ﬂﬂ’]imﬁmi%ﬁ’hﬂﬂ’]‘mﬁﬂ%’mL’Ja’l
LAZNITLUMINAI899U (Liu et al,, 2013; C. Zhang, Zhao, Li, Zheng, & Yang, 2014; R. Zhang
& Ho, 2013; Zhou et al., 2013)

Receiver
antenna

(n) '—'—’| Information Decoder |

Energy Harvester ‘

Information Decoder ‘

()

nawn 8 §U||uumsuu'awa‘amu||a:ﬁogavaas:uu|ﬁmﬁ'uowa‘a\nu (N) NWI9a (V) NWNNAaY
31 : Bi, Ho, & Zhang. (2014)
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o

nsuendygauwuu DPS du WunisviliniasuaiusafisrSundsnuudisudeyasnn
pauANUAIERsItusuunSandulutaan ¢ Weaiuld lae DPS agvinisuendyaiaunsudiun
sonduasitemuhednsdmunsuismasiimunzgeay nanfe dnsdw p(r) dmsunsuusluda

AN IMEINULEEERSIEIN 1 - p(r) dnsunisudaludaniasudeya lae 0< p(¢) <1

sEUU SWIPT uenannaziinseonuuusuuuuiuanssiuluesnisudsndsnunazdeya
wdaty Ssfinnseenuuusuuuulasaisvosnadundsnunasfuteyadndae Sslunsoonuuy
Tnssadnswasmaiundinuuaziudoyatiy amnsoutsoentd 2 sUuuu Ae Tugtuvuusniulaseads
yosmAFundanuuaziuteyauuuLenty (Sep-RX) wazguuuuTiaesielaseadisvesniasundsny
wazsudayauuusuiu (nt-RX) wansianind 9 uay 10 audy Fus 2 sUuvuiasldnmasundenu
filassasrdlunnd 4 wiloutu Weaudupnsafuiisuuuy Sep-RX tu vhnnsld DPS fiskumis A
Fan il 9 6’?5@%Lﬁu'mzﬁwmil,waé’md’mé’aﬁym y(t) Mednsdau (1) dwdudnisifiundenu
way 1-p(r) dmsudnsuioyn Tutsidygradnaiugiunuiing deuszdadndduiuife
wisuuazsuteyarely Turuedisuuuy Int-RX thy 16vhnsld DPS fisumis B fanwdl 10 ey
Igdunsuisdndiuduaandmnldvinswlarnuivesdyaaasiudugaguvaluusivig
nanferunsuUassInglieglusuuuuliihnssuansaudn 1, (¢) fsaunnsdi (13) sedamdu
p(t) dwsudunsiiundanuiay 1- p(r) dmsudmsudoya

i Receiver

\/ antenna DPS \/m}'(f)
/"—'{

Energy Harvester ‘

p -
‘\:'-/: A ')'*\.,‘_
| T —ﬁ Information Decoder\
VI=p(0)x(1)
n,(t)

nawn 9 [asyasuveuniASUIUUIENS:HIWNIASUWAIIUIA:NIASUTOA
fian : Zhou et al. (2013)

Receiver
antenna

()

I(f) id‘r(’) ’,,DES,,'DU)J;’”(’)

| |

0} Energy Receiver n, (1)

*l ADC I—'| Decoder|
(1=p0)i (1) VIk]

Information Receiver

nawi 10 [AsvadveunASuIuUSIUS:HINNIASUWANUIIa:NIASUTOYA

fiun : Zhou et al. (2013)
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5. asu

welulagnsdoastoyauazndanuliaeiiu ffaunsmusiiy dudeluladnmsdoans
foyauazlyimadlamenuvdsliniontu Fnssmasundany uaziesmasudeya asvhauauay
nantu udumaluladnisdeansdoyauaslimdslfansuuudmiontu dnssmasundsnuuas
1Inesudayarinsfundsnuuasteyaandyaaniaiu Tunansediy Tnensuuadnaiuiios
Fuldundsnunariududeya awnsausudilidenumunzauld fiansudsdndudoyaadous
NAIEYDINA sﬁqé’uﬂummﬁﬂ?{uiwq warmswldndnduaamdinisulasuivesdyaiaas
Huarwiivawuudud meluladmsdeastoyauasndsnuliaed ymslugmauszgndldluau
mnnssudeaslvig Aliwefindeuls InslanzedisBnsuszgndlifidesnsgunsaldeastoya
flaifundsinendenuai uasbiogluanuiifiaunsodsununmeivesadsld iy lesuomuiges
Baelulassadomsvieasnu dmdunsndutoyaiiinansenuselassainmesenasuioasnuty
vdalasesnomumeslfaeluiuiiun 1ae dmfumsideiamunresenlusiusiieg Ty yenwile
"LﬂmﬂﬂmmmiLLUaﬁmdaué’fyfymﬁ%%ULﬂuwé”wuuaz%’uLf’luﬁaaﬂaﬁmmzauiuamuﬂﬁaﬁ
#99 udr Selimsimumaluladnisdeanstoyauazndsuliasliiaudasnioveadoya
Tagannsavussiuanandudusvesdoyadidild Fsndsteyaiisnsisinelumauiiiivua
¥udr wvasafoannisgninduteyald duindumaluladiddduiiiluvssgndldld uas
duithluideimunsiosenladnie
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Abstract

Currently, there is a large number of mobile phone users' personal information being
infringed upon by consumers. Without permission.The service users suffered the damage and
the problem of business exploitation from such information. The authors should study the
protection of personal information of mobile phone users. To see the importance of privacy
in such information. In addition to the laws relating to the protection of personal data. Include
practical privacy issues in practice. Personal Information of Mobile Phone Users. Beneficial
and punitive at the same time, depending on the purpose of the user. Five issues have been
analyzed. 1. The problem of using the authority to issue subpoena documents of the police.
To obtain personal information of mobile phone users. 2. The problem of protection of
personal information of mobile phone users in practice is as follows. 3. The issue of personal
information disclosure of private mobile operators. 4. The issue of consent of mobile
phone owners to disclose personal information. Unlawful exploitation of personal data
of mobile phone users. 5. The problem of authority of the National Broadcasting and
Telecommunications Commission. To protect the privacy of mobile phone users.

Keyword : Personal data protection, Mobile phone users
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ANENARY : N13FRENT NEALAEHA NenLAALNDS do Folul

Abstract

Podcasts in the United States have their turning point in becoming mainstream media
as a result of technology development and content quality, enabling U.S. podcasters to generate
major incomes. In the future, podcasts in the U.S. are expected to experience increases in the
number of podcasts, listeners, and revenue stream as well as improvements in quality content.
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In Thailand, podcasts originated from those who like to listen to podcasts and turned
into podcasters. Thailand podcasts cannot become mainstream media due to insufficient
technology literacy. However, podcasts in Thailand experienced an upward trend regarding
the number of podcasts, podcasters, and listeners as well as an increase in advertising income,
but no sign of an upward trend in quality content development have been found.

Keywords : Communications, Podcast, Podcaster, Media, New media
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warUsanWAEs (Schofield & Short, 2007, cited in Jham, Duraes, Strassler, & Sensi, 2008, p. 278)
Tnegflineaunadfineuniasuudessulatazgnisonimenuaaines (Podcaster) (Whitehead, Bray,
& Harries, 2007, cited in Jham, Duraes, Strassler, & Sensi, 2008, p. 278) TuduAns At ues
WORLARFNUT SHuauTEnsvasHeauaadldiulntusEesInEs Ul A 2005 Ssenswonuaed
9gfUszanad 3,000 518015 (BBC News, June 28, 2005) lullagdu (ieuliguieu a.a. 2018) 1516013
WonkAAABE YT 550,000 $18N1T WAEdTIBNITNEALAAALINNI 100 mwiluilan (Podcast
Insights, 2018)

wonllAdgs uds:zinAanSgoIusn
wonwAad lndefLlaTuATIwsNIUUTEWAENSTOWSN AUEREANOALAAATIBWLINY AB

Aldaululseimeanszensni Inenenunadteidudeddisdmivuionineslunsiienienain
o/ L3 ] =3 (3 a £ s A a s
nsdunwalinlduuivledlugduvuresdes gldnunenuaadsewsng Asasalamles laneu
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(Christopher Lydon) fil#insunideyaannisdunvaiuagmafiudoyalutanismideadends
Usesuduansgomsnilul a.a. 2004 (Hammersley, 2004; Voices.com, June 4, 2015) lun sy
noakAaRluanszousnMEmiuisinnntunssudenines neufidevdnasiduldnenunadlidy
Uselend 1y ineviligesnlyud (The New York Times) uaglaey 1eadan3viaesiia (The Wall Street
Journal) (Hammersley, 2004)

Tudhuvesmslimenuaadiionisdne Tl a.e. 2005 unVinededn (Duke University) 161
msneasditndnwituanwesesulatriulowen dedunuanmneaasiinuit dhdnwlesu
Uselogannisiisloneslunsnumuunideu wideideds detnfnvmsuifinistuiinanaes
o uazaninsasuiluanesdoundsls envrhlviindnwsnaunissnaulalidnieadeu (Belanger
2005; Earp, Belanger, & O’Brien, 2006, cited in Parson, Reddy, Wood, & Senior, 2009, p. 216)
n&nnsdiAny ot inendedn fnuitefidudinufnuddyuesnslinenunarlusesu
fannsoldnaununisasuluiosdou uinan1sidenuin msSeuluiesdindinnud fyuasdalis
nafinenwaasazdudonarsildunuiinsaeuanineenassumivends (McKinney, Dyck, & Luber,
2009, p. 622) Tun sy uniineraeluansgausmlvianuddyiunisidnuremenunad Tudagdu
uingndetuiluanssowiniineaunadfisarilasumingdoenadunients wu Princeton
University Podcast Harvard Voices ag Brown Lecture Board ﬂgﬂﬁ WAANeSenatewAefil
nsdnvinenLAaRin1seanaINMATIENsiuaInaetes lneluseanlununaiviLas A N15TEY
nsaeu U Tunsdluesuninerdsladuides (Columbia University) diwenuaadvos School of
International and Public Affairs (SIPA) Tasany Tunsdivesrndifitededunmingdeansnia
W Harvard Business School (HBS) fveswanunaniisniunisinennsliuinisuinis 7 o
lAuA Cold Call Managing the Future of Work The Business After Hours Sky Deck (Wonuaaafwe
LA HBS) The Capitalist’s Dilemma lag We Are HBS faudinslanenupaalusyauanzlazumingdy
Tuanigouiimaziimsfufededaiau wineaunadod1aduninisvesunaumineg ds wu
umiingndoioa (Yale University) Idenidnnssdnwenunasilinnuilussfusieivuasssiuany
Tnefdliwonuaadliansadidaiomuomenunadanueundinduneaunansnsoly

wenanasdudenanafiolilunmsussneunisieunmsaeuuds neauraddsimihfidusinans
IuﬂﬁﬁamsmqmiLﬁaf[,mj'wiwdwmsmLﬁmmilﬁaﬂé?wizmm'ﬁuﬁm%’ﬁaLaﬁﬂﬂu"ﬂ A.A. 2016
wung auan (Max Linsky) mauuauuaams Adusu (Hillary Clinton) I§davinsenswenweasid
Fo1 “With Her” senemensausnideudomeay 3 a.a. 2016 dafunisldnenunadiiionsmides
yomssanluuasndilallddmilnenssanisides mauddavinlnegaivayunssansiies Saasuas
Fumidedlalianuddyfunenunassenistl ssduldanmsiiselialumsdunivalifentu
srensdunamaieneu uenani da AauRY (Bill Clinton) 1wad Aausu (Chelsea Clinton)
WAy W1suvad (Marlon Marshall) 8 uien1snidesseausy u1en uassa (Maya Harris)
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inwuleuigenila wunu 538 (Megan Rooney) fillsuuvye waziln wesiaa (Nick Merril)
wuynsiensaung Sadudnmislunislidunivaliusenis With Her

Yagudelutsunaansgowinilaiinsvenegugldnuriugemanenwaad wu

fefeiiun 1oy t0adanin wedta Inisliuiniswenunadia 8 s19n1s wiseenidusenis
Ussiamdunty 5 unit semsiifidenn 8-10 unit wazsrensfididevlaliu 30 wnit wex Theedn
lnud Smemamsdomnanenuaad 13 s1ems Qudnwiuiifnensiddianemadulsesey
9 51819) Li‘]uswmiﬁwmﬂwma&y’ﬂu,m'swmiaqﬂ‘dn n1siles aups Jausssu lUauderusn
(The New York Times, n.d.) %’aéﬁmmLﬁmﬁ”‘umssusnagmﬁﬂsﬁu%mwaq§a§QWuﬁaqﬂﬁgq
\evIRaRansY Leesila wazieez Tivesn nud Aemhivledldlsviigldusnsanunsaddanenuaad
Ielasazaan wihduleddadunmsduluiireumudiligidilduinsldemunanudundn annsa
oyl wesuaadielduismwnadenviswesnisseseanisliuinsuslalivesmandnlunis
as1ueld unex teadanv el uazney Tawesn nud dutunsadeldannsaiagy

a L3

A da 19y a v o & a ) I3 ¢
am%ﬂ‘mLaEJﬂﬂ‘?jmmﬂumilﬁmmLuam“uaﬂmwu‘w WQIUEULL‘U‘UEJ'EJUI&ULL@%@EJWlﬁH

doing Ieiiunslviuinisainnisesnoimauuuesenlatiidueeulatiiuneaunad 1wy
Theosn Wuan L3Ale (New York Public Radio — NYPR) uagtuduiua #uan L5dle (National Public
Radio - NPR) fagosn iuan Lsdle dessaulud a.a. 1967 Seiluanifivgiifiniseenenaiassmna
1A8NANTIBNITNAY I8NV LLﬁ%i’]EJﬂ’]SUi%LﬂVl’gus] Theedn Wuin wile senenmAsiusEUY
1oLox (AM) waztendy (FM) (Wikipedia, n.d. [al; New York Public Radio, n.d.) 1wl a.e. 2015
1#fnsressuidnlunietheedn Wuan sile Auulufimahmemmeaueadiasans luilagiy
Thgedn Wuan 1sile dnemneauaadnelduusudds 31 mems Taednensiideidedusedulan
wu wWinlalufind 15Ale (Freakonomics Radio) Aléfileuniisde Freakonomics (Fonwilneg
wisHgian) afiu 19, quIUeS (Stephen J. Dubner) uiludaiiusianis (WNYC Studios, n.d.)
wduuua stuan ile seneniesausl A 1971 TuthgtulimslimEnmenueadmelduusud
WL Wuan 15ale unde 42 s19ns (Wikipedia, n.d. [b]; NPR, n.d.) Tnefisensiiideides
11 Planet Money $18msanufifenfiunsiunasiasugaansuszgnd wag How | Built This with
Guy Raz s1emsduntwaiyanadideidosseduussna 1wy 1an awn (Kate Spade) ofngrand
Kate Spade v15U191 lalAwsu (Barbara Cocoran) #RndUs18NTS Shark Tank wazsn gevliuuu
(Reid Hoffman) Q’i"mﬁaﬁy’ﬂ Linked(n

< S v ! = < sal v Y = Y a 1 ! s ¥ o
vuled fMegrsdeussinnivlednldveregunisidifeglduinisiutesmenenuaas laun

gnadniliisnd (HowStuffworks) Baluiuledndnisnenwiaud U a.a. 1998 negnenaudueiaise
wiIne1de Luledenadiniisndusniduduluinslianuimeininemansungen deuild
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naneduiuledflimnudsuiausssy mstiu laaled waziinsliuimswenunasis 34 519m13
Tnenfunensiisntulasfinnusnadiiing wasnisdnmemsniuesdnimeuenuieynnadu
(HowStuffWorks, n.d.; Wikipedia, n.d.[c]) wealLagadvuasgnasiiiliisndiinisesnainiAagg
ahiane wazineauaanosUszdrsens mavasuruanmsliuinsiisaiulsdandunist
vimsvislugUuuuresiflenasneaunavilisiasndAsndnaneduiisanunty

WOAUARA UONIINATVILVDIFDUSLAMANGY InSanonuaas wamIIRNMsTNE LY
vesf{liuinsnenunaddsualiiansnsuivigsiaiunsainasenmenunadlneams leun
Audn e (Gimlet Media) firosslud a.a. 2014 Tnseidnd ududsn (Alex Blumberg) ofin
Tusiawwassnens This American Life uazfsaunofauazgansons Planet Money anniutuuua
WUan 13Ale (Gimlet Media, n.d. [a]) T1eMsusnvesiudn TiRe Ae ansndUunenuaad (Start-up
Podcast) sensfieidnd vduddn WuddamenisunsdiFesnsieiaminsunenunaives
P03 iU Maveyulunminamindy Bnsdenuazddouith warnsusiuluifudurossn
19158013 ndUnanuAad Uszauaudusalusydvuiuinaniesenniidlnanilssiens
TundniAuauauaitiivian (Rao, 2018) ties 4 Indsannnsiensansnsy Tud .. 2017 Audn
fife anunsnszaunuldfe 15 duaeaansansy wagninnuuidndiuiuan 2 au Huswou
103 au Tul A.A. 2018 (Heater, 2017; Gimlet Media, n.d. [a]) Autdn Fife ds1en1snanLAas
Twe3a 21 51919 LLazﬂaﬁ;ﬁuﬁiwamiﬁé’qmi‘]’maq 16 579015 (Gimlet Media, n.d. [b]) 519015
vosiudn dife danuleaaulusimuaunimiaznisadenuraInanereen1snansients iy
AN enshuasedinishuaideyanazldszasailunisndnusaznouroutiauiy In1siu
ﬂauﬂamié’mmwmﬂuumzﬁuﬁ Tuu19518M15 WU Swane eea (Reply AW FadusensiiAendu
walulad Walenalsigfilemathudedodaiudian Tnewenunamesuaziinnuagsihmihiiadion
AavauasualuAumANuITarinunalusents luduanunaInnaeuedsenis s1en1s
fanalmilusunsiiaueruda Wy wegfind (The Pitch) stemsiliingshafidosnstuyu
uauslewfogsiatuinamu Menslddyinamuindeilaingsiauazdnduiulusenisinlas
Huifflaunslésunu s19m13 wer 810unn (The Habitat) Wunisiiudeyavesenanasinsiidnlueg
Tuannzussemadiassvesamssmaiduszozina 1 3 sensléilamefisannzvosoranasingd
dioafarinannmsinsdetulannisuen laglifAeduiiannsafanuermatnanaild (Wisuaiiou
nsad1eTenFedn (Reality Show) TusUuuuvemenuaad T18n1591UATT (Sandra) Huazasi
ganeIMAnIving neduanmanyunirfedyaUseivg fuds D foldindszaurnudisalu
nsadaseldvatens eanalasaniivarnvaisfianunsataaduneauaadvaissionis
meldnnisnedudns Taefinussensanindunenweadligniedvans lulnsaoifinga
10U% (ABC - The American Broadcasting Company) waeldnanfiiTsdennuilude Alex, Inc.
uenantinuds ffedafunsmuesfuuiondug lunsiufusdanensmeaunadifleaiivayy



wusuAiuY lnslanie Wy ugueuseu (Blue Apron) Blug (eBay) Lninasisa (Gatorade)
Wamesn1sa (MasterCard) lulasgenyi (Microsoft) SUen (Reebok) @uwmis alle (Square space)
Aunes (Tinder) Lazlio3u wonuaudn (Virgin Atlantic) (Gimlet Creative, n.d.)

waawAdasd nafintuvesmenuaandsldnoruialinguaudiuiundsldnarenndu
WamLmama%ﬁﬁﬁaié’wé’ﬂammnﬂu;ﬁmwmawamLma(ﬁsuamul,aa WOALAALADSTITISIBNT VRN
mmmmmmLL‘U'aaaﬂlﬁL‘TJuwamLmaLma%ﬁLﬁumﬁmw&Jm'ﬂmEJmia"fﬂ@hLaﬂﬁlﬂuﬁif%’m}ummm
yeineslidududnld waswonunamefiiunisadradomsionis weaunawmesfiisonsifuves
inesdoidunenuaaineiililignindrslunsdnisens fBasslunssuneldnlavanuay
S185UMNTSUMTInEnuAAIADS AN LNz

WamLmaLmai“ﬁ'Lﬁumi%’mwEJmﬂmamia%’wé‘hLaﬂ‘v’ﬁﬁuﬁi’%’ﬂwmmmmaﬁaLaﬂﬁlﬁu
Audle shoee i wim WA (Pat Flynn) wldisudnsenis wey @undn unadw Sudu (The Smart
Passive Income) wdsaniignlvieanainauied aa. 2008 518113 0oz @ansaunadn Sudy
dusemsdunvaluazlianudiilsludunistuuasnsaiisesuiivonmioldanituiou
we Wauy leTufinmsaseeldiinannesuaasiassesunieau Tl a.a. 2017 unailsesuds
2.17 druneaasanss fwdiseuimuaazlildifinnnnenunadiaonse wiwneldldnenunad
Wudelunislavanauesazysglanisduannisuispesassussulal dsinmsvonedadou
dounsvinenuaas nsnaneaulay sgldainavdvisudidenarnoauaas (Flynn, n.d.)

wonkALaTUsTIMTLIUNTA G HoMTIeNs lakn weseu wUuA (Aaron Mahnke) An&d
caad ¢ ca oA = o o ad
F1ENINALAAATITETERS (Lore) WonkAaRLAEIfUIToITIENTULAT ALYl aTauiiug Y
nmsasesnmaduingen wiiinanudeueenindnauniluadeliilunidn sunseislduni
wonuwaaAJuvesiuedul a.a. 2015 aastegnmiwuninduiizidesnainialud a.a. 2017 wenainil
wosoudldrnuinisdodudidiies wey 3ad san aes (The World of Lore) 1udiuiu 3 ay
(Lore, n.d.)

)
svy v A s o & = v s

NOALAFLADINTUINNAD ‘INE)@LLﬂﬁLm@i%%ﬂiWﬂﬂWiW‘INLuaﬁ’WITZ\I:’\JyN@ENﬂ"Ii NaALAGALADT

U
[V Y Yo [

SuidlanuzmleuiugInsensingmuaduing Nildvesnawingdudsuinveulunisindns

)

o a

o
Y
Aandusensiidniisenislugduuuigindndiaiimngad fegevasnanuaaiaiuIa Lo

NOALAALMDTAINTIUNITNISA LNl (Part-time Genius) Fududiunilsvauasosniasniliisnd
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wwWisigniswaniadsiluansgoiusnina:nasiauln

Tutgtuidugilasensnenunadluanizowiniuseunn 68 auau vivoUssinnsayay
24 yosdnnulszrnsanigawin Insluszesiaious® e 2013 - 2017 SUSadilafindy
Hudau 1 wh dilemenmanenwaadiosar 57 Wudfinsfnwiluseduuiyeituly Taedits
Yoway 44 Torgeglutae 18-30 U ffilswonuaadinilaneauaadluvaziiviiAansusinag ludae
Wy Fus une By S weeldnseiu MevinafiiiigwiliRamsaenefiRutudu
wonwAad Wl a.A. 2017 weaupasdluanigelsniauisainselianalawanis 220 Auneaais
ansy utuvidnanselalud a.a. 2015 (Leademn, 2017)

oldeunvihiiaueusiuiuinflanenuaaduiniufe nswaunlusuaunmeeienly
SNYNISNBABAFHLALANELAINMUNITINTINDALAAR UL A.A. 2006 I5NSINHaNALAAR
= vV a I3 :j v dl = 1 6 = U a vV o 7 6 =
AodamnAsiasuisendtensieaeaiia (RSS Feed) {ldusnisAesinnisfnasnaisiaaioailn
° & AN Ao | 5 . ) ) P ° I3
wazthenseaeaiinidnasnlildadlululeyud (Tunes) ndntuazdewinisailuasneauaas
adlupeuiumesuazinsweulnaeuasluaseslenen (Webster, 2014, cited in Berry, 2015,
p. 173) nssviumsidndaneauaadludagiuinilanensiesnadilanenuaadtiuweundindu
fnana Iummmsﬂ%‘l@quLLanammuwamLmamﬂlmmmmml:duLLanaLﬂsuummumiaivdwmmaq
azdoddl vlvnnidufinsddmeaunaraydosseneulude 5 Tuneu anaundeios 1 Tuney

nilslunenupadninduiuasgauazlniuniseensuludununmee Fi3ua (Serial) wonuaas

'
a

fffuiusemsfuaindnmuaisnanssuus du @ (Hae Min Lee) Tl am. 1999 Suasluadiign
Fnauliiiauinfe Sautu ¥18n (Adnan Syed) urlivedse #iFvaldineniessiveda
ssunslunesuaaddudsdlud aa 2014 (Serial, n.d.) TnatbewnlufinsAumanuaieii
grdalllfidusnansiins visnseeneimeaiiies 6 iWeusifilsnmiinansiomsludend 80 duads
(Mallenbaum, 2015) Tngdasmannilvaslurasiud a.a. 2015 agf 500,000 Adaatu (Kohjer,
2015, cited in Berry, 2015, p. 171) Tullagiudenadalnsvimbesdle (HBO) lawieuviansaf
SounazinaaInudsauIL 9130 (The Case against Adnan Syed) (Fingas, 2018) Berry (2015, p. 171)
lendnin s1emstiBeateugaasuvenimmenuaadfiudsulinonuaasianiieglungusils

wuuane Winaneundudensswandn Berry, 2015, p. 171)
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wonlings luds:inAlng

‘WamLmasﬂuﬂizmﬂlmﬁqﬂL?MéﬁJMﬁ]ﬁﬂi']ﬁJﬂWdN@ﬁJ (Changkhui) #3ns1en1sAe Aans
wadnen Imnsivevilimenunadsnumeluladuarlinaiandasonisenuaad Men1veng
Busuiulutuil 20 donau ne. 2509 Tasfinvessenstensnanuiedaiintme iy Suwn
Funedndusnonsussiannaluladneufiazvesveuiunnsinsienislisinnumainuaieuin
et leufl Indies’ Kitchen Chngkhui in English laindu ldueu deulfiy Board Games
Changkhui Daily ®waefunyuiiesduyi asdeisn Fesdudu erliey vuge naniild
Funuiunie Feudleausn uenides Mndily Alafiqud gnnaunay wazienaduends Jagdy
(3.7 2561) M sTiSsasdustonsegundeiiisssenisdiang

Fruqefodusemsifiengunniigeluvsemelnede 12 U Tussezusnvesnsdnsonistiisne
Fintolrididssldasuuivledvesinenistine Tnsauniansisuduinieuivledsenuies
TudwvesmsUssanduiussents fnsussvrduiusiunseyluiuiy wavUssyduiusiiuiuled
aeunen (Siampod) Vivleditndnsariveseuila wazndnsueimelulaiug Yaeszezia
finluvemenunadluUssmelng aunansdaduyaaalunguuinns (nnovators) d@ugilesrenis
gangluszasusndadudilsUszinnngudilanguusn (Early adopters) wesanisweonuaas §ils
semswenuaadnenstgedinsegludnauidaie dundadunnzevassalunmsdianelulad

suiiuldingaiudavemenuaadlulsymelneuazanigowsnidamnuuanisiuegednan
TuUszmransgeuiin wenuaadiusunslilasudonines luvasiludsamalnegSsunmsinens
wonuAadAerilvTIensneauaadinanusingy Lilsfgnuszasdlumslinonuaadiiioasnaseld
visouensveulmmsvhau uiduluilefunuesfisnuasamnuauladiuyana

ndsnaiaturesnensteefldfisemsdunun uendululudnuusdoriuiunens
1998 namfte WuTeMsisuiuhiuunuefisniiernaruauladuypeaiduiu liun s1ons
Andumas (Witcast) o15alolastadaulve (Archaeology News in Thai) Wianeand (GetTalks) wag
Tanlulnauds Tnesensmaniiferiindulugasd wa. 2555-2558

duaad WWusienishinuiuwinisfinwuvuiuiadiuinermans anliusionis
Tnsunuln Uszesgna efntinfnwUSygien AugInemans Pnansaiunive ds 9193594
Junmna sfad vt fiantiuAdoasmansuiend (esdnnsumen) uasinilew wagetu vy
(ponenFadausn 16 fquisu wa. 2555) sesnfisensluiedeifindu 1wy aeama (Long Take)
dlne (WiTThai) seuliuaasi (HobbyCast) uag yWiuaas (Moviecast)
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913fleladiladdulne (Archaeology News in Thai) U1alanlusiaad iWusienisiiniug
Aulusuaf dn1smennssen1snivgaunuen neuazdusienIsneauaas (88noIN1ARSILN
5 NUAUS W.A. 2557)

Favednd emstuiaunnlsd lussesusndndusomslaendngy aieed wogwadu
UL 17?0@'Lﬂw‘hmulummiﬁmmﬁLﬁm (GM Magazine) (eonamieiied w.a. 2558) sleaniisianis
Tupdoifianedndiiatudusiuiuinn Useneuludie snemsiinnes gyu LaanaI¥IYuasn
#azUn dmalsin adann Midlife wazannungaInn1atny

Tanldlnaudy ensuuituiisluszezusnafiusenislagauey 1ngen [WIveunIuing
Unviuen (TaxBugnoms) nalimnuiaiuniduagnisiiu 41519015 dnideudszdnung seudull
(aomMONEY) ufienines uazussenefilay (eane1nARsIwsn 29 §unau w.a. 2558) Aoundsnenis

1

luaToiiuay laun Tandn 13ayln (Road To Go) Wnnedu wdudn eewila 0.4 Aunndiieyd

Y

Hanils uiindUnvuen 18unewmsud (Oh My Friend) uaz Unawnes (Bookster)

Fodunaiifinenoaunanninniwingluyael we. 2549-2559 Fenisdnsunisnonuaas
Fanarusoiies Wy swnslueielanlulnauds weiuszeznatlunisdnsienisiiu 6 Weu
LLaziwmiﬁy’wmLﬂuﬂ1ﬁ%’mwmﬂuﬁﬂwmwamuaaLﬁﬂﬁ'@faaammﬂmmﬁ”l,umﬁﬁﬁmimu
nsAnw MseanuaulduyAaa

Turasaned wa. 2559 dnsdsuudasnelursnsweaunaduszmalneogradiulada
duviafeduanmsdaviments wes Tumudu (The Momentum) ludrasiaunainy w.e. 2559
voundedingansoiad (A Day) MimsWamuauamiBaunaiavessens oud mssasonisluries
daides uaznsltieiesilodndeidesiiviuati e Tuiwudy Wisuadlourduingiinenmsluaie
Huduawieau 5 mens wesnidusemstudisiunmeuns ausd sensitidomnluums
fauiaanmiin 9180158 1uNTEY LagTIBNIITNEALAARADINIMY Tl (aaTienisluiaTe
woy Tuwudy Suduyaraifodomesduiisinluseduussma wu wdnus fonseddod frads
fnvansoziad asna enaetuwy thilsuuuunnydiestut uenaind Sslifia dniesieeiu
msUsEmasnsezaall wilundy (Academy Fantasia - AF) wasldvnisdusazinuladoss
Whuluneaueawmesliiu wes Tuwud

naintumes oy Tuiudy Waaguditarilndlfidunilaonuass wasinoy Tuwud
Ifasusuuuunsinnensmenuaaduuuiiniidunisianenuaaduuuauedisn isinudy
fileendn swnisesnomaduuszdmnduani Tasfinnsenisesnoinmanenisidaauy #aan
mafintureanos Ty dewanadeslitinensmonuaadnanivilnefistunusdusuaunn
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Tutlaqiu delnsvimd vy oedns wazdinyneeuladlulssmdlve ladavimenunad
Weidunsvenegiuduilan

. FHelnsviad 29eg 913 (Voice TV) I519n15nanwAa@ae LIas wsum (World Trend) 518015
TN NBUNST

. Hong neiidioa Lsfle (ThaiPBS Radio) U518 swenuaad \u visdayanaslin

. 89AN5 A UnsA (TK Park) fis1en1snenwpadvadiia nenawaas (TK Podcast)

1 [ (3 ¢ Aaa a a al = s a v
aealsinu weauaadvarieed W3 Inefition 15hle uaziila weawAad Jveanisdnile
Tuszduim vesenisvediveiidiea tshle dfidiflaiiemdanniie 7 woauaad doaanisidndle
ronouluMANAY wazTen1sian Wsue In1seenainiArsanantiley w.e. 2560

drtindaesulay wdsinnifnturessienisweauaasluiadediingnesulal
wag Tkt idagsunemsviamaldgnenantuud Tl we. 2560 drintnieeulat wes aununiie
(The Standard) l@idaviisnenisnenunadneunsidunmadonliungils Inslulagiumes aunuase
wemuAgs (The Standard Podcast) Aeidudessensidginnuuaziirflanndususiu 1 vesens
woawmann1An 1w e lngludagdusienislueiamazaununisa weauaad Usznaulusme 18015
filR  emsaeuntnSingy :enisyueslsdaun (Tomorrow is Now) $1enmsiumelulad
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Abstract

Radio broadcasting in Thailand has been playing an important role in the society for
long time. How its present existence and its way of development should be in the future?
The objective of this study is to focus the connection of and evolution from the past and to
proposing a guideline for the development in the future. When the process of literature review is
completely done and synthesized, it has been found that Thailand’s radio broadcasting was
originated on the purpose of being benefits and advantages for governmental power since its
first emergence. After that, it was passed from the governmental organizations to the private
segments. Thailand’s constitution in 1997 and 2007 were stated to correct this situation with
the written part, “The wavelength of radio frequency is the national communicative resource
and is for the public benefits”. According to this, the public segments referred this statement
and set up their own radio stations — more than 6,629 in number. Later on, NBTC was established
and the announcement was publicized in 2012 - to register all the qualified radio station
owners and offer the 1-year license for their trial broadcasting. Although this solution had
been manipulated, the problems still occur, and have been proved academically. Radio
broadcasting is still used in the political conflicts, and power exercising. The declining of
permission for community radio license, the anonymity of the capital funding, the instability
of the trial broadcasting license status, the quality of on-aired content, and the over-property,
or against-the-law, product advertisements which affects the audiences are the problems to
this situation. Significantly, they connect together as the large circuit; the entrepreneur —
regulating organization — government - and public segment. | have a proposal in the policy
including (1) Revoke the “trial license” and change it to the formal business license which
lasts for 7 years maximum (2) Set the standard for “Qualified Radlio Station,” place the same
standard to be the quality evaluation criteria for whether to revoke or renew the license (3)
Set up the committee to consider the broadcast license granting in province level (4) Proceed
the frequencies returning or rearrange with the auction method for business services. The
revenue from the auction will be used to support the public service business. (5) Encourage
the settlement of the community service radio stations. And the prototype of public service - to
be the center for knowledge about public beneficial radio business in all provinces, and
(6) Support the volunteer network to monitor improper contents.

Keywords : Radio broadcasting, Evolution, Direction of development
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1. ulovulgvouoisans

NIANTIYING NN, AfUUNA3ITY (Research article) UnAI133INNT (Academic article)
UMY (Review article) wazuvdunseividede (Book review) nwilnauaznwdangy
wazeaRfiLsiUNANEN LAY WU UNUTIANES (Editor’s Note) anvanefisussauidns (Letter
to editor) UnAuTLAY (Special article) MeanuRanITNIZABIERY Aan1singyial Aanisinsauuiau
Ramsingauwan lnefidomaseunqunisuimsdanismineinsinsauuau msutedu msfitugua
nsfuaseafuslan nsliusnsis msimuimalulad nswasuriu wieduq Aivades
lnediivuadnuiday 1 adu lukeusuneuvemny

2. UszinnunAouluoisans

2.1 UnAU398 (Research article) WUUNANUNSHUIS VUM DANAUIINNUITEVDINULDA
Y39AUEINAIUTIY TAL AL ANFI NS URRUNLHE WIS U5 S

2.2 UnAMUITINS (Academic article) LuunANufieuGestuanuanisinuvesauies
viefau wildteyaviouuanlmiludnuureinisiesest 3nnd vieduaneisiendninms
dielldundsrudlu avsaumelu vou] viouudnlnfidulsslositonisfannansfeiiug
Tnefinsnumuissanssusazinsziegiaduszuu wasduldaundnivinis auaunsaasuna
ns s zilulsediuduld
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2.3 unanuUsviad (Review article) 1HuunauiiBeuisetiulaednsmuniuassanssy
wagiiAneAuiImtmsewuliuvean sAnuluseniug wazyesuie Tasied wavduasien
AMuARUsouluviAl LielMAnAunTzaIudsluTolueg

2.4 un3Insainiisda (Book review) {uunAMuNSeuGETUlag AT ka3 500 HoM
aszuazAuvemtisdoma e 1uliwifn naenrunuiileiuazdefesvemiisdoiauiiug

3. N1SINSYUNADIUIYEY UNAZIUIBINAS llazunAIIUUSAFAU

3.1 sUwuuNsIEY

ANNYIVBIUNAY BiLAY 15 W N52AY Ad SIUUNARLDLATLINE1T91981
unerawinguaznwSingy I¥5uUnuuiidnys TH SarabunPSK ¥u1a 16 pt.
sorfumiinszay 1 ilasseu

ILYLWNTENTINUITVA 1 111 (Single)

A N

lifpafiszazrineserinaganiin

3.2 JayanueU
Y U

=

1. #efidou Widumwilneuaznundsngs lillddge

2. mhsnuvdeantuiifiBsudtanieufifon Wildinwilneuaznundsngy Tnelsld
Aee

3. o floy uavanmnedidnnselindvedieuilifnsovieduisuineuieafudual
wazunANTdsians LA

4. uvawmuatuayunsing (Gnd)

3.3 Faunay (Title)

FAUNAMUAITAU NLIIRSA wardavunevranvesnisane tnglildrege anueiluaisiu
100 fdhws tdeenuntidnluleses Fosewediiniwnivewaznwisngy

3.4 UNAnga (Abstract)

unAngaasininwneuazn wsingy nedisuasuanudidgvaailomiidunaznsedu
Judeninden anuendldifiu 250 M ienndeauszneusie (1) daquszasd (2) 38nsfinw
(3) nan15finw (4) aAusena a3u uavdaiauaiuy (613) limsiiege
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3.5 AnanAsy (Keywords)

>

o

Iszymdfgiin s lnenaznwdingy Ussuna 3-5 A1 13auaednainundngoues
usiazn1wn Tunsalidumdrgniwlne Tiiudesineseswingd 1wz dumdidgnwdingy

o '

Inldinsamungganiaderiemdidgusiasd waziiy 1 1A1EAeNATEMINEaNTIA Lagiony

o °

AdAgyAn vl

3.6 Uni1 (Introduction)

a v ' [

Wudwiivenanuduu weraanudnduvenisinwide nymune wazingusvad
wieasuelvigeudlalagasuieuiidigilenvesunainy

3.7 Weaniunalny (Article)

EERRYERY,

unanunwingliganannisldmdniuas Yoty dRnunanvesssiudineant asuaniaes

a o 1o ) a o [ Y A o o I3 4 I3
nmMslsunwsinguiuniwinelaglisniu nsadndulmdsumdwinivlnesnumeluindu
Mwvange lneausnlivudusieiiunlng drudnysuasmaAmdenamualifuinediunian
g iuTalmeynalviduduieffiuilng vnAdnitulsingegraneitluunay Tldadny

o o I3

M lneaumenwsingwanizasisn assseluldamzadninwlvewinty diudvavlnld

v
£% @ o

fav9150n NSeuTIINeMEnsTseTeariulmlouliandomiunan Nanskasionys Aeu

Y

PIDAITTIUAN

3.8 A5n15Anw" (Study method)

Juduinansliiudasnisdnwamundndsnns TiuansguLuuIsAne (Study design) 1y
Wunsidetenans (Documentary research) N15398idamaans (Experimental research) n15348
Aamnaed (Quasi-experimental research) Usga1ns (Population) fidnw m%ai’a@ (Material)
ngueEns (Sample) TBMsidendoens (Sampling) szt adafily «as

3.9 wan15Anw (Results)

Wun1sussenedanailaannn1s@nenuanduiitauewkunIsAnY ananisane lildudeu
Tufidavunliussoradusoswid wadiifmaunardinusuinalsidnisie (Table) #Sanw
(Figure) Inglaifpsasureiiarlunisnagdn Bnsdnawenisns waennlvigde 3.14
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3.10 aAUs18na (Discussions)

v
IS [y

\HuduinandiifuinnsAnuideiiussgingussasdlunsdum dosen uiogatesing
suldnuilniifisaniedunuinvdeld dnsieuiisuiunanisfnuiiiiunfieuansds
arudln wazoduneldmgledadutuiy masfunenamsdidunsesiensslunsemn Tudads
wazadsesunedudylvsifiuansnuddyesianisinuiliilusesenanuiifuogidls wie

219U NDINANTISANYIDUNIDSUNLAINAUNUIINATIVY NSt ANAUNULUDSUNENaNSANYIDU

3.11 %’aﬂi;d (Conclusions)

wansdoaguiieafuauideromn Tnowandiduiwadldfuasafuinguszasdnisise
viielaletnals msiiterauauuslunslivslovdvesmidy filussduulovy sefuufoilumieny
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nMy3edmiunsidesely

3.12 Anfinssuusznd (Acknowledgements) (61)

a a 1 4 a -ﬂl lﬂ‘ Y 1 A ld‘ o w i 4 1 Y a
Astiiesgevinfediiionaninnuveuanilasunstemdeid 1Ay latng wu guims
Hatduayunun1Ide ey vseundmu nisldvenudieuing iliunanunesaiuiisu
wszgeuIreIuIudUlglautenmin

3.13 MSUBULLNETTD19D9 (References)

nseeBdldmulneuaznundinguauanuminganven1sesddeya tngldnaninuai
M3 WBUVDY American Psychological Association 6™ Edition (APA 6™ Edition) 14

(1) wileadenald
Yoruaa./WARUN)./Fos5o9/A5anfiun (uvinsai 2 Wusull)./aaunfia:
1717111/, iU

FEEOU WM. (2551). NuJa1UdTuYes999le (NuMiATad 15). n3amne: dey1adu.

Baran, S.J. and Davis, D. K. (2009). Mass Communication Theory (5" ed). MA: Wadsworth.
(2) unanuluniede
Yorlleuunau/[Anfium)./Aeunaau./lw/Teguss (Ussunsnns),/Jenlide
/11/17/@3dam), (@unthisinguneuainutilefsninle)./aauniun:

/111711778 nRuN. v

323



324

Tnfu wana. (2553). dygmeunasedlunguanelne. Tu dundand vsundwd, dygrme
UnAsed, (unAssh 3), (1. 540-550). nganne: drdinfiuidnyeywu.
Hitchens, L. (2006). Broadcasting pluralism and diversity: A comparative study of

policy and regulation. Bloomsbury Publishing.

(3) 219813
ForlUeuunau/(UNfuN)./Aeunau./99375975,/0N @TUN),/euntiiusng. 1

)

a3 UseRugdse. (2555). mnumdeuavesszuulnsvimindvialulssmealnediunisuasy
HugszuunsviaiRdviavesussnanenBeu. 2955753990 5aLIAN F0I1UUEANANY)
LnyuuaUsmealne (aem.), 18 (2), 199.

Abramson, B. D. (2001). Media policy after regulation?. International journal of
cultural Studies, 4 (3), 301-326.

(4) Uneans
ForLTeuUNANL/T, Wouniium)./Aeunau./Fodngars,/ AN (RUui), lwanihnusing. wu

dulaile. (2545, TunAw). 91m15UNeaUe4. Update, 20 (210), 37-40.

Senator, T. E., Goldberg, H. G., Wooton, J., Cottini, M. A, Khan, A. U., Klinger, C. D., &
Wong, R. W. (1995). Financial Crimes Enforcement Network Al System (FAIS)
Identifying Potential Money Laundering from Reports of Large Cash

Transactions. Al magazine, 16 (4), 21.

(5) nlsdaNun

ForlTeuuNANL/(T, Weuniui)./ Aeunainu/Famdadaiun, /U (adun), lwanihnusing.

LU

nyunngsiaeeulatl. (2559, 20 Tquiew). Waseladiindvia 22 doe U 58 531 1.1 viluau.
NFuyNgsAa. duAuile 10 fugney 2560.

Mayes, lan. (2003). Ethics, editors and ombudsmen. The Guardian. 23 August 2003.
Retrieved May 21, 2017.

(6) InTNUS

4 v a a s yada ¢ & a = ¢ A a s A v a
VORWBUINYIUNUG./(UNWUN)./ 79398 71Udn s/ (ANeUnUsUI ey 1Ium Ui
/1111771 WEeImeInusUSayaynuf Unidin)/Aeuvininende/aa1dunisfine. 1w



01881838MN1S

ndnb.

Us:z91U 2561

wnllan sue. (2557). dymufeanvavsiasnimvesdoniavy: AnyInsanIsAIunuien)
gAslnsvimd. (nenfinususyarifmansumdudin) uninedegsiaduding
nysmeL (T inlisedld)

Hilligoss, W. (2014). The Diminishing Role of the Ombudsman in American Journalism.
(Master Thesis the College of Journalism and Mass Communication), University

of Nebraska-Lincoln.

(7) ensaumadiannsading

%a;:JL%auwmm./(?Jﬁﬁmﬁ)./ﬁ?iawmm [%azga&ﬁﬂmaﬁﬂé]./?783755’75,/%171' (auil),
1111711 vawviitusang. (gddn [deyadidnnsedind] dwmsulenarsniwilne uazA1dn
[Electronic version] @i UBNANTATIANUITEINA) LU

ey untoy wazassansel UIWuS. (2552). mananavnsdumeside: Temaniudenuas
AwTinie [Yeyadidnnselindl. 293375031759579, 31 (121), 34-52.

Gerber A. (2017). Connecting all the things in the Internet of things [Online artical)
Retrieved Sep 1, 2017, from https://www.ibm.com/developerworks/library/

iot-lp101-connectivity-network-protocols/index.html

(7.1) unanudidnnseiindiilsifinisdnfiuiiluguidy
Yoruse./UNam)./Aeunanu./Fo275975,/ 0/ (@0UN),launti-auvin. doisox 1

Satdund Bidla uazfivanssa dasAnd. (2558). weAnssun1sARaTsHUmALULAEAY
azguamlavesinSeuseauiseufnuludwminniauys. 155755550m7a975,
34 (2). doi: 10.14456/tujournal.2015.7

Herbert, E., & Li, V. (2013). Self-Healing of Microcracks in Engineered Cementitious
Composites (ECC) Under a Natural Environment. Materials, 6 (7), 2831-2845.
doi :10.3390/ma6072831

(7.2) unanunduauldainisansdannsaiing
Foruia./ ANNuN)./Feunau./79215975,/07/ (0UN) Aaunii-aunin./u=URL
///1////99935815 LU



USIAANA A, (2554). wuamamsiiudelwlluganisvasusaumalulad. 175875
Executive Journal, U9 31 aduf 4 aa1au-5uanay 2554, FUAUAIN http//www.
bu.ac.th/knowledgecenter/executivejournal/oct_dec 11/index. html Vol. 31,

No. 4, October - December

Toth, J., & Lockhart, G. (2014). Transmission structures Fiber-reinforced polymers
versus traditional cross arms materials. Electricity Today, 27 (2), 14-16. Retrieved

from https://www.electricity-today.com/

(7.3) FTEUNAYTLANEITIYNTN WAUIYNTU viileFanile
ForlTeuuNANL/(UNNum).Aounau.lw/Aeduss (UsINEN139),/Tonlsae

FY |
v aa L3

/////1//(ATINNUN

LYY

), w@vntusingunauanutitadamtile)./aauniuidingiu.

Al Jageivvd. (2540). JoRdruAnuazannsiug Wlung g Ivy. NTNA: TR5ITI.

Poundstone, W. (2017). Head in the Cloud: Why knowing things still matters when

facts are so easy to look up. New York, NY: Little, Brown and Company.

(7.4) @rsaumnAUsEAN Press Release 5189uUs23nU  IWauszan Power Point,
Blog post, Online Video, Audio Podcast, Facebook post, Twitter post (Oudu
FofiBeu./@ ou Yuil)./Aaidemn /[luuvasaumedidnnselind]. /Retrieved
/11111//from URL visesiuladvasdoya i

Nicknet CZ. (2558). 331 § ATM Dnnevtiiedesusnlussmalne (Balendu]. duduile
15 @Ay 2560, 270 : https://www.youtube.com/watch?v=5DddNSFxr8.

Toth, J. & Lockhart, G. (2014, March). Transmission structures Fiber-reinforced
polymers Versus tradition cross arms materials. Electricity Today, 27(2), 14-16.

Retrieved From http://www.electricity-today.com/

NUELR) %aﬁﬁwué fnilvaneAU S¥UUBY American Psychological Association 6th Edition
TavediTeuld 7 Jo Mindelidu “wavaniz” vio et al

3.14 A15191azn N (Tables and Figures)

a o A

Wil Teuunanudnidenninuwazasisanizisnduiniu wazisesdiuliaenadeiu
WBl589 N1MLAEANS199rABIin1so19dshulamnulagldiinnsefivaznng Ineden1sne (Table)

326



9188183¥1N1S

ndnb.

Us:z91U 2561

Tegimuuram1sne dwdenm (Figure) Tagiudranioumafedunedug Ndenuvangldase
Asuiu lngnnlvivinesiuds guamw amay uwun1m (Diagram) wuil (Chart) Awaneiduy
(Ilustration) A5 (Graph) Wudu vl Tunsdenmauatulidndadulnd JPEG image (JPG) wen

] = % ] v o =i v o v R 1% o
wiaznm warilvialidesnia 600 KB laedesaudnuinnenazdniduaduladaiau nieunstesy
wazamegenm iivelesiunisduau

AIDLYAITILATNIN

m1s19A 1 IUSBUIRBUTUOUIA:SoBa:vauTauOULNARaNoNARDAUAKVEY 6 dousiunis TukouiEouuNns AL
W.A. 2554 l1a:UNSIAN W.A. 2559 AIIAIDAN 18.30-23.00 u. ImunmusUiiuusienis

unNsIAU 2554 unsAU 2559 Wagunlay
sUnuusnems J1usus1egNIs J1usuui J1ususIeNIs J1usuui J1usus1eNIs Jqusuun
(Sova:) sodunr (Sova:) nodunr (Sova:) nodunr
(Sova:) (Sovaz) (Sova:)
S19NISV10 29 4437 31 4712 2 275
(21.17%) (39.13%) (26.96%) (41.55%) (6.90%) (6.20%)
S19N1sa:=AS 18 3490 16 3450 -2 -40
(13.14%) (30.78%) (13.91%) (30.42%) 11.11%) (-1.15%)
S19N1SasAR 31 1227 17 925 -14 -302
(22.63%) (10.82%) (14.78%) (8.16%) (-45.16%) (-24.61%)
S1UNISWANY 34 1066 30 1420 -4 354
(24.82%) (9.40%) (26.09%) (12.52%) (-11.76%) (33.21%)
s19Msduq 25 1120 21 833 -4 -354
(18.25%) (9.88%) (18.26%) (7.35%) (-16.00%) (-31.61%)
Sou 137 11340 115 11340 -22 0
\ (100.00%) (100.00%) (100.00%) (100.00%) (-16.06%) (0.00%) J
Far .
Table 2 Spectrum holding for each mobile operator by implementing event-related cap
Operator 700 MHz 850 MHz 900 MHz 1800 MHz 2100 MHz 2300 MHz Total
AIS 30 - 20 60 30 - 140
DTAC 30 - - 30 30 60 150
True Mobile 30 30 20 60 30 - 170
TOT - - - - 30 - 30
CAT - - - - - - 0
\ Total 90 30 40 150 120 60 490 )

Source : NBTC and authors

Note : Spectrum refers to right to use with license or concession. Amount of spectrum is already calculated

in 2x X MHz for FDD bands except 2300 MHz.
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Figure 2 The crossarm attached
to the electrical power pole
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liauysalvesunanuvdounuadndig suviadunfidmivinauesissunanisinyndoty
(Preliminary report) wiosaaulasdaay (Short communication) #idfiliiadaauysal wazdos
fnsfinwdunhuasivtoyaiiuiusely

4.3 unanuiivy (Special article) Wuunanuinansdofaiuiiielosiumnnisaidagiu
wioUsunuiioglunnuaulavesusssuduiivay
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