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National Broadcasting and Telecommunications ?
Commission (NBTC) &

Established under the “Act on Organization to Assign Radio Frequency and to
Regulate the Broadcasting and Telecommunication Service, B.E. 2553 (2010)”

NBTC mandates:
% To license and regulate the operation of TV and radio broadcasting, radio
communication, and telecommunications

» To promote free and fair competition in the industry

» To ensure universal telecommunications service is provided

» To promote research and development in the industry

» To protect right and liberty of the citizen and consumers from being
exploited by the operators

¢ To maintain plurality in the provision of broadcasting

¢ To protect for the citizen and consumers against unfairness or the

infringement of privacy, and against offensive or harmful material
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The NRA Telecommunications Broadcasting Act of Sadio

Organization Act of Communications
2010* Actof 2001 2008 Act of 1955




Radio Broadcasting in Thailand:
Radio Reach and Advertising Income

Radio Reach as percentage of Population Place of Radio Listening
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Media Advertising income(Baht) Annual Forecasted advertising Revenues (Baht)
70,000,000
60,000,000 Annual revenues (in M $) 2013 2014 2015 2016 2017 CAGR
50,000,000 L.
Internet advertising 24 31 39 47 56 23.59%
40,000,000
30,000,000 Out of Home advertising 260 281 304 325 346 7.41%
20,000,000
10,000,000 III“ Radio advertising 216 225 234 240 246 3.30%
o -
TV advertising 2322 2540 2697 2921 3131 7.76%
s » & X 3 S
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Radio Broadcasting Landscapes in Thailand :

Incumbent Radio Broadcasters S
| |
Main Broadcasters Trial
Broadcasters
2067 4378*(5,669)
Business Public Community
AM 193 FM 313 . . 208 1
3390* (4025) 764 (1098) 2D, Lt
PR o A 4

Current Thai National Frequency Plan A

= LF Band (AM Long Wave) - 30 to 300 kHz;

» MF Band (AM Medium Wave) - 300 to 3000 kHz;

= HF Band (AM Short Wave) - 3 to 30 MHz;

= VHF Band I (Television Band I) - 47 to 68 MHz ;

= VHF Band II (FM Radio Band) - 87 to 108 MHz;

= VHF Band III (Television Band III) - 174 to 230 MHz; (currently used for ATV)

= UHF Band IV and V (Television Band IV and V) - 470 to 854 MHz 5
» UHF L-Band - 1452 to 1492 MHz.




Radio Broadcasting in Thailand :
Main Radio Broadcasters

YT ——
Bangkok Area Regional Total

AM M AM M
) '1‘:: o ' \ The Bureau of the Royal House 1 1
V ‘ PRD 5 6 52 82 145
\ McoT 2 7 53 62
Ministry of Defence 1 1 1 3
Royal Thai Armed Forces 1 2 6 5 14
\ Royal Thai Army 12 12 66 37 127
Royal Thai Navy 1 3 6 11 21
Royal Thai Air Force 3 1 15 17 36
Royal Thai Police 2 1 5 36 a4
Ministry of Foreign Affairs 1 1
Ministry of Agricultures 1 1
Y Ministry of Education 1 2 3
Office of Higher Education Commission 1 6 7
NBTC 2 2 4 4 12
N The Met Department 1 5 6
jL Department of Fisheries 3 3
Marine Department 1 1
Bangkok 1 1
'l;. Parliament 1 1 14 | 16
: 2 Kasetsart University 1 3 4
¥ Thammasat University 1 1




National Digital Broadcasting Plan: ?
Broadcasting Master Plan and Digital Economy Plan Soer’

Act on Organization to Assign Radio Frequency and to Regulate the Broadcasting
and Telecommunication Service, B.E. 2553 (2010)

e

The first Thailand Broadcasting Master Plan (2012-2016, extended )
Strategy No. 6 Transition from Analog to Digital Broadcasting

Thailand Digital Economy and Society Development Plan(2016-2018)
Strategy No. 1 Develop digital infrastructure

Goal: Deployment Digital TV and Digital Radio broadcasting cover nationwide,
providing digital radio broadcasting services with in 3 years



Radio & TV Broadcast licensing Broadcasting Right
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Radio Broadcasting Licensing Framework: 4 Layers

Operation Right




»History of Digital Radio Trial in Thailand “’g

s+ DAB+ Trial

¢ Mar 2013, DAB+ trial with collaboration NBTC/ITU/ WorldDAB/MCOT,
4 channels in Bangkok

Radio 1494 Seed 97.5 FM
s S S8 '8 %0 %0 @ ralasmema:
3 NS P S
< —
")'Niﬂ"\o’ Ce === Met 107 FM Radio Thailand

% Objective : technical testing ,drive test signal measurement

% Frequency: VHF Band III Channel 12D (228.304-229.8472 MHz),
transmitter site was located at MCOT-Bangkok

< DRM
% May 2004 (B.E 2547), the first digital radio broadcasting testing in
ASEAN with collaboration of DRM/NBT/ABU (1 month trial)



NBTC Digital Radio Broadcasting Projects

*NBTC/ ITU on Roadmap Development for Digital Terrestrial Radio
Roll-out in Thailand
*»*Digital Radio Roadmap in Thailand
*»*Digital Radio Services Requirement
**DAB+ Network Architecture and Cost Model :
% International Benchmarks for DAB+ Digital Radio Deployment
s DAB+ Deployment Strategies
s Practical Guideline for Digital Radio Trial in Thailand
https://broadcast.nbtc.go.th/data/academic/file/600300000002.pdf
**Develop Broadcasting Indicator s
*sUser Survey on Radio Broadcasting: Reachable, User Behavior
*»Cost Base Analysis (CBA) for Digital Radio Deployment in Thailand

¢ Capacity Building on Digital Radio Technologies and
Implementation ? &
¥ 1w (Y

NBTC is WorldDAB member since 201145
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Digital Radio Technologies System Choices

Technology/ Radio VDO/ Radio On Mobile On Mobile Frequency Band
System Image Devices phones/
Devices

DMB

Y Y Y Y VHE 1l
(DAB, DAB+) e & e &
DRM
(DRM30, Yes | Yes Yes Yes LF, MF, Sh\;’:FW ave, FM,
DRM+)
T-DMB Yes Yes Yes Yes VHE 1l
ISDB-T Yes - Yes Yes TV bands
ISDB-T Yes | Yes Yes Yes VHF I, etc.
HD-Radio

Y - Y - MF, FM
(1BOC) © ©
Source: ITU Project

4 transmission standards for VHF Band III (DAB+, DRM, ISDB-T, T-DMB):
o ISDB-T & T-DMB radio services are part of TV multiplex

o Thailand has opted for DVB-T2 - ISDB-T/T-DMB no option = only DAB+
and DRM are options = only for DAB+ receivers are widely available

#Project NBTC/ITU Roadmap for the Introduction of Digital Terrestrial Radio Service in Thailand
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NBTC/ITU Project on Digital Radio :

International Benchmarking

Benchmarking 4 Countries: UK, Norway, Switzerland, Australia
For support development on Digital radio deployment strategies,

regulatory framework

International Benchmarks for DAB+ Digital Radio Deployment

*Broadcasting Landscape
*Licensing Frameworks s
*Operating and Funding Models
*Business driver and incentives
*Marketing

*Support Organization

Norway Australia ’ Switzerland
Regulator Ofcom NMA ACMA OFCOM
Spectrum license Multiplex operator | Multiplex and Broadcasters OFCOM holds the
holders (e.g. Digital One), transmission through JVC spectrum license
broadcasters and provider (e.g. Multiplex operators | and issues
broadcaster Norkring), Broadcast licenses
consortiums broadcasters and to deliver content
broadcaster via multiplexes
consortiums
License period 12 NA 15 NA

(years)

License application
process

Beauty contest

Applications for
new multiplexes
through the NMA

Regional licencing is
under review

Applications for
new multiplexes
through the
OFCOM

Access fees

Set by multiplex
operator

Set by multiplex
operator

Set by JVC under
ACCC guidelines

Set by multiplex /
transmission
provider

ASO

Decision expected
in 2016-17

Planned for 2017

No plans

Phased approach
from 2020 to 2024

#Project NBTC/ITU Roadmap for the Introduction of Digital Terrestrial Radio Service in Thailand
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Digital Radio Broadcasting plan in Thailand:
Coverage Target and Network Investment Cost

-> Set initial deployment target low (80%)

DAB
96% = 200

Ref. # sites % greenfield Pop % # MUX # Services Total CAPEX
sites (64kbps)

N1 200 15% 95% 2+0 36+0 $84,702,880

N2 90 0% 80% 2+0 36+0 $37,973,880

NL1 200 15% 95% 2+1 36+702 $146,869,070

NL2 90 0% 80% 2+1 36+702 $74,290,070

13
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Develop Broadcasting Indicators and User Survey

®

Country Case Benchmarking

User Survey

supporting measure, lesson learned

"

|

DSO Plan, Best Practice, Successful criteria,

\

mm )%
| R

Review existing indicators: Thailand, UN, Regulators
Designed Broadcasting indicators

Y, e
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Cost Base Analysis
Impact to stakeholders in each sector

Survey 6,200 HHs, 44 provinces
Reachable and User Behavior

E

€



Develop Broadcasting Indicator and User Survey
Cost Base Analysis- Option

&€

Casel ® National 36 ch, Public : Commercial 50:50
(2N+1L 800/0) ® Local 18 ch in each area, Public : Commercial: Community 30:50:20

Case 2 ® National 36 ch, Public : Commercial 50:50
® Local 18 ch in each area, Public : Commercial: Community 30:50:20
(2N+1L 95%)

Case 3

® National 36 ch, Public : Commercial 50:50
(2N+0L 80%)

Case 4
® National 36 ch, Public : Commercial 25:75

Local 36 ch in each area , Public : Commercial: Community 25:25:50

(] i ic - H .
Case 5 National 36 ch, Public : Commercial 50:50

® Local 18 ch in each area, Public : Commercial: Community 25:25:50

(2N+2L 80%)

15




Develop Broadcasting Indicator and User Survey
Cost Base Analysis- Result

Reciever

Network Deployment

Multiply Investment

Gov Rev

Corporate tax

Revenue from Spectrum

Auction

Revenue from Fees

2N+1L 80%

2N+1L 80%

2N+0L 80%

2N+2L 80%

¢4

2N+2L 80%

4,600 1,000 3,000 3,000
11,000 3,000 8,000 8,000
1,700 670 1,900 2,100
760 470 820 730
200 10 345 470
740 190 735 860
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Develop Broadcasting Indicator and User Survey

Cost Base Analysis- Result

2N+1L 80%

2N+1L 80%

2N+0L 80%

2N+2L 80%

¥

2N+2L 80%

NPV Project

NPV Nation 51 3 51 114
Broadcasters

NPV Local -2 0.9 -0.9
Broadcasters

Network Investment 2,194 5,023 5,023
DAB-+ take-up rate 0..12%-31% 0.12%-17% 0.12%-29% 0.04%-29%
No.DAB-+ Listener 22.4 124 21 21
(2574)

Advertising 851-2,421 698-1,338 724-2,270 724-2,270
Spending

17



Develop Broadcasting Indicator and User Survey
Cost Base Analysis- Result
Casel 2N+1L, 80%: Forecast Trend of Digital Radio Industry in Thailand

DAB+ Network Roll-out VS Take-up Rate Listening share by platform (%)

. . . o Analogue radioc ™ Online radic = DAB+ mdio
=== DAB+ listeners = Population coverage === DAB+ penetration rate

1005 0% pu 0% g 1%

30 100% 8% [ 11es
o EEY EECY X1 Y Py e
80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 90% a2 2051 26%
_” 80% 5 w
= 190 7054 ® ‘£ 0%
220 6.7 78 z 0%
" i 60% o E 5%
Q L
S 15 50% & o 50%
3 B " 2
z 0% & & 0%
5 10 .l . 3% :'%’n E 0%
. 6
a . 15% 15% 158 0% 8 0%
0.1 03 06 0% 3 10%
0 0% 0%
2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2560 2561 2567 2563 2564 2565 2565 2567 2568 2569 2570 2571 2572 2573 1574
Year (B.E.) Year (B.E.)

DAB+ in CARS

Radio Advertising Market Value

B Ads spending in Anzlogueradio ® Ads spending in Online radio market @ Ads spending in DAB+ radio

em=Total cars ~ =====Total cars with DAB+ === |n-car DAB+ penetration rate

85000 30 60%
| 2 s0% ®
7ooa — — = om m W 1!153 I,EES 2,058 o
6000 —  — 3 ms a2 L074 1226 13% 1511 LEE L T s B
- 72z 80 85 1085 D w mom @ OW l I I I I 2 c
5000 1236 1,334 9
E . 1438 1,552 1675 1m0y 1348 2105 2,260 7485 o E 15 30% S
n
T 4000 S 3
3000 L 10 0%
5167 5183 5188 5009 =
2000 4, 4,269 4,156 4018 3 @51 3,738 3,606 3456 3,285 3007 5 10% E
" ARRENNNENN
o 0 0 . : : 0%
2560 2561 562 2563 IS4 2565 2566 2567 ISEE X5ES I5F0 2571 2572 2573 1574 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574
Year (B.E) Year (B.E.)

#Report are available on NBTC website: www.nbtc.go.th , broadcasting



http://www.nbtc.go.th/

Develop Broadcasting Indicator and User Survey

Survey Result

€

Indicator Survey Result

1. AuaupFaBaundirsasiudtynynang 11,087,024

(Number of Households with Radio)

) EE = ] o A
2. 'ﬂ']u')ul,ﬂﬁ"aq?Uﬂﬂu_,m&lqmqvmlﬁ]@ﬂﬁ'qLﬁ"ﬂu 0.75

(Number of Radios per Household)

3. SetnzuaepiaTeun e udtynnding 520

(% of Households with Radio)

4. auwauAseFudty iy ndingslaniaiteu 0.75

(Number of Radios per Household)

(Average Time Spent Listening to Radio)

Indicator Survey Result
1. %esazaeslszainsens 6 TaulUiiding 46.27
(% of population aged 6+ who listen to radio)
2. $eaazvavszminsany 6 TAulLANAngndanst 31.74
(% of population aged 6+ who listen to radio weekly)
3. AuuWNNIeINsFuRNIng Inaede sadil ani 669

o al = 1 o 'S o = a 1
4. Aquuningedssedlanizeinisiuiangnvaaidealuuday
AR

(Average Time Spent Listening to Radio by day part)

06.01 - 09.00 U. = 594
09.01-15.00U. = 773
15.01 - 19.00 1. = 654
19.01 - 00.00 1. = 634
00.01 - 06.00 1. = 682

5. 5aenz 09N e L aaNg A uuneNanWRFLAe
(% of Radio Listening by Place)

1. Mogjende Home = 78.9
2. ;neuiduLARA Private Car = 52.9
3. INABNIUY/AUAINIATU Public Transport 6.6
4. finems Office = 25.9

i 19
5. 408w Other= 3.5




Digital Radio Capacity Building
Organized a series of workshops, conferences, focus groups

(I%i ? Committed to connecting the world
Ge ation Sta lization
n a

NBTC/ITU Workshop on Roadmap for Introduction
of Digital Terrestrial Radio Services in Thailand

http://www.itu.int/en/ITU-D/Regional-
Presence/AsiaPacific/Pages/Events/2014/Decemb
er-DR-Thailand/home.aspx \ 9

https://broadcast.nbtc.qo.th/data/academic/file/5 B
80100000002.pdf

20
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Digital Radio Capacity Building

**Developed Handbook Digital Radio Broadcasting (Technology, Services and
Network Global update, country case studies, supporting measures, Acts)

**NBTC Annual Review 2016: Article “Digital Radio Broadcasting”

*»Organized workshop on Digital Radio Broadcasting for stakeholders in 4 regions
across Thailand (400 participants )

*sPublished study paper on NBTC website

sans

nano N hiin o
L] B8 &'80 9,018 |

Us:oU 2559 «{A ‘ ‘.0. “. S
NBTC

Annual Review
2016

R R R e

YUY Inudngns:= S

Tus:uua3Ina
Digltal Radlo Broadcasting

o3 iz
1 i
2gnl teslrnurifiod

#Report are available on NBTC website: www.nbtc.go.th ,
https://broadcast.nbtc.go.th/academic/?type=NTYwWNTAwMDAwMDAy

2


http://www.nbtc.go.th/
https://broadcast.nbtc.go.th/academic/?type=NTYwNTAwMDAwMDAy
https://broadcast.nbtc.go.th/academic/?type=NTYwNTAwMDAwMDAy

Way forward: ?

Digital Radio Broadcasting Trial plan in Thailand

**Draft Frequency Plan for Digital Radio Broadcasting Trial
**Frequency Range: 174-230 MHz
**Channel: Ch5-Ch12 (4 blocks per channel with bandwidth 1.536 MHz
reference to ITU-R BS.1660-7 (10/2015)
¢ Concern to Analog TV compatibility (ATV protected), cross border frequency
coordination, and other conditions defined by NBTC
**Draft of Frequency plan for Digital Radio Broadcasting Trial is now process of
getting approval from NBTC panel meeting and then NBTC will proceed for public
consultation.

**Project: DAB+ trial in Thailand
**Review draft of Radio Broadcasting Policy paper : Radio broadcasting
development Plan for Thailand
*sPolicy paper : Technology, frequency management, spectrum licensing,
broadcasting service licensing, digital radio trial
**Regulatory Impact Assessment (RIA)
**Economic and Social Impact
**Radio Broadcasting roadmap

22



sting Indicators and User Survey "Gg

ax VEY RESULL L o _ _
**39% of radio listener willing to pay digital radio receiver

Result from survey showing that the most interesting advantage of digital radio services

Digital Radio Receiver Market Price Willing to Pay (Baht)
unit(Baht)

Digital Radio Receiver (portable, basic feature)
—'/"' 4 — 800 - 2,500 1,119

Digital Radio Receiver in car (Adapter) ﬂ +
b 2,000 - 4,000 2,692

Digital Radio Receiver in car

(Basic feature -text scrolling ) 4,000 4,552
Digital Radio Receiver in car

(Color Screen, multimedia) 10,000 11,885
Digital Radio Receiver

(portable-small display) 2000 - 4,000 2580
Digital Radio Receiver

(portable-color screen Multimedia) 5,000 up 5,577

23



Way forward:
DAB+ Digital Radio Trial plan

ATV channels 5-11 5-11 5-11

# Sites 8! 8 / 5 \

MUX 1-32 1-3 / 1-3

SFN SFN applied* SFN applied NA

ATV protection v X v

ATV coverage provided v v v

Pop coverage (3 MUX) 9,123,000° 17,422,0007 8,431,0008
(14%) (27%) (13%)

Pop coverage (2 MUX) 10,712,000 17,965,000 9,873,000
(16%) (28%) (15%)

Pop coverage (1 MUX) 11,894,000 18,560,000 10,624,000
(18%) (29%) (16%)

Total ERP / #TX (3 MUX) 88 kW /23 240 kW / 24 \ 61 kW /15 /

Range ERP 0.1-10kw 10 kW

#Project NBTC/ITU Roadmap for the Introduction of Digital Terrestrial Radio Service in Thailand

\0.1 -10 kW/
N\Z
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Way forward:
DAB+ Digital Radio Trial plan

National CMS '

Infrastructure sharing
Multiplexers, Distribution, Towers, Transmitters, Antennas

((Ag)

Chiang Mai

((AQ

o

((AQ

((Ag

#Project NBTC/ITU Roadmap for the Introduction of Digital Terrestrial Radio Service in Thailand

Bangkok Chonburi
(A:J)
()
A Nakhon Ratchasima
Nakhon Sri Thamarat
(A:» g.
PO AD » AD ) 0
T1 5 0% 15 18 $442,800 $2,396,900 | $2,839,700
%
T2 8 0% 16 18 $442,800 $3,638,900 | $4,081,700
%
25




WORLD

Way forward: Trial Options 3%\1'3

Step1 Step2 Step3 Step1

Step 2 Step 3
ERp A L SO LS i ik Fop MUX 1: 0.54m Fop MUX 1:0.58m Fop MUK 1: 3.8m
SRS S N gt i et Pop ML 2:0.0 m Pop MUX 2:0.85m P MUX2: 3.3m
NO CAPEX Step 1 = $ 655,900 NO CAPEX Step 2 = $ 987,000 NO CAPEX Step 3 = $ 114,000 NO CAPE Steg 1= § 1,163,000 WD CAPEX Step 2 = 5 BE1900 WO CAPEX Step 3 = 5 332,000
Chiang Mai Chang Mo Chisng Mai ChiangMal Chiang Mal
Py ol @
Bangeoh Khon Kaen Bangist non Kaen Hangink , han Kaem Bangini
Wahen $n T Mekhos S T Fakhos ST, Makhos 31T,
Songeis Songihla songhtia sangbhia
Source-1TU Source: ITU
FIGURE 1: TRIAL DEPLOYMENT VARIANT 1 Figure 2: TriaL DEpLOYMENT VARIANT 2

#Project NBTC/ITU Roadmap for the Introduction of Digital Terrestrial Radio Service in Thailand
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Way forward : Digital Radio Broadcasting in Thailand

¢ Coordinating with Marketing, technical,

Approx. 1-2 year >3 years
i | . - political activity on behalf of broadcasters
1. Collect |etter of intent . =
_ R _ s Listener engagement measurement, Receiver
» Formadate | . .
| and retailer support, automotive support
- 3a. Form industry body
HNepatiations

3h. Propose Trial TRC

il W Package agreed
e -
i H 5. Extablish naC

B Tt ot

W Package assignad

&, System design

7. Deployment
- METC activities

Start Trial
Industry body activities * -
IVC activities i Trial Operations

Source: ITU
Ficure 9: TIMEUINE OF ESTABLISHING THE INDU
Package
e.g 50% of capacity + . .
L00% IVE 3 years [Trial period)
IrvitationyPublic Tender

Matioral deploymert:

I MUY /5 & msites

Source: ITU

FIGURE 6: SUMMARY OF THE RECOMMENDED DAB DEPLOYMENT STRATEGY AND POLICY
27
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Thank You

http://www.nbtc.go.th/
orasri.sr@nbtc.go.th, orasri.sr@hotmail.com
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