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AERZEDHLE 2013 F£#i5t
A <L =37 (%) BA
INERGPN 6, 593 2,995 12, 729
[HAH
514, 000 330, 000 377,972
CEJisem XA — kL)
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ADSL Asymmetric Digital Subscriber Line

ASEAN Association of Southeast Asian Nation

BB Broadband

BBGP Broadband for General Population

BTO Build Transfer Operation

CATV Cable Television

CBC Community Broadband Centre

DLY Data Link layer

DSA Dynamic Spectrum Access

DSL Digital Subscriber Line

DTT Digital Terrestrial Television

EC Electronic Commerce

FCC Federal Communications Commission (USA)

FFT Fast Fourier Transform

FWA Fixed Wireless Access

HAAT Height Above Average Terrain

HSBB Hi Speed Broad Band service

ICT Information and Communication Technology

IEEE The Institute of Electrical and Electronics Engineers, Inc.
IMT International Mobile Telecommunications

ToT Internet of Things

IP/IPv6 Internet Protocol/Internet Protocol version six
ISDN Integrated Services Digital Network

IT Information Technology

ITU International Telecommunication Union

JTEC Japan Telecommunications and Engineering Consulting Service
KTW Kampung Tanpa Wayar

LAN Local Area Network

LINCOS Little Intelligent Communities

LPWAN Low Power Wide Area Network

MAC Media Access Control

MAN Metropolitan Area Network

MCMC Malaysia Communications And Multimedia Commission
MIMOS Malaysia National Research and Development Center in ICT

4




MSC Multimedia Super Corrido

M2M Machine—to—Machine

NBIC National Broadcasting and Telecommunications
Commission (Thailand)

NTCT National Institute of Information and Communications
Technology (Japan)

Ofcom Office of Communications (UK)

OFDM Orthogonal Frequency Division Multiplexing

PAN Personal Area Network

PC Personal Computer

PHL Physical Layer

PMSE Programme Marking and Special Events

PPP Public Private Partnership

QAM Quadrature Amplitude Modulation

QPSK Quadrature Phase Shift Keying

RM Malaysia Ringgit

RFID Radio Frequency Identifier

SME Small to Medium enterprises

SNS Social Networking Service

TDD Time Division Duplex

THB Thai Baht

™ Telekom Malaysia

TV Television

TVWS Television White Space

USP Universal Service Provision

VHF/UHF Very High Frequency / Ultra High Frequency

VoIP Voice over Internet Protocol

Wi-Fi Japan Broadcasting Corporation

WiMAX World interoperability for Microwave Access

Wi—-SUN Wireless Smart Utility Network

WRAN Wireless Regional Area Network

WSD White Space Device

WSDB White Space Data Base

3G 3™ Generation (Mobile telephone service)

4G/LTE 4™ Generation / Long Term Evolution

(Mobile telephone service)
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HOEB(E DITEHER Z Ff D | BORBEFEE ~OREEEZ1T 5., SMHET
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IXZDOEE/EREFTLTLOTH D,

1.1 AEDOER L BH

ASEANNEZECTHHITHOND XA, ~ L — T O TlE, A ¥ —
X MERIZE LR, TUXVFRAESZER L TWD 22X, £ L
3G/4G-LTED %} 30 #H T DFree Wi-FiOF|{FEMEZ R THH LN TH H—T17,
BN 72 E oY (Rural area) Tik, HIZARETA > 7 T O REE ) HS
WIEET 5D, %M (Semi—Rural area) TIXIBESHIZ LA A v 7 78
IFET LTS 00, MIBFERISMESG CIIEX eWEHe 71— RN R
BEEFAEERBEL TS Z D, BEICHHTERVRIL T, Fxic
HUI R COG®KE (FOZ LT A R) BRAELTWD,

MEE BT, BOEREBORCAHBET 2 BEES X, T CICHlEINTEY,
ICTHAR DR BEMIR E LTk, ==— b P L — b R 4| (USF) 12 &
LB TERECENLZITo TS, METHEAELTWDLT VX INT A NEH
BORE LT, BlziX, v—F g ~04 7 FiREoZFIME LTT Lt
V=TS L, ICTHE DILFNAR D A B, BMAERR, ICTHB R ED,
BRBEE(H D 72D DE & & I X LT\ D,

AROFEEHTIE., FZOAL—F LHIESCT Ly ¥ —TDA > 7 58l
ELT, BARENER L [HRUA hAR—=ZRFEE2IERA L7 a2 — RN R
ERRLANGR i | 12K D, 7 a— RNy REEERFH o mTREMEIZ W TRET LT,

2B AL HARBUFO R R e ITEFAIE S S . [VERES O HEE A,
[E Bk F L OEBEHES ) O iz I 72 [EERER ) ISk 721CTA > 7 Z i
DOFT-REBETSRAFETHY . MEO=— X218 VIR ZE E 2 s, &
ME O R ZRAINCIEN L CRBTVIEBEEROEBUCE T H & 27,

BlLAFETICTHREMIR 2 FF oMM [ENZ BT, HAF-CR i E A D RIREMEIZ DV T
HEBRIE EEITE LA VBESE L2 PO E IR0 AEZTV, Bk
PR L C, BMEM MR TEEE D5, ZTOREEZA L, TNEOEE
RIFBIE A — N —IZ L DB A~ORGETER & L TR TH b D LT 5,
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WZIT 2RI EEAED 70 E OBURRGT 21T o 72, ETAEE 5B & L C20114F 4R
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(ZITFIANCAR D E R O A B LY F & OfE L LTz,
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IRV TH, =T VHIKTRET L, TIOZNVT A A NREOA 7 7 18E
Heffr & L CTHEH LTW5,

ORT A N AR—ALIA LA TE (BEEIEHT O —E )
Mg U 7k, RET VA~ A
HKESCEETII T e — R R —E R L LTOEMAERED 5T
WH—J, BARTIET VEBRERE N —EAORAICE EE-TN D,

& kR OFH 5k
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2.1 ET o — K R~DFIH

R A b A= 2 &R U2 B H 122011487 H . K[EE L E 772 (IEEE)
IZFBW T, TTEEE802.22) & LT, kiR >y U —27 DBET AT L E LT
FEERASAL Ui, DAfR, MR R » DU — 2 Z & ZWRAN: Wireless Regional
Area Network & FEIXIL D K 91272 o 72, WRANDRR{SIX., 7 L & Hk J8 1 Honr
(VHF/UHF) ZfEH42 = & T, WERDFWA: Fixed Wireless Access )72 & Fhig
L TR CHE30knFLE O @IE B 2 Rk L. Wﬁmmm@7m~kﬂ/k@
EH A ATRE & T 2 MR T D, FRICHFIH T 2 B R EBEREIC VLT, HiE
%ikﬁﬁ%%ﬂﬁ%7m~PﬂyF@%W@I%&%ﬁ%&%ﬁ@ﬁﬁ7m
— R FOREBRAE LTSN, ITUTIIL—F VX TOT P Z LT
A REEDOA 7 ZRMAE LTEMZ RS> Tnad, FAETIE, 201245 F
VBT C, NICT & BR Ut B L E PR E RIS TRANERERBR T i, TR T
BT 12, TKmODARE XN, K5, 2Mbps D U o 7 3 B % 28] LR s ) 2 k25
R LS T,

[TEEE802.22) D ERFFBIILLFD LY T,

® L — T )LVHIA~ADSLARY DT — KX K7 72X & LTHIA
® [ERDFWA & Lelik U CHRTE /738 A T 30KmfR E oD BBl Ik & 7 /X —
® 20MbpsFRJE DIREHE T7 n— RN REREE 2k

2.2 IEEE802.22 HUSREMR R v N U — 7 D4R

1) IEEES802 LAN/MAN A% ¥k
ABIFEIILAN/MANSLFE DFFR T, 0SIZET /L Crnd #elg (PHY) & 7 — &
U > 7 J& (DLY) 1223030 DB ERERECFIE (e b)) O SBLE S
TW5, AEEICHEAST 2EET A ALRIALS, A —F Ry Mo UAY
L ZAETHEfEL T\ 5,

AR EERIIBRT 2V —F o 74 LIFEEET —< 3 To LB Y,

D-%/07 ) -7 4 PHY/DLY DRE#E(L T —~
802. 1 LAN/MANFRIR R » N U — 2 & B
802. 3 Ethernet B

802. 11 MEHSRLAN/ Wi-F1 B8

802. 15 HERRPANBEE/ Wi-SUNKIAS
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802. 16 HEFRMANES#/ WiMAX B A%

802. 18 MR BE o 2 A

802. 19 i DOFFEVELBLIE & D S AFHHE
802. 21 RS AT A DN RA—/R—
802. 22 MU SRR~ N U —2/ WRAN

2) 1EEE802. 22 DA
ARG T R R~ R U — 2 (Wireless Regional Area Network:WRAN)
AT O e OB T, ERE (PHY) &7 — % U 7 Jg (DLY) DRIBIC&H 725 A
T AT 7 7 AEE MAC) IZ3h b 2 lEMESCTFIE (e han) OfF
BN HESNLTWD,

K
® MAHEF L O WHNAELRET D 27 =T ¢ 7 W5 HEE]
® [/ =7 7HHEEHKRE] ICESLUTOKIEEZ R
O BEF A A 2 I#E T 57200 (A7 v T a7
@ U A FANR=ZEEEBORIE 24T H AT T LEH]
@ BEFHEERL S 2T MEFRENEST D720 [F—FX=27 7 & X
@D FNHT A ADONLEEFEREE O HT Adaer—ra )

(1) PHY/MACOHIENZAR B /X T A & —
PHY/OFDM, MAC/TDD®D F R Z Wit A v 2 7 = — A X HEL TS,
FRRTA=ZIFIUTDOLEED,

INTG A—F LR R
L Y 54-862MHz
A B 6,7, F 7= 1X8MHz
T — X 4.52-22. 69Mbit/s
VA N QPSK, 16-QAM, 64-QAM
FEINE TR ) 4W
TV NERZE S OFDM/ [ELATJE 5 &2 &
FFTAE (&% 7%+ U T7%) 2048
Cyclic Prefix Modes 1/4, 1/8, 1/16, 1/32
Duplex mode TDD/ WforEIELE
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(2) EpAERRESR
®Data Plane: PHY EMACOLARZBET 5
® Cognitive Plane: 22/ =7 ¢ 7GR 2 HET D
®\lanagement/Control Plane: Data Planel R A h A — AT —H
— AW DOT 7 ARLEH Y AT AL OHEGERAHIET D

(3) FU =7 1 7 MEIEAE EAT O
SRR OF| R DL 2 REENAYIZ G U CRBF% L. R rTRe 722 JE I g I 2
FRER D> DENAIZE] D 24 T B R ECE IR OTE FHH T
1999E Dr. Joseph Mitola III & Dr. Gerald Q. Maguire JriEGiz k&
. BEEDRE S o, AR J7 XAk 2 UL R ISR,

FH R4 B BEEL
e ﬁ%ﬁ?;:% %753@%%1? 9 R, B (I
GR DA | e ) %H#Faﬁm)_f@ﬂﬁﬁﬁfﬁdﬁ%ﬁiﬁﬁ 72 JE L A K
ML CEEFHT 55K
AR T /A ZADNBIE AT O B, FIRRER (il
ROWFE) COREFERR Y N —27 DT AT
DETFIRIL & B, Bl 72 & AT BNEPR O JE
Boamt L CEEFAHT % 5K

~Tnay=7 A

HEAE/  JRPEEHL AR GR T o |k R~ =)

wor P

BEESHL/ -~ 2= =RF

4G-LTE = Wi-Fi ‘ =

E
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2.3 RE., KEIZBITSHIEIZOWNT

1) FEEORB

Ho[E 5 B E T (0Ofcom) IFXERIN THID T, 20114, RTA s ALX—ZADF| &
ANEWRTE LTz, FIAT T U FEIRELS DT T3IODT T 2 EiERR A2 5 2
ol

DO NL—F NHE~D T o — K3 R : Super Wi-Fi £1f
@ M2MiEAE : LPWANSERR T XA A2 K B T 7 =T ¢ THRIBRIEHN COBE
@ JRIKEE R FTREZR LRV -FiIlC K D, BEfFERSA NV T A 7 v 7 DI

20114E, 7o 7Y o PTVKRT A h A=V — T AOFEIERER T,
VHF A5 (120-160MHZ ) AR U A R ZA_X— 2 %ZF|H L T{Thih., 7 a— A R
M2MGE(E 123V T, WEFAZIRE LT, 0%, JEEERI A bz G#t T
HERLBER A O R, FHCER T (RE) BEZERET 572007 —
B R— ZAHEAMT O FEFRFEZ ATV, 20164F TTVR Y A N AX—ZADJEIT] &R
L. UHF#(470-7T90MHz) TOHR T A k A~L— R 5 OFIFH 2 Hl AL L=,
KA E/ 2> A7 L. [Programme Marking and Special Events/PMSE: U A ¥
VA=A 7| W/ MG GE, RUA N AR—=AFT A X (WSD) Th D,

2) KEOWPRBH

KEEFBEEZES (FCC) 1X, 20024F, R THIOH THRY A F A—Z % F
A L-@E i Roma 2 50h Uiz, 20044, T0iF AR ClEMAT 5] HAIR A7
BONR LT, 0%, SIEEM, 0T 7 =7 0 7 EGEEHEITOER O
DDT —F = AF OFIERE 22T, 20084 EHLHI 2 A7 Ll E L LTz,

Z D%, FIRIERO IO ORBIEH T — & X—RAEHE DONEER 170,
20 LOAEEE AT LI O —EFEF0 LRI A §E Lz, 2012412 i3t ) o pé i o3&
MZBRLE LT,

(5] 20124125800 U 7= BaAlT L o fg Fn oA 35
EMEE HH
AR MLk TREREDBEIL FEHL A FE 70 JE E R A L E WMEORR E

FIH Z A3 % A sl 3tk 5 <

7L FFOEEE (HAAT) L O
LT FOREE (AT KRR LA RIS T

BEpET v 2 VIREE = 2 v v 3 DR

; MR/ SR D = 2 B
BH AN N IVEE DR i
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3) RITA FRAR—=AT —Z_X— 2D

SRS A AIART A R A~— WA RHT D, KT A R A~— 2%
BT L7 —F_X—=2A~T 78X LU THHARERERRZEGET 5, €O
HNZDWNT, 20124F 0fcom A #ER L7e WA R Z A > (TV white space, A
consultation on white space device requirements) z# & & |[ZHEE 2 fEiid 5,

(1) AR
& EHT NS AL T —F =2 L OBFEEEEZ LTI R,

The pilot framewo_rk DTT : Digital Terrestrial television

Ofcom PMSE: Programme Making and Special Events
List server TVWS availability Details of
maps for PMSE
List of protection of DTT assignments
qualifying x =
WSDBs ‘ A o j
Primary wireless
Services devices

1) Database discovery
2) Device-database
communications

Device parameters Device parameters @ e
. ) ) TV band ' (
-~ \ » White space
Slave devi Master d Operation parameters database
ave aevice asier aevice |
(licensed) (licensed) 03 e o (_WSDB)___,
~ —_— — Subject to Ofcom
. contractual
TVWS Devices arrangements

& R 2 UL TIORT
HEL T

Ofcom list server

FEREA =
WSDB% FT A 3 5 7 173 A & — L URLIE #Hh DOk

Ofcom DTT server

LRFIHAE (Bok)R)) o BERR R Ot

Ofcom PMSE server

HERRT A 2B % BRI IO

Master device TVWS Z F] FH 9 2 Bk
Slave device TVWS 2 FI FH9 5 1-1%

White space

WSDB

database:

Bl TR A~TVWSHERR R 15 O F2 it
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& BEIcoONT

HE NE
HFEIXList ServerlZ#fe L C. T — X X— 2D EIE#H % M
RKET D,

@ 1=

T A N= AT O R RE R T 5T - N— D
sEJEli i&%m/ﬁﬁ“é

BERITRZE T — F N— 2T LT, ERERRE A 1R E T D,
T~&A~Xi\ﬁ%@6%thﬁ%%ku\$74FXA~
2B RIERE T L, ZORREBRISET D,
BRI 2 JE S e 7 — 2 = RTEE T D,

= H AN 2R, RIS L TR T A b AR — R A
@ | EET D,

TR ISR S S BRE RA T — 2 N RTEE T D,

@ ORI HER 2 LL IR T
a) L—7 )7 a— KAy REFIIMMTORIH Y —
R BERRILH R 2 BUR . BEBRNORIHE % 7RI RN TT

))) TV band (((

Content
data

Base station

(master) CPE

e —— (slave)

Database
S A

b) BN, FENT v — N RTORMT—»
Fif : X2 U7 4 RO\ OFERE, BAAKT 1 — R0 b

EiEARMT 5
Content Wireless Consumer
data router device

(master) (slave)

Cimemes— el 1)) e (B

G o ol Il o il ol ol ol i o
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3. HARTOERGRAE
3.1 &E

KB TIIHAA, ~L—T D2 »HExt5E Lz,

3.2 FAEXISEE

THERFAE XA v F—F >y FTABR L TWAIFEReA — /L TORWEDENDS
THHRINE LT o7, MASREEITEEET. BUFHE., ZEBEFES. KF -
WFFEAREA T LI FTRE R PR D fEFE T 2 KO ICRET 5 2 & & LT,

B, el L O CIHIMAE E S DN I W T, %A, Bl EE
FEREL, BHHROT7 A0 —7T v T E{ToT,

3.3 WEGHEDOLDFE LD

7ur— KR R F—3y Mr—E2OF AN, 20, 1CT BUkE)m
R = N—Y Y — R — R FEGTHIEICET AEHRE TR L,
3.5 12X AFH., 3.6~ L — 7 EHO L% <7,
3.4 XERFAEOBHIR

THRIFIZ OV TIE, JTEC ZFHT /R T —Z X—20D, L TFOAY
v 7 A FOEREFIA LFE LT,

Bk BT - FEE URL
HEWERES http://www. fce. gov/
A BRIBERHHT | http://www. ntia. doc. gov/

K EEEE G http://www. nab. org/

P JE3| Dynamic Spectrum http://dynamicspectrumalliance. org/

Alliance

Google Spectrum DB https://www. google. com/get/spectrumdatabase/

Microsoft Spectrum DB | http://whitespaces. microsoftspectrum. com/
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Rz

3t

http://www. ofcom. org. uk/

- RN R Aﬁffﬂﬁﬁﬂﬂ‘%‘%*ﬁ http://www. etsi. org/
BT (EfEa) http://www. bt. com/
Microsoft Spectrum DB | http://whitespaces. microsoftspectrum. com/
EFis@EZEES | http://www. nbtc. go. th
IS /N 8 http://www. mcot. net/
CAT GE{E=fh) http://www. cattelecom. net/
TOT GE{E=fh) http://www. tot. co. th/index/
2 A AIS (BN AN AN V=h) http://www. ais. co. th/index. html
DTAC (£~ A4l A~ V=4) | http://www. datc. co. th/index. html
True (BN AV A~ V=4) | http://truemoveh. truecorp. co. th/
Bangkok Post http://www. bangkokpost. com/
THE NATION http://www. nationmultimedia. com
WEYLVF AT 4 TEES http://www. mcme. gov. my
TM/Telekom GE{EZt) | https://www. tm. com. my
Axiara (EN AV A" V=4) | https://www. axiata. com/
DiGi (&~ Al A~ V=4) | https://new. digi. com. my/home
~ L —37 | MAXIS (BN AV A" V=4) | http://www. maxis. com. my/
U Mobile (8~"4W #2°V=§) | http://www. u. com. my/
YTL (®N ANV FA"V=h) https://www. yes. my/
MYTV (DTT A" V—=4) http://mytvbroadcasting. my/
Malaysian wireless http://www. malaysianwireless. com/
ITU ES|E Bl =Pt ey http://www. itu. int/
APT 7 U7 KPR EELRE | http://www. apt. int/
W UG BOm (S 15 http://www. soumu. go. jp/g-ict/
NICT 15 WOmRE WEM I ENA) | https://www. nict. go. jp/global/ict. html
NHK Fs AT Al http://www. nhk. or. jp/bunken/research/index. html
ARIB TR PESEAE ] http://www. arib. or. jp/johoshiryo/index. html
FMMC ICT Global Trend http://www. fmmc. or. jp/ictg/index. html

Open Signal

FSA M S — A

https://opensignal. com/

CP Int’l

TN ARERE BT A

http://www. typeapproval. com/
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3.5 ¥ A EXHGFAE

1 FEAE

B K| STEE

I S PA =4 A B 16,701 HA (2013 4E)

m F& 51 55 4,000 km 2 INHFE | A AGE

W, | 1 Z A« X—> (Baht) =3.27 1 (201644 H)

2 7 u— RV FIAEHER
AE DSL Cable Fiber/LAN Other
2008 1,924, 000 48, 000 55, 000
2009 2, 495, 000 59, 000 66, 000
2010 3, 024, 000 72, 500 40, 500 53, 000
2011 3,577, 000 86, 000 73, 000 54, 000
2012 3, 924, 000 290, 000 91, 000 55, 000
2013 4, 320, 000 530, 000 126, 000 57, 000

2014-2Q 4, 530, 000 701, 000 151, 000 60, 000

FELE(EESE - AIS, CAT, TOT. Triple T Broadband(3BB). True Corp

3 BN IVINAEHER

i 3G 4G (LTE) WiMAX

2008 12, 000 -

2009 67, 920 -

2010 441, 669 -

2011 2,917, 198 - No data

2012 9, 934, 602 -

2013 41,191, 647 90, 000

2014-2Q 78, 222, 600 1, 050, 000

EEOE(E3EE AIS, CAT, DTAC, ToT, True Corp

N R 3203 2010 4F 4Q T 119% % 88 2. 72,
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4 YR (2014 ) @IS BT Baht

ERxE AR [GEnES TY Y BESHIR FEEA |[FANS (FEE) |1Mbpsdhi= Uitk
Triple T Broadband LAN/FTTx GBE% FFTX 30Mbps 30Mbps 3Mbps Unlimited 2000 1200 40
Residential
Triple T Broadband LAN/FTTx  |°BB FTTx 50Mbps 50Mbps  |10Mbps  |Unlimited 2000 2500 50
Residential
yr AN
#7714 Triple T Broadband LAN/FTTx SBE% FFTX 100Mbps 100Mbps  |30Mbps Unlimited 2000 5900 59
Residential
Triple T Broadband LAN/FTTx SBB. FrTX 200Mbps 200Mbps  [50Mbps Unlimited 2000 9900 495
Residential
Triple T Broadband DSL 3BB 10M 10Mbps 512kbps __ |Unlimited 590 59
= e Ultra hi-speed Internet .
DSL&% True Corp DSL «DSL 10Mbps 10Mbps 1Mbps Unlimited 599 59
DSL&Z & TOT DSL TOT hi-speed 10Mbps | 10Mbps 1Mbps Unlimited 0 590 59
. Ultra hi-speed Internet .
cableix% |True Corp Cable 15Mbps DOCSIS 15Mbps 1.5Mbps Unlimited 599 39.93
= Ultra hi-speed Internet L
cablef%&E |True Corp Cable 200Mbps DOCSIS 200Mbps  [15Mbps Unlimited 9999 50

5 BURE)N
1) 77— K2 FNEOR
ExR7o— R0 RESR (2010429 H)

OBURE 2

CERDO Ry T — 7 OREERAEIC L D ICT A > 7 7 OBF, ZiUIIA< 578
BT, FEMELZHEA LT, BIFTICh oMU SIS L1275
s NEOBFTTCIRERITT 7 B AR I ND X HICT D

- AR RO AN LR EAT O

T u T R T NVIIBITL, BEROT LY/ T VA BEEORAET O
- V7 FRUON— Ry =T EEOIRBZ (LT 5

@F
< BABURT ;46 1D 7,800 Dotk v # — & T _T D local community
7 e
c e ~JLA 115,000 D FTDIEEESe Heal theare & o ¥ — & #5#5¢
ce T o —3 30,000 METOEES, KIERE, HURAE 4 — & B
ce 77U ERHED 95 S —& vk BBk

QR FAE « B ARk R &
c ANED 80%% 2015 4EE T — RNV REICT 7B ATEH L9175
c ANED 95%% 2020 FE LTI 7 — R REICT 7B ATEH L9175
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@FOfh: BOKOBEE & LTWD Z L,
[Z7B— RNV K- —E RO EZ XX HT2DIT

T RTOERNGES N7 0 — R Ry —ERICT7 7 B AARETHH T
XRTIE BN

- BERPEEINTE TR — RN R =BT 7 ERAARETHEHTE 2 TN
(EASRAN

s BURFIZBEE 24TV, D2 ORI E 217 9 EXBEEE O &R 2 . FEZRINY
12, ETCOBEBXEFFEELFHTED I HICEHE L 2TE b0

ERZTHEOBENG, & 2, mEMERE., BERES TR, EEREME L
Wo T EF LR E EOBEEFAHIZR L TRE LR ITIUIR 520

- BFIE. AREROT /B AEEETET D

» Build-Transfer—-Operation (BTO) ) THE L7=2A > 7T DU A KT Z[RIKEIC
T4 5

CEHEDOA T TANT I F a2 T BORE LR

2) FEBUR
= RN—H L —E X

NTC GEfEZB</BLNBTC) 1%, [EBXRUBEFHEE] (THEOE, FELTR (FI
21X, B3 FEIZHOWTIIEEDTE LE D 5%, FHEEAATEL 50 J7 Baht) Offft
B}, 2= NP Y — B REE GEMRHUIEII S L TESXEE T — B X 22t
TH, HDHWE, 2= =P — B R~ EEO 4% E T D FKE)
ZHIE LA L=, TOT & CAT 13/b— F VHUISIC 1T 5 Bk — B 2 Offih 472
WU, BEEMEBEILFEFIE A2 K E L7z, 2006 410 A 10 H, NTC (L NBTC) I,
TOT & CAT O FhMEH % 27 5HE 2 &G L. MifhiL 6,000 &F & 4, 000 Hilik 2 &7
=R AR L7z, RFHEICHE-S X 2009 4% T2, TOT 1ZAREEZ 6,000
FHZERE ., 4,000 OEERR, AREZ S HIE O~V A o2 — 2 E., 5, 000
BORENNE T AREGTEZRE L, FHEOE 1 BEfEL5E T L,

2012 4 5 H, NBTC (372l 2=\ —H L —ERAFKHK & L THEEDOE B
D= N—H NP — ARG~ SN LT ZNETD 4% 5 3. 75%I2
SlETFIFDZ L&A LT, NBIC 1%, 41% b EMOMIc=Z =/ —H /L —E =R
Hix & LT 200 {8 Baht 27 2 BIEEZ R EL TV D,
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3) & DAt B H
S L

BRIBEFEL) T, B2 HAir RO 3 MmO FES OIMEHHIX
25% EHLE STV, LacL, 2002 4 5 B, [FEZAKIE L, #NEHE o FIR
ZA9%ICH & B A Z EBEEERE S, RITEZRIX 2003 4 10 A TREMRSE
e PaA L, BB TIX 2005 45 11 AR, 32006 4F 1 HIZRSOESH# 2 LT
Wb, 2006 4F 12 H, YEFOEE R FEHMEDENOBEZEEFEICB T HH4ED
EMEICBI L, HELORBERE DL 49.9%0 EREZHET L ERELE
M, 2007 4F 1 A, ZoAERGIXEREEFECITEA SRV ERE LT,
2007 4= 4 H . WNENX T9ME AZF2EYE (Foreign Business Act) | 12X A FESE
KGR L, SNEBHI ORI RN S BEBRBEFELRI L, Bl &, BIEO KRS
BENENRETHZ L E2RBOT, RaOBENE & LT, 20124 7 H, NBTC {34+
BN 2 M OLEZ AR L, BRIEE FEICK T 28 OB OB IE%
Moiz, 20— T, ERNOERIBEHFEEICK LT, EXEEFEE KO T4
EAFEE] ZIESF L, O THMED ERRIEERD 50%RIMICRESHLTWD &
WO fREFE R LT,

4) ST

awF FEF%

c HERIE N — A DY —E A
81 EREIERTE - BRQV - RPN EEDbn SR O—1E X
* NBTC ~DJaif 12, 87

s RN — AL BHDWVIEBRER—AD I —E R

- FREOF BRSNS —E X

52 MEEESEGEE - HH CAERBS. ROFRE, HWEEOBRNL, ERREE
DN —E X

* NBTC 23 E D - SuFF SR I RN e IS G Btk @87

- HERDEBE L TEE T ORMAEN— AL T LI —EX

- BRI L CIRt S D —E X

53 FEFEMEF c HHTRAERBS., AOFEOBLENDL, BEREEEOH D
=R, HEFELRETLIHBOH LY —EX

- NBTC |2 L DA tk, 38w

23



5) s —E =R
(1) FOEATE & B R R
F itk mE{E &£ B2 (National Broadcasting and Telecommunication

Commission) 723—#E L CEUR-CHIMIEE 5 2 54 5,

(2) #t7 IBATIRDL
2014 FEBATBRALG. 2018 £ET T v Z AP DRI T E (2 HREE LR LBATET)
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3.6 <l —ITEXHEEE

1 FEAE
B K| rEREN GEamRIEER)
HOH T IN T A 02,972 5N (2013 4F)
i} & | 32 )5 9, 749km2 /A e P
WEHAL 1Y Xy b (Ringgit/RM) =28.69 [ (2016 4£4 H)
2 7 u— RV FIAEHER

G DSL Fibre/LAN

2008 1, 292, 700

2009 1,513, 500

2010 1, 786, 300 30, 000

2011 1,737, 800 249, 500

2012 1, 633, 000 525, 000

2013 1, 630, 000 725, 000
2014-2Q 1, 628, 000 785, 000

FELE(EEE  Maxis, Telekom, TIME dotCom

3 EANA NVIMAEHER

es 3G 4G (LTE) WiMAX
2008 3, 110, 000 28, 700
2009 5, 415, 000 148, 100
2010 8, 595, 000 325, 000
2011 12, 065, 000 780, 000
2012 15, 914, 000 700, 000
2013 18, 375, 000 717, 500 642, 000
2014-2Q 18, 455, 000 1, 369, 000 589, 750

FBER{E¥AE Celcom Axiata, DiGi, Maxis, Packet One Networks (P1) . REDtone,
Telekom, U Mobile, YTL Communications (YES)
N A K #8130 2019 4 4Q T 108% % #E X 72,
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4 YR (2014 4F) @A EALIX Ringgit

EFT ERAL |HLA TY i) BESHR ZEER [FIENS(A%) |IMoosHi-UiEE |
Maxis FTTx Home Fibre 30Mbps 30Mbps 1Mbps Unlimited 248 8271
Maxis FTTx Home Fibre 20Mbps 20Mbps 512kbps  |Unlimited 198 99
Maxis FTTx Home Fibre 10Mbps 10Mbps 512kbps  |Unlimited 148 148
Telekom Malaysia FTTx UniFi VIP 20 20Mbps 120GB 249 1245
Telekom Malaysia FTTx UniFi VIP 10 10Mbps 90B 199 199
Telekom Malaysia FTTx UniFi VIP & 5Mbps 60GB 149 298

TIME Fibre Unlimited

HR Home Broadband
TIME dotCom FTTx (50Mbps) 50Mbps  |1Mbps Unlimited 398 798
TIME Fibre 100Mbps
TIME dotCom FTTx Home Broadband 100Mbps  |1Mbps 100GB 179 1.79
TIME Fibre Unlimited
Home Broadband
TIME dotCom FTTx (8 Mbps) 8Mbps 1Mbps Unlimited 129 1613
= 163
DSLER |7, jokom Malaysia DSL Streamyx 1Mbps IMsps  |384kbps |Unimited | (GEBIEEE % %
DSLEE 150
TIME dotCom DSL TIME Brosdband 12M 12Mbps _ |2Mbps Unlimited | (E2E7) 219 1825

5 BURE)N
1) 77— K2 FNEOR
(1) @7 m— Ry NEEfwEHE (2008 45 A ~)

OBURE 2
7 a— KAV NMeE e 57202, HENZ 320073 Y —Y —A270F
THEN A DT
V=21 EABEAR, ARSI, D
V=2 W7 OEHER
V—13  L—F LHIX
KT AN ONWTIE, BEET e — KRR (K7 7AN) BEIETDH Y —
LIZB W THEMBIICER STV b
+ 36, WIMAX I LB 7 — RNy RE2EETHHMIBE, v—2 2 & 3REE

@F i KA

T A NEOEAHEICHOWTIE, T Las w1l —2T (Telekom Malaysia :
™) & DOEEIZLD ., Public Private Partnership (PPP) T, 10 4T 152
BE~L—37 « Ur¥y b (RN OFEHLOESNE 2 Ehid 2 35

< 2014 FEETFRICE L TIiX, Y—2 1 TO 10Mbps TOREGET Y THLKIZ 18 f&
RM, Y — 2 T® 4-10Mbps TOHEFGHLRIZ 16 (ERM & STV 5

- HSBB (¥0%H 113 f& RM) TIE TM 725 89 & RM AL T &/ BURMSCH TiE 24 fE RM

QFHMFEEE - B AR R %

- 2010 4F:HSBB/BBGP ICT - > 7 7 BHFE MR & GDP D 1%55 & $& A

- 2015 4F1HSBB =i A o Z — 2y ML 75% /SR 20Mbps LA 1

- 2020 41 HSBB =i A o Z — xR w M K&FR% 100% / Digital Economy &
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@ D

* 2012 FFORITIE 130 TS T 2 B2 7 T LT

LT OVHIR T, 73 FTICE a2 =T 4 Tr— ARV K B A —ERE
L. 682FTiZala=7 4 77— R U IA4 7TV EREL

c Y =3I LT T e — R FERi A3 2 7’1 = 7 MiE, Broadband
for General Population (BBGP) & L T . Hi Speed Broad Band service
(HSBB/5-20Mbps) & XX B LTV 5

(2) =L —YTHERBE~NLTF AT 4T « b—1 2886 (MyICMS 886) IS
(2006 4£ 1 H ~2010 42)

OBCRAE

MyICMS 886 Tl&., SHDOHH P — L AZHAL., WHDOEIZ KT 8HD N N— K,
V7 Nl QR A L, SO — B R &I L 5 6 IHOMEK CORE %
X L7,

@FFH « FEBUE 9

QFFMFEE - B AR 515

MyICM 886 Tld. T5% DFEEEIT K7 1 — RN RifZ 84w L (2007 4 7 H .
50%\Z T HEIE) . 3G UL EOBEMAIIAZZ 500 7, MBEMAIAD 5 H 90% 703
VNTF AT 4 TH—ERAOFHEFREE L, 100 HHFET X VR —A, 95%
DM % T P HVJETH/N—F 2%, RFID F v 7 Tlix, MRTD 2%D =7 %
BRI LR EERELE LT,
@ Dfth

2010 £E|Z 50%DFEREIC, 7 u— KA RY—E A D#RMEZER LT,
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7% MyICM886 HEHE iS4y B

H—B R (8IH) A (8 IH) p R (6 IH)
N— R
1. HSBB #f5¢ . wVFH—EXFaf |1 27 B
2. 3G&Beyond 2. 36 E/LT—HE (BB, 113, 7—24)
3. EAALNLTLE 3. A E(EHY 2. ICT #HENT
4, FIH) e 2 ILF 3. TUHI =T
AT ¢ Tk V7 N AT AT AR
5. FUHILIR— A 4. TPv6 4. BEH#Es (VoIP EEH)
6. FREREmE 5. B"—ILAHZ—F >~ |5 MHIASHEEOE A
(5] RFID) 6. FFH&RY hT—7 6. FENRF ¥ —
7. VolP = )
8., = N—H)L 7. aEHX R
H—e 2}t |8, Fux s TP A v
o OV

2) IEHIAIE T EBUR
= N—H L —E X

TN — RO, TEE~ AT AT 1 Tkl OF 202 FinHH
204 RICHESNTWD, FTEKREIL, — AR R0l I 2=
TAWNTH—ERXAPTERWNTORNHTER (RIE) ~O%— A2t 2=~
EZXDE9G5T5ZLNTE S, MOMC 1Z 2008 4EI2 7 10— RNV RO ZEELL
R, BEMRIBEEOGHRE & &N o728k A= THAIZZEE L, Eeoxgi
WX, AR O KRN EETEE LD 20%LL FORK, 7 r— kv R
Je N EEPEHLL T oM, L7 —BEIERES I & LTV A D E
2380 N, km2 LA FOMikE Uiz, MOMC 1%, T X CTORFEEENS —ERHE (K
WDXHREL 72DV —EZADTE LEmD 6%) ZBILL T, 2= "—H L) —E 2
LhEE LTS, BEEEEFIANICE > TIEEN S, 2013 EICEHITEN
o R—H P — R EEEEO T 0 Y e s NI BEE 1459, 703 J7 RM L 4
HLTWD,

2009 6 Ao, USFEEEZ2FEH LT, 2="—% )L $—E X Fubea)
Nala=7 4 7a—KX_XUF s IO FCRBEKET LB ¥ —%
& (37 2% 2010 42 7 ARE S CRBARF) 290, 2l a=7 R ZMBIL.
HEBE#EOa T oY B LTS, /2, Fy Nk (BT —H T
— &) OREEEZBM L, 20104 1 HIZE 12T DAL T —X T —0R5%ER LT,
2013 4ERI S CRBHIEL T 699 DN T —F U —EHEE LTz, £-, A X —
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X MEGNARERALR TH DI aIa=T 4 Ta—K XK BrF—
(Community Broadband Centre : CBC) A3 2013 4EARHF 5T 424 » FRICERE S 77,
Bz, 7a— Ry MezRET 5729, 2010 4 12 ARIZIEL, CBC ABEIZEY
BEINTEBY, £ ¥ —%y b~OHHEN AIRE T, HAFIADY 3, 000RM LLF D4
G, I ~Lb—vT « Xy T v 7] LTS Tablet 7213 Note PC
23 12 75 3,500 B XA Sz, 2013 FEE DR BEITK 26 THE T, BEA 111
J5 5,000 5, £/, XY N7 v I BRI EINTNDH Y 7 CHRA X —Fy b
ezt 95 THEHROAT) (Kampung Tanpa Wayar : KTW) 71 7 Z AHMEHE L |
B, ~A4 7 v l@EE NIHEEEICLAI NNy 7R — LRy hU—7 X
Wi-Fi, 3G/4G, WiMAX (2 X2 M7 o — RV FEROMBELZHEE LTW5D
2013 FE R E TITH 4, 679 M2 L7=, 2013 Bk, USF Z#RH LIz 7
IRT T r—a ORI GBME LT,

VIVF AT 4T« A—s3— .« 2] K— (MSC)

2020 £ F TIZEEEAY 2 HE59 [Vision 2020 FHE[IZ - T, BURFIE 1995
ELISK, 77 T 7 — LR T LER 7%7/%?ﬁﬁﬁﬁ&0ﬁlwﬁ
ZE I I CICT PEE A2 L & T D HRENRPEXOF MR Z XY | [FE%
MEPEREDEBILE LTt 2 HME Lz A F AT 47 A—s3— 3 U R
— (Multimedia Super Corridor : MSC)] FFEZJEBH L CT&7-, BUMIZ, MSC T
SERELFET S0, BB ES O 2 2R 2 £ L T\ b

3) F DB E
H1 & HiLil

SCHERTBASE . FEEHIRANICEA Ule @ — B R RO MSC AT A ¥ A %
FrOE HIB(E BEEZEIZIT, 100% DIANEARAE RO b, 2009 44 HD
HEEfM oy B a— 2B — X220 Th, 100%DINE AMER 3R
BTz,

2011 4R 10 H, Y7 EAMIC L D 2012 EE FPREREOHESHMICB W T, BX
BB ONE R OFEFINRE SN, 20124F1 ALY, 77V r—vav
P —EZFZEHIZOWTIL, 100% DANEARA D7D HAL, 2012 4 11 H K0 |
Sy N — I RIGEEEE Ry T =7 P —EXFEEZHITONT 70% DI
ENRA DR BT,
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4) HESGFTRAA

awF

i
i

Rl
I

Ko hU—s | ARIBERE R SEROBERE ) A
RO B KR, BEERT R, BRI (AR MBI . B(E

X NT =7 | NSRS TOET T V= ay AT D 12 6D DRGSR EF
P B RS ] AR/ R T — AL PR M — B R

TV = a | s NRIBEY-L AR
PR ] FRE. T -4, AVE=to b, ECUVE=ty bavy ) B E) B

a7k « NSRS AT
TV = ay B R/ ME/7Y A%, CATV 25

5) HuEY—E R

(1) HaEITE & HH) B RS

BE~YLVFAT 4 TEREESESFE (Malaysia Communications And Multimedia
Commission) M—45 L CBURCHGIEE G2 EET 5,

(2) #7 URBATIRMN
2014 FERATBIAE. 2017 SERAT5E T /& CHEHE A,
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3.7 MEHMYALEHKRE

AR TH D, XA~ L— T OREEE EE T ClmESE~D,
M RHEIZ DUV T IX, Asia Pacific Telecomunity 7 #— B /LA > MZXxFL T,
B A—ARXEMEZB L CHEOEE AU L, HEHIZKE L, 7o,
BCER TOIEABSRE TR, WEOBCT R ST ~HE R D A2 kfE L
e ZA, MEE I, A7 FTEFHEIZOW T, NBEEE T O HIH
D, BIEZEETD, HERBENSRINT D Z &I LT,

1) ZAFEIZHWNT

FHTF L National Broadcasting and Telecommunications Commission
Telecommunication Policy and Resource Management Bureau
VS = T OBATHROT e 7TV B O TRMIFIH A e
» Dynamic spectrum access (DSA) T2 < EHLHIE 2 st
e CAT Telecom Public Company Limited
Regulatory Affairs Department
RS » RAKEA 72 DT, EETT (\BIO) IZ WA b 28k, Biga% 07

" SR N DD IR

2) =L —I7EHIZONT

EEES Malaysian Communications and Multimedia Commission
International Affairs, Legal & Secretariat Division
s » 2015 4F, 5 HAFZEHEREIC CH PR 21T\, SRR L 7=

= i A AT TR

= APT 700MHz Band Plan % %¥f, TV 5 VX LBITH4IL. £/31 L
MR Zfptth, L—Z Li@(E13 USo B4 2 FH LT, 4G (LTE
& WiMAX) TR TR (2016 4E 11 H |, 46 TOREH FHEF Tk
TE)
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FETF5E U Mobile
Regulatory Affairs Department

e = RIKGROBE AN 72D TEETT MOMC) I[ZFEIWEH DAk
BEx2Z57-
RAEDFFHEH OMERRIBE Y — B 21X 46 ~BATH
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National Broadcasting and Telecommunication Commission
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Rollout Plan and Current Status of Digital Terrestrial Television
Frequency Utilization for Analogue and Digital Terrestrial Television in Thailand

Steps to release 470 MHz for Digital TV and 700 MHz for IMT in Thailand

TV White Space in Thailand
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Rollout Plan and Current Status of

Digital Terrestrial Television
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Current Digital TV Networks v

4 Network Operators operating 5 Digital TV Networks

Public Relation Department (PRD)
1 network license (Multiplex#1)

Royal Thai Army Radio and Television
2 network licenses (Multiplex#2 and #5)

BVEIT2

FFT size 16k extended

Guard Interval 19/128

Modulation 64-QAM
MCOT Code rate 3/5

Bit Rate 21.93 Mbps

1 network license (Multiplex#3)

Thai PBS
1 network license (Multiplex#4)

1 Network = 1 Multiplex = Using 1 Radio Frequency per area

S
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Current Status of Multiplexes and TV Programs ¥

Current: 26 TV Program being broadcasted
in DTT Platform (by 5 MUXs) as of March 2016
® 22 Commercial Programs *

® 4 Public Programs

Target: 48 TV Program (6 MUXs)
® 24 Commercial Programs
® 12 Public Programs

® 12 Community Programs

* 2 Commercial Program Licenses were withdrawn.

o = S DANAaa
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Digital TV Coverage and Rollout Plan

0 main sites 0 main sites

1 additional sites 7 additional sites 37 additional sites 84 additional sites

o e
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Digital Terrestrial Television Coverage (End of 2016) :
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W— Status of the DTTB Coverage in Thailand

messms (as of February 2017) *

(K)) 39 sites (ﬁ)) 57 sites

Main Site Additional Site

Sl W

DTTB Coverage is approximately 91.7% of Households

£ = (; DInag
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Frequency Utilization for

Analogue and Digital Terrestrial Television in Thailand

/ .
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Spectrum Allocation for

Television Broadcasting in Thailand i

77 MHz

Analogue TV Digital TV

VHF Band |

VHF Band Il

UHF Band IV UHF Band IV

UHF Band V UHF Band V

I I r ‘ I

40 service areas 39 service areas

9 frequency channels/area 6 frequency channels/area

48 TV services

6 TV services

12 24
Public Commercial

services services

Note:

- . . Q J
VHF Band Il is likely to be used for Digital Radio after ASO

) P v fjmga/
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System and Channel Bandwidth for Television Broadcasting V

e=r”

_ VHF Band | and Il UHF Band IV and V

Analogue Television System: PAL B System: PAL G
Frequency Range: Bandwidth: 8 MHz
Bandwidth: 7 MHz (per frequency channel)

(per frequency channel)

Digital Television - System: DVB-T2
Bandwidth: 8 MHz

(per frequency channel)

"’, N DANaa
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Frequency Usage in UHF band for v

Television Broadcasting in Thailand -

Analogue Television

20

15 - N\
700MHz

10

. P

2}' 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48@ 50 51 52 53 54 55 56 57 58 59 w

Number of transmitters

Frequency Channel

Digital Television for 6 MUXs

o &0

£ 50

T

g 700MHz

g 3 _—— - — — — = — — — —_— 4 — —

s

e 20+ — — — — — — — — — — — — — — — — — — — — — - - — — — —

2

E 10+ — — —— — — — — — — — — — — — — — — — — — - - — — — —

=]

=z a T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
2?28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 464?48@50 51 52 53 54 55 56 57 3B 59&)

Frequency Channel

In Thailand, the band 470 — 510 MHz (Channel 21 — 25) is used for telecom service. So, it is necessary to use the band 700 MHz for digital terrestrial television,

especially during the transition period.

ﬁ+ﬂﬂa
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Steps to release 470 MHz for Digital TV
and 700 MHz for IMT in Thailand

Broadcasting Technology and Engineering Bureau, Office of the NBTC Page 13 \ (;}




Steps to release 470 MHz for Digital TV

and 700 MHz for IMT in Thailand =
— Broadcast TV Broadcast
= (Analogue TV) 336 MIHz
174 230 MHz
T Broadcast Broadcast
- | (Analogue and Digital TV) (Analogue and Digital TV)
470 510 694 790 MHz

(1) After ASO : Existing ATV Broadcastersand Concession

(2) Refarming 470-510 MHz -> Broadcasting service

(3) DTT Frequency Re-Planning and Frequency Re-Stacking

(4) Implementation in actual network and re-scan the receiver

- Available TV Broadcast
> (DAB+,T-DMB, ...) 224 MHz
174 230 MHz -112 MHz

Broadcast IMT700
| (Digital TV)

470 510 790 MHz

D maa
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Steps to release 470 MHz for Digital TV *

and 700 MHz for IMT in Thailand !

Digital Terrestrial Television Rollout

(Target is 95% of households in 2027)

Analogue Switch-Off: ASO

(There are 6 analogue tv broadcasters)

Spectrum re-farming for the band 470-510 MHz and
re-allocate to broadcasting service

RF Re-planning for Digital Terrestrial Television
in the band 470-698 MHz

- Re-tune the frequency at the transmitter site

- Communicate to viewers to re-scan their set-top box
or TV set

- Release 700 MHz for IMT

According to the concession, BEC (Channel 3) and BBTV (Channel 7) will switch off their analogue television
in 2020 and 2023 respectively. However, their ASO plan can be shifted earlier depending on the negotiation

and the legal process.

Broadcasting Technology and Engineering Bureau, Office of the NBTC Page 15



TV White Space in Thailand

7o =\ -
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TV White Space in Thailand ?

Currently, NBTC did not have a regulation for TVWS (licensing scheme/fee and

technical regulation).

Due to the ongoing process in TV UHF band, the deployment and licensing of TVWS

are expected to be after:
Digital Terrestrial Television can achieve the target coverage (95% households)
Analogue Switch-Off
Frequency re-farming of 470 and 700 MHz bands

NBTC granted a funding to Asian Institute of Technology (AlIT) to conduct the
feasibility study and technical study for TVWS in Thailand. The project is under
“Broadcasting and Telecommunications Research and Development Fund for the
Public Interest ” and it will be kicked-off soon.

The future regulation for TVWS will be considered after the above project is
completed.

/'/P._.-.-.‘\-. s - ”~ o,
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Spectrum Database and Technical Analysis ?

NBTC has Automated Spectrum Management System (ASMS). This system has been
used mostly for licensing. The module for technical analysis is underutilized and will

be further developed.

NBTC also has the frequency planning tools for broadcasting service. The tools are
used for technical/interference analysis and frequency planning of digital terrestrial

television.

The results of frequency planning have been used for licensing and for coverage

checking application.

The technical database for digital terrestrial television broadcasting is not complete
yet. The modifications are still ongoing according to the actual network rollout.

Therefore, this database is not opened publicly yet.

Broadcasting Technology and Engineering Bureau, Office of the NBTC Page 18 \ (;X} \f/



Frequency Planning Tools for Digital Terrestrial Television
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Population in Malaysia:

Source (Department of Statistics Malaysia)

POPULATION OF MALAYSIA 2014-206

Population of Malaysia
in 2016
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Projected Population in Malaysia in 2040

FCSIT, UNIVERSITI MALAYA

Porutation Prosecions (revisen), Mataysia,

2010-2040
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BROADBAND PENETRATION RATE

COMMUNICATIONS & MULTIMEDIA RN
Facts & Figures MoME

PENETRATION RATES

Broadband Mobile-cellular  Fixed telephony

BROADBAND

2.7 million 27.1 million

fixed broadband mabile broadband
+reennn. Subscriptions s 2SS IRMCES.

16 2.7 milllon TS 26.2 milllion
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BROADBAND PENETRATION RATE BY
STATE

Population of Malaysia
in 2016%:

31 . 7 Million

o 5 120%
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SUBSCRIPTIONS BY STATE ('000)
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MOBILE-CELLULAR PENETRATION

MOBILE-CELLULAR
SUBSCRIPTIONS AND
PENETRATION RATE

9.2

million
postpaid
subscriptions :I.QILtIII'Im S ks v
3*.3: riﬂ.l-' 1434
million;
prepaid:,

16
subscriptions: ;E T il

HumBer of subrscnptions pmillion)

t sttt 2L LD

_*%

0.46

million
successful | 115
MNP porting ! isan

Fenstration rate pec 100 mabitants (%)

HH!HH

m

= Prepaid - - Total mobdlecelular (per 100 mbabetans)

[ )
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FIXED TELEPHONY / DIRECT EXCHANGE
LINE (DEL)

FIXED TELEPHONY

-_— SUBSCRIPTIONS AND
e PEMETRATION RATE
4.6 million

fixed talephony ff.:

I'aIII.l"-I"Il:'” 1ans el ke

PiumbBer of subscriplions (milBion)
- el i < -
Penctration rate per 100 inhabiants (")

E Bt L L g8 BB

—~Maed telophons penetration rate 100 infabitants
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PAY TV

PAY TV
SUBSCRIPTIONS AND PENETRATION RATE

&0 B.a 100.0
i" i | so0 £
R
- B0
10 g
= | 400 s
i i
| g POPULATION & HOUSEHOLDS
1.0
. - |
2011 2012 2013 2014 201s 1016 2016 30.88 million 7.55 million

1QV6: 20,78 million 1018: 7.53 million

o Houseshold e MNon-housshold —Pay TV per 100 houssholds

Source; OEM
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Malaysia Coverage: MeaSat 3A - 91.5E:

Satellite TV coverage
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Broadband Prices

[ [ee——

|

Home Wireless Unlimited
Broadband 1Mbps.

RM94.34,...

Apply Now

 FREE 1-Month Intermet

+ Easy Set-up {ne drilling
rquired)

+ Vioice Service Rieady

The 5 best broadband plans for you

&=
1 TINVGE astroiptv
Home Wireless Unlimited Fibre Unlimited Home Broadband IPTV 20
Broadband IMbps 20Mbps
RM147.34.... RM1790 RM209.88 .

« FREE 1-Month Internet
# Eazy Set-up (no drilling

i
+ Voice Sarvice Raady

Manth Subseription
005t to 50Mbgs for 30 howrs
+ Equal speeds on uplosds-and
dawnloads

« High Definiton TV Channels
< FHEE Personal Video Recording
Ser

# Channel packages starting from

Unif

Unifl VIP 20

RM263.94....

as low as R4S per month

A Comparison of Broadband Speeds and Charges

Country Malaysia Singapore Thailand

Speed 10Mbps 15Mbps 12Mbps

RM199 RM95.15 RM79.30

Charges

Charges per Mbps RM19.90 RME.34 RMG.61

Source: Asean Briefing

Sources:
https://www.imoney.my/articles/netflix-is-it-really-worth-the-money-for-malaysians
http://www.kinibiz.com/story/issues/106653/why-broadband-is-slower-and-costlier-in-malaysia.html
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BROADBAND COMMUNITY ACCESS
(Q4 2015)

[PTICOMMUNITY ACCESS

1Malaysia Internet Centre (PI1M) Mini Community Community

Broadband Centre Broadband Library Community Wi-Fi(WK)
Number of Centres m

Johor 72,208

Kelantan

Negeri Sembilan 34,038

28,404

Pulau Pinang

Terengganu 42,196

Sarawak 76,791

WP Labuan

Malaysia 559,998
FCSIT, UNIVERSITI MALAYA 3/17/2017




DEFINITIONS

Malaysia Intemet Centres provide collective community Intemet access o underserved areas identified under the Universal Service Provicion (USP) programme, Each CBCis equipped with T equipment induding
personal computers connected to the Internet via broadband to allow rural communities to enjoy the benefits of the Intermet as enjoyed by those fiving in urban areas. 1t s hoped that the CBC willcontrbute towards
achieving Success in national iniiafives to bridge the digital ivide between urban and rural communities, i

the Mini CBC. Each mini CBC s equipped with 5 personal computers and  broadband access.

Community Broadband Libraries. The provision of broadband Internet access to libraries is a project implemented under the USP. The purpose of the implementation is to provide Intermet access in underserved areas
throughout the country, Iniiall,the focus of the project i to assist ibraries in providing facities to the marginalized community of digital development in rural areas through access to communication and training.
This project also aims to expand the functions of Hbrary stafffrom anly facusing on the physical books and resources in a ibrary's possessin to encompass electronic and Internet-based resources and thus empowering
them to be an agent of change in improving the socio economic condition of society through new ways of learing facltated by the Internet.

1Malaysia WiFi which has been renamed as Community Wi-Fi i a project under USP programme. ts objective is o provide wireless broadband access by installing Wi-Fi antennas in strateqic places.

FCSIT, UNIVERSITI MALAYA 3/17/2017




ETHNICITY (2014)

ETHNICITY

Among hand phone users, Malays form the predominant ethnic group accounting for 65.2% of
all users, followed by Chinese with 17.3%, Bumiputera Sabah and Sarawak, 8.9% and Indian,
B.1%. The Orang Asli constituted 0.3% while others made up 0.2%.

Malay 63.1 60.8 61.9 61.1 65.2 65.2
g:g;i‘:}‘;:::ﬁk 9.2 8.2 9.0 9.0 7.8
Orang Asli 0.2 0.2 0.3 0.3
Chinese 20.9 23.0 20.6 229 19.9
Indian 6.1 6.3 7.1 6.1 6.4
Others 0.5 1.6 1.2 0.5 0.4

FCSIT, UNIVERSITI MALAYA 3/17/2017




HANDPHONE USERS VS POPULATION IN
MALAYSIA (2014)

0.2%

Others B.1%
Indian

9.2%
Other Bumiputera

1.0%

Others 7.2%
Indian

17.3%

Chinese 12.5%

65.2% Other Bumiputera

Malay

POPULATION
BASE

23.9%
55.1% Chinese

Malay

Note: Other Bumiputera is inclusive of Bumiputera Saboh/Sorowak and Orang Asli
Souirce; Projected populotion base is obtained from DOSM

Figure 1 Percentage distribution of hand phone users by ethnic group compared with projected population base
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AGE CATEGORY OF HANDPHONE USERS

18.8%

Bl User base

B Population base
4.8%

Pre-teens & Teens Senlors

Below 15 15-19 20-24 2529 30-34 3539 40-44 45499 50-54 5559 60-84 65andabove

Souyce: Projected populotion base is obtained from DOSM
Figure 2 Percentage distribution of hand phone users by oge category compared with projected population base
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HANDPHONE USERS BY RURAL-URBAN

Figure 4 Percentoge distribution of hand phone users by rural-urban dissection




GEOPOLITICS OF MALAYSIA

Peninsular Malaysia

Bansan Nasional
==

Kuala Lumpur Pakatan Rakyat

@ PER
I AP

B FAS
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TMNET COVERAGE MAP:

http://www.malaysianwireless.com/wp-content/uploads/2010/07/map-

tm-network.gif

Terrestrial:
To Thailand

SEA-ME-WE3:
To India, Middle East,
Europe & Singapore

Padang Besar

SAT-3/WASC [ SAFE:

To India, Africa & Europe Kuala Muda

FLAB:
To India, Middle East,
Europe, Thailand, Hang Kang,

China, Korea & Japan Kuala Lum

SEA-ME-WE&:
To India, Middle East,
Eurape & Singapora

DMCS:
To Dumai,
Indonesia

FCSIT, UNIVERSITI MALAYA

Cyberjaya

To Singapore

[

APCNZ:

To _Hnng Kong, I_’hih'ppines, Taiwan, AAG:
China, Korea, Singapore & Japan To Thailand, Singapare, Brunei,
Philippines, Vietnam, Hong Kong,
Guam, Hawaii & US Mainland

SEA-ME-WE3:

To Brunei, Philippines,
Vietnam, Hong Kong,
China, Korea & Japan

Johor Baha_ru

BRCS:

To Batam, Indonesia

SEA-ME-WE3:
To Singapaore,
Indonesia &
Australia

Legend:

. TM Cable Station

% TM Border Station

@ M international Gateway
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U-MOBILE NETWORK COVERAGE:

http://www.u.com.my/coverage

REWARDS Search here

SONGKHLA
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o Malaysia $
Pematangsiantar. %]
2 Kuala Lympur
" S &
MALAGTA o

NCRTH SUMATRA L AT -

S SARAWAK — T
GQ\.;gle Builze Afize: DT s o5 Mam data £2016 Google Tema of Use

Please note that white we have mapped our neiwork coverage 85 accuraiely 85 possible based on our latest avaiabie dats and to0ls, our COVErage maps only provide & general indication of the
COVErsge service areas. As with all mobis phone networks, thers may be some areas where reception is imited or unavaiable, There are also factors beyond our control that may Ccause
coverage fo vary within an area, e.g. general network fraffic. distance from the mobis tower, handset type and quality, high or large buiidings, basemenis, iifts, underground car parks. funnels and
geographical features. This rmay mean reception is unavaisble, degraded or subject to inferruption. Sur map 5 not an indication of our in-buiding coverags.

Apple certified network coverage
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MAXIS OPEN SIGNAL:

https://opensignal.com/networks/malaysia/maxis-coverage

- - Zoomed out too far
Kot HAMMARAT
iﬁaa.' i

'n We are unable to show data when you are
SONGKHLA .

2N, zoomed out this far. Please zoom in or use the
PATTANI

location search to see speed test results for this
network.

. aysos
fe i_ .

Tammmagiantar
1@

NORTH
KALIMANTAN- .~
Tarakan:
al + area

 Kalimantan
EAST
= KALIMANTAN
NO DATA WEAK STRONG ~ Pontianak Sintang
| L
| ST ;
COLLECTED  SIGNAL SIGNAL < | T AR . Semarinda.
L%
i ]

i,

Ii{@'ﬁ'.j.‘\'.gl'e“ > Uamg)  Jambi / e 7

FCSIT, UNIVERSITI MALAYA 3/17/2017




Aborigines in Malaysia

KAWASAN PENEMPATAN

DRANG ASLI

9 KELANTAN

? TERENGGANU

Y
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Aborigines in Malaysia

h 9 PAHANG
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Aborigines in Malaysia

Negrito
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Aborigines in Malaysia

http://theorangasliofmalaysia.blogspot.my/
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