‘ NBTC/ITU National Seminar on X3,
Thailand Digital Terrestrial TV Broadcasting Roll Out \l-'-u\

S’ Thursday 4 December 2014
NBTC 3rd F1, Grand Ballroom, The Century Park Hotel =
e Bangkok, Thailand
AGENDA

Thursday 4 December 2014

08:30-09:00 | Registration

09:00-09:30 | Opening Session
® Welcome Remarks by Mr. loane Koroivuki, Regional Director, ITU Regional Office for Asia
and the Pacific

® Welcome Remarks by Mr. Takorn Tantasith, Secretary General, Office of National
Broadcasting and Telecommunications Commission

® Opening Remarks by Col. Dr. Natee Sukonrat, Vice-Chairman of National Broadcasting
and Telecommunications Commission and Chairman of National Broadcasting
Commission

09:30-09:45 | Group Photo & Coffee Break

09:45-11:15 | Session 1: Transition from Analogue to Digital Terrestrial TV Broadcasting
® Introduction to ITU and works on Digital Terrestrial TV Broadcasting (DTTB)
Mr. Wisit Atipayakoon, Programme Officer, ITU Regional Office for Asia and the Pacific

® Guidelines on transition from analogue to Digital Terrestrial TV broadcasting and
Thailand DTTB roadmap
Mr. Peter Walop, ITU Consultant

11:15-12:15| Session 2 : Thailand Digital Terrestrial TV Broadcasting (DTTB) Implementation (1)
Speaker: Mr. Peter Walop, ITU Consultant

= Developments in broadcasting and Interactive Multimedia services

= Network & service licensing and auction

12:15-13:30 | = Lunch Break

13:30-15:00 | Session 3 : Thailand DTTB Implementation (2)
Speaker: Mr. Peter Walop, ITU Consultant

= Digital Switch Over (DSO) & Analogue Switch Off (ASO) planning
= Network deployment
® DSO & ASO communications

15:00-15:15| = Coffee Break

15:15-16:45 | Session 4 : Thailand DTTB Implementation (3)
= DTTB frequency planning
Mr. Jan Doeven, ITU Consultant

= Update status on DTTB implementation in Thailand
Ms. Orasri Srirasa, Expert/Acting Executive Director, Digital Broadcasting Bureau, Office of
NBTC

16:45-17:15| Closing Session

® (Closing Remarks by Ms.Supinya Klangnarong, Commissioner of National Broadcasting
and Telecommunications Commission
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® Digital Switch Over (DSO) & Analogue Switch Off (ASO) planning
® Network deployment
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Guidelines on transition from analogue
to digital terrestrial TV broadcasting and

Thailand DTTB roadmap
An introduction

ITU/NBTC Workshop
4 December 2014

Peter Walop



Presentation Overview

1. ITU Guidelines & Assistance
2. Functional Framework
3. Roadmap Development

4. Conclusions
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1. ITU Guidelines & Assistance
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1. ITU Guidelines & Assistance

REGIONAL PROJECT — ASIA-PACIFIC

Guidelines for the
TRANSITION FROM ANALOGUE
TO DIGITAL BROADCASTING

!i INFRASTRUCTURE
5

Guidelines for
THE TRANSITION FROM
ANALOGUE TO DIGITAL
BROADCASTING

Guidelines for the Transition
from Analogue to Digital
Television Broadcasting

First version published in 2010
(Region 1 area)

2nd in 2012 (for AP area)

New release published this year
(Global version)

Available on www.itu.int

ITU-D assisted countries to
develop their Roadmap

International
Telecommunication
7/ Union
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http://www.itu.int/

1. ITU Guidelines & Assistance

KINGDOM OF TONGA

Roadmap for the Transition
FROM ANALOGUE TO DIGITAL
TERRESTRIAL TELEVISION IN THE

KINGDOM OF TONGA

SRI LANKA

Wi Roadmap for the Transition from
. ANALOGUE TO DIGITAL TERRESTRIAL
TELEVISION BROADCASTING IN
SRI LANKA

Roadmap for the Transition fro
ANALOGUE TO DIGITA
TERRESTRIAL TELEVISIC
BROADCASTING I

N' E . Bital

Report

CAMBODIA

Roadmap for the
TRANSITION FROM ANALOGUE TO
DIGITAL TERRESTRIAL TELEVISION IN

CAMBODTIA

MONGOLIA

Development of a Digital
TERRESTRIAL TELEVISION
MIGRATION ROADMAP FOR

MONGOLTIA

Report

= Roadmap
Reports for AP

Cambodia
Nepal
o Mongolia
o Sri Lanka
o Thailand
o Tonga
= And for Africa
o Angola
o Ethiopia
o Mali

Telecommunication

Committed to connecting the world



2. Functional Framework
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2. Functional Framework

Functional Layer Guidelines

Functional Layers A. Policy and regulation Part 2
B. Analogue switch-off (ASO) Part 2
C. Market & Business Part 3
Functional Building development
Blocks D. DTTB & MTV networks Part 4 & Part 5
E. Roadmap development Part 6

In each Layer 3 to 13 functional building

Key topic & choi ' T
€y topic & choices blocks have been identified

Information &

implementation
guidelines

Committed to connecting the world 7



2. Functional Framework - Layer A

2.1.
Technology &
Standards
Regulation

2.2.
Licensing
Framework

2.3. ITU-R
Regulations

. 2.7. Local
Zifiso NEIONIEL Assié.nSn.ﬁent 2.$é I#:serése Gl
Spectrum Plan . ildi
P Procedures Conditions (bU|Id|_ng &
planning)
2.9. Business 2.11. National 2.12. Law
Models & 2.10. Digital Telecom, nf. .m nt &
Public Dividend Broadcast & € eirgceuti%n
Financing Media Acts

objectives
= Implementation of policies

Layer A

Policy &
regulation

©)

Committed to connecting the world

2.8. Media
Permits &

Authorizations

2.13.

Communication
to consumers &

industry

= Key issues and choices faced by the Regulator
when formulating DTTB, MTV or ASO policy

o By issuing information, funds, rights, licenses and
permits to (qualified) market parties
In compliance with the relevant legislation

\ International
I \U Telecommunication

Union




2. Functional Framework - standards Regulation

Stipulatec

1. DTTB: SDTV and/or HDTV l l ‘e} ;z ==
Presentation (MTV: a minimum bit
format rate/service) - — I I
2. DTTB: e.g. ATSC, DVB-T/2, —
Transmission DMB-T, DTMB or ISDB-T p
standard (MTV: e.g. DVB-T2L or 1-Seqg) u
3. DTTB: MPEG2 or 4 11 =X —— —
@e]pp[s]gIjle]a@ (MTV: e.g. H264/MPEG-4 AVC — . —
technology or open) —_— —— N

Interoperability
4. CA/DRM between deployed systems for
DTTB and MTV platforms
-
DTTB: e.g. MHP/proprietary o
(MTV: platforms specific)

\ International
Telecommunication
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2. Functional Framework - Licensing Framework

Assigning 3 types of

rights
o Spectrum Advertisers
o Broadcast
o Operating

Extra = MUX function v

2_ models for s pectru m SR . C:zt::gr / Multiplex Content distributor
rig hts BBI6 I Operator /Network Operator
Broadcaster

o Model A: spectrum
assigned to
broadcasters

o Model B: spectrum —>  Senvice Flow
assignedto | > PaymentFlow
multiplex/network
operator

Committed to connecting the world 10



2. Functional Framework - Licensing Framework

Model A

Spectrum license(s) assigned to
broadcasters or (single) service
provider(s)

Spectrum license(s) assigned to
common multiplex operator(s) or
signal distributor(s)

t e
CIRTE:

B H
\(

S

International
Telecommunication
Union
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2. Functional Framework - OPN

Split of Network & Service provisioning is a “"Telecom” model and
Open Network Provisioning (ONP) principles apply:
o Obligation to provide Access — but capacity is limited on Terrestrial
o Fair pricing — Price Cap or Reference Offers
CATV networks are considered "Telecom” too, but with specifics:
o OPN for Broadcasting services (incl. connected TV/service portals)

o Net neutrality

Cable penetration > 95%
Dec 2013: Regulator (BIFT)
sets wholesale tariffs for:

o Analogue and Digital cable
TV services

o "Retail minus” pricing

Cable penetration > 90%

Jan 2014: Court decides
Analogue cable not open

Network access for A/D cable
continues to be under review

Committed to connecting the world 12




2. Functional Framework - OPN

= Net neutrality is an regulatory point of attention:

Madison River’s blocking of VoIP (2005) and Comcast’s throttling of
P2P files sharing (2008)

o Mobile services: flat rate Internet data bundles drained income from
text/voice services

= Net neutrality also important for Broadcasting services:
o P2P architecture for delivering broadcasting services

o Video streaming may be next service to be throttled or blocked
o Connected TV (HBB) developments may be hampered

©)

Committed to connecting the world 13



2. Functional Framework - Layer B

Layer B

Analogue
switch-off
(ASO)

2.15.
2.1_4: Organizationa 2.16._ASO 2.17. Infra & 2.18. A_SO_
Transition | Structure & Planning & Spectrum Communicatio
Models Milestones Compatibility n Plan

Entities

Process of turning off the analogue terrestrial
television signal and replacing it with a digital
signal
Government initiated policy, aiming at

o More channels and services

o New revenue streams and business models
The key objective in the ASO process is reducing
the risk of service interruption

International
Telecommunication

Committed to connecting the world
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2. Functional Framework - Transition Models

—>| a. + Phased Analogue switch-off <I>
> ii. + National DTTB roll-out
» 1. ASO with Simulcast Il

|
<> —| b. + National Analogue switch-off

» i. + Phased DTTB roll-out

» 2. ASO without Simulcast

1. ASO with Simulcast:

A. Phased

Iml
H

B. National

2. ASO without Simulcast

Committed to connecting the world



2. Functional Framework - Layer C

Layer C

Market &
business
development

3.1. Customer 3.3. Receiver . 3.5. End
Insight & 3.§r.OClCJ)§;ctci)2:]er Availability B.tlaBnunsil:ess Consumer
Research P Considerations 9 Support

Key business issues and choices faced by Service
Providers/Network operators when planning the
commercial launch of DTTB and MTV services

A set of business activities and tools
o For defining the DTTB/MTV service proposition and
associated business case and plan

o Taking into account demand drivers, service
barriers, financial feasibility, receiver availability and
customer support issues

International
Telecommunication
Union

Committed to connecting the world 16




2. Functional Framework - Customer Proposition

Customer Proposition =
seeking attributes
providing Competitive
Advantage

o 6 dimensions

DTTB / MTV markets
differ:

o DTTB: mature & many TV
platforms

o MTV: handset driven and

mostly mobile operator
led

p Additional saye=
& Interactivity platform

N/
/

Usability Additional
Services

%

SN L7

N
/

= I I Quality Price =
| s | | |

\ International
Telecommunication
Union

Committed to connecting the world
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2. Functional Framework - Layer D

4.1. 4.2. Design 4.8 4.9 Network
Technology & Principles & 4.4. System 4.6. Network = Transmitting '
. - Rollout
Standards Network Parameters Interfacing equipment Plannin
Application Architecture Availability 9

4.5/5.5 4.7/5.7
“aE Radiation Shared &
Network o .
. Characteristic ' Common Design
Planning o
S Principles
5.1. 5.2. Design 5.8

Technology & ' Principles & 5.4.System if;r;s.rl;letivr\:org Transmitting 5.9R§ﬁgnv:rk
Standards Network parameters t dei ?C il?ti equipment Plannin
Application Architecture studio faciiities Availability 9

= Key issues and choices faced by Network operators
when planning transmitter networks for DTTB and

Layer D MTV services
iRl | * Choices should be made within framework of
networks o License conditions

o Business objectives

\ International
Telecommunication
Union
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2. Functional Framework - Network Planning

= Trade-off between ' Transmission
o Transmission costs High service costs
(number of stations and quality
power) (27 MB/s)
: : High coverage
o Service quality quality (95%)*

o Coverage quality VI NN\
(reception probability) WA\

N . Medium service
= Within limits given by =
Coverage Service
quality quality

(multiplex net bit rate) \_ )
/

_ quality
Frequency and Business (16 MB/s)
Plan High coverage

quality (95%)*
= If more power needed than \_

allowed or possible: Power
distribution by SFNs

Committed to connecting the world 19



3. Roadmap development
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3. Roadmap Development - Model A (top view)

By Layer Phases of the roadmap (Model A)

= 1. DTTB policy
F| ® 5 [|development
| = g
) 5 Qo 3.Licensing policy 4. License administration
S1° & regulation
=
3—3 > 2. ASO planning

o

ssauisnq
RENIEIY

1. Preparation

juswdolanap

networks

2. Planningand implementation DTTB

sJ91seopeolg/iolesadQ

S)}lomiau
411d

( Submission
_LS bectrum/broadcast

. . icense application
Timeline PP

A

3. Analogue switch-
off

Issue of
licenses

Sitesin [ ASO
| operation %completed

International
Telecommunication
Union
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3. Roadmap Development - Model B (top view)

By Layer Phases of the roadmap
= 1. DTTB policy
F| ® 5 [|development
€28
) g' Qo 3.Licensing policy 5. License administration
S & regulation
E T
3 > 2. ASO planning |
o
A o
slzg3 =
g -8_ 2 Q;; Split-off & establish
S %’ g % NewCo 4. Planningand implementation DTTB
3 |2 network
> Preparation
O S
'(% 9'- 3 A:k A
s | 3 = Analogue switch-off
S| = : .
( Czﬂ! f?r bids fotr ; ; , 4
multiplex operator Issue of Sitesin f ASO T
il _L partpner license . Ticense | operation %completedE

International
Telecommunication
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3. Roadmap Development - Phase 1

International
Agreements |
J Standard choice
3.3. Receiver
Availability
National Consideration
telecom 3L 3.2. CH bRl 2.1. 2.10. 3.2 Consultation DTTB
broadcast & Mandating La Cus.tomer —» Customer —P ) i |Technology& | [—»{ Digital [ Customer with Policy
dia act NRT TtElice Proposition ORI Y Standards |~ Dividend Proposition Parliament
mediaacts Research P mediaacts P
4.1,
\/ Technology & \/
Standards [~
Application
Existing policy 23 Draft
documents & ITU-R DTTB
obiecti — Regulations .
jectives Policy
2.4
\/ National \/
Spectrum Plan
NRT mandated to prepare Marketresearch DTTB standard(s) Policy document A
policy document conducted selected passed Parliament
International
Telecommunication
Union
Committed to connecting the world 23



3. Roadmap Development - Transition Periods

Selected European Countries Selected AP countries
2012 - 14 date
2012 Australia 2013
2010 F 12
2010 5009 L 10 New Zealand 2013
-6 Japan 2012
2006
-4 Taiwan 2012
2004
I -2
2002 - [ -0

g

Ky d Q) Q2 S ) \} ¢ Qo -
V¢ & N & ¢ 9
%Q"&

ASO completion date M Yrsbetween DTTB launch and first ASO

International
Telecommunication

24
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4. Conclusions

International
Telecommunication
Union
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4. Conclusions

= JTU Guidelines focus on:

o Regulator , Broadcast Network Operator and Service Provider
o DTTB and MTV specific activities

= In practice Roadmaps differ, depending on:
o Local circumstances
o Status of implementation
o Roles & Responsibilities National Roadmap Team

= [t is important to adopt realistic time schedules:

o Implementation of the whole process may take several years and
will involve many stakeholders

Committed to connecting the world
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Developments in Broadcasting &

Interactive Multimedia Services
An overview of trends

ITU/NBTC Workshop
4 December 2014

Peter Walop



Presentation Overview

1. Defining Multimedia Services

2. Service changes

o Service anywhere & anytime
o Video on Demand & time shifting
o Video quality enhancements

3. Business model & strategy changes
o Advertising & Subscription models
o Business strategy changes

Committed to connecting the world



1. Defining Multimedia Services
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1. Defining Multimedia Services

(Semi o visual services which
interactive) S
yedtona Dmat are intended for

twork . . . .
e public distribution

2 Linear VoD and Consumption

(Fully By rtemet ®* 3 Dimensions:

interactive)

combined o Linear/non-linear

networks N linear VoD

» o Managed/un-
managed QoS
o Broadcast/IP

networks

(Fully
interactive)
integrated
networks

Linear VoD Linear VoD Linear VoD Linear VoD

Internet 3/4G

IPTV/HFC Internet

Source: ITU
A International

Telecommunication
Union
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2. Service changes

International
Telecommunication
Union
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2. Service changes

® Three factors driving
changes in the
interactive

multimedia market:

o Technological

Inter-
active
Multi-
media

innovations

o User preferences

(9]
c
9O
)
£
>
00
[0
o

o Regulations

] ® Fundamental or
Device

Producers evolutionary change?

souaJajald uash Jo saduey)d

2\ International
Telecommunication
Union

........................................................................................................ Cornmitted to Connecting the World 6



2. Service anywhere & anytime: more devices

AVERAGE NUMBER of SCREENS per USER and TOTAL

1600 -

INSTALLED (in millions)

1400

1200

1000

800

600

400

200

Source: Arthur D. Little, BNP Paribas

1.7 2.6 3.3 3.6
2000 2005 2010 2011

M Other mobile devices
I Mobile phones

BTVs

W PCs

Committed to connecting the world

With powerful
connected devices
users can consume
their interactive
Multimedia services
Consumers use more
screens to watch
more television and

video services

International
| Telecommunication
®/ Union




2. Service anywhere & anytime: more broadband

CDN TRAFFIC FORECAST by GEOGRAPHY ®* Consumer IP traffic
(in TB/month) goes up (21% CAGR) >

Business related traffic
(18% CAGR)

60,000

M Middle East and Africa

50,000

W Latin America

® )
40,000 Content Delivery
M Centraland Eastern Networks (CDNS)
30,000 Europe _ _
B Western Europe designed to carry video
20,000 * Globally 55% of all
M Asia Pacific ] _
10,000 - Internet traffic will be
M North America carried by CDNs by
0 L T T T T T

2013 2014 2015 2016 2017 2018 2018

Source: Cisco Visual Networking Index

Committed to connecting the world 8



2. Service anywhere & anytime: more leisure time

LEISURE TIME SPENT per CATEGORY on
AVERAGE DAY (in minutes)

W Watching TV

M Socializing and
communicating

H Reading

M Particpating in sports,
excercise and recreation

M Playing games; using
computer for leisure

[l Relaxingand thinking

[ Other leisure activities

Source: American Time Use Survey, 2013

For every additional
free hour, 30 minutes
goes into watching
television

All UK TV viewing = all
time spent on all social
networks worldwide
(6.5 billion hours)
Leisure and technology

intertwined in several

ways

Committed to connecting the world 9



2. Service anywhere & anytime: more multi-tasking

MINUTES of MEDIA CONSUMPTION per DAY

700

600

500

400 -

300 -

200 -

100 A

(8-18 YR-OLDS)

458

379

1999

381

2004 2009

Source: The Economist, 2010

B Movies

H Print

W Video games
B Computer
B Music

BTV

Multi-tasking is not
new

Multi-tasking is
extended to more
devices

Most multi-tasking is

media stacking (and

not meshing)

Committed to connecting the world 10



2. Service anywhere & anytime: little media-meshing

MINUTES of MEDIA CONSUMPTION per DAY ®

A small percentage of
(8-18 YR-OLDS)

media meshing involves
activities directly related

to TV programs (i.e.

B None other then chatting
M Media mesher only abOUt program)
! Mediamesher & stacker

Y . « ags
B Mediastacker only MeShIng activities can

potentially result in new

revenues stream or

extra customer loyalty
Source: Ofcom, 2013

Committed to connecting the world 11



2. Video on Demand: little impact (yet?)

Share of Time Played on Mobiles and Tablets * global demand for
Combined
VOD is on the rise,
2500% especially on mobile
20.00% // devices like
15.00% smartphones and

. / tablets

® This trend is also

5.00% . .
observed in the Asia
0.00% T T T T T T T T T T T T T T T 1 PaC|f|C reg|0n
— — — o N (g (o] (gl (o] o o o o o™ (0] <
RO S B S N B S v B B B B
oo + (8] o) — c oo + (8] o) — c oo + (6] o)
2 08¢ & 2208 ¢ &322 08¢

Source: OOYALA Global Video Index Q1 2014

International
Telecommunication
Union
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2. Video on Demand: little impact (yet?)

Average Watching Time (in mins) per Type of ® Customer retention is

Content
much longer for live

omeeteamy w content than for VOD

type of services

Mobile

ave  implied advertising

Tablet WVoD value of live content

is significantly larger

r
_F
pesker ' than for VOD

0 10 20 30 40 50 60

Source: OOYALA Global Video Index Q1 2014

Committed to connecting the world 13



2. Video on Demand: little impact (yet?)

FREQUENCY of VIEWING LINEAR TELEVISION

SERVICE by DEVICE

Smart TV set at home

Main TV set at home

0% 20%

Source: Ofcom, 2013 (adapted)

40%

60%

80%

100%

l Daily
B Weekly
7 Monthly

B Lessoften/never

Committed to connecting the world

On connected TV sets
traditional viewing
remains strong

Most cited reasons for
using VOD services is
to catch-up TV
broadcasts

Connected sets on the
rise and standardization
of apps will result in

more VOD consumption

14



2. Time shifting: Iittle impact (yet?)

TIME SHIFTING VIEWING and NUMBER of DVRS

80%

70%

60%

50%

40%

30%

20%

10%

0%

(% of all homes)

67%
/@

Aﬁ

A%,

DVR take-up

=== Time-shifted viewing

P

7 18%

%
A 0
(]
0
I

2007 2008 2009 2010 2011 2012

Source: BARB, 2013

®* Disparity between the
uptake of DVRs and
time shifting

® OTT/IPTV functionality
may change viewing
behavior

®* Time shifted viewing
increased 22% in one
year when broadband
available (Australia)

® Households get smaller

Committed to connecting the world 15



2. Video enhancements: UHDTV and 3D

GLOBAL SALES FORECAST for 4K UHDTV SETS *® Device producers set the

(in millions) market, broadcasters and
70

distributors to catch up
® UHDTV1 bandwidth

60

50

requirements vary from
) 40 to 15 Mbit/s
z: I ®* Broadband availability
o limits OTT deployment:
0 | — . | | | | o Encoding efficiency

2013 2014 2015 2016 2017 o Transport efficiency

Source: NPD DisplaySearch (adapted) ® Gettin g the market can

\ G > @

Committed to connecting the world 16



3. Business models & strategy

Committed to connecting the world
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3. Advertising model: FTA TV still strong

500,000
450,000

400,000 -
350,000 -
300,000 -
250,000 -
200,000 -
150,000 -
100,000 -

50,000 -

GLOBAL MEDIA ADEX
(in million USD)

2007 2008 2009 2010 2011 2012

McKinsey, 2013 Global Media report

7 Video Games

B Consumer magazines
B Out-of-home

M Digital/Internet

Bl Cinema

[ Newspapers

W Audio

M Television

TV: no other medium
offering equivalent
reach and quality
Advertising / Free-to-Air
(FTA) model needed for
content diversity

On average 50 TV ads
viewed per day!
Forecasts all point
upwards, shift to

Internet

International
Telecommunication
7/ Union

O > ¥
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3. Subscription model: impact limited (yet?)

GROWTH of VIEWERSHIP and NUMBER of
FEATURE FILMS of TOP-5 BROADCASTERS

11.0%

10.5%

10.0%

9.5%

9.0%

8.5%

8.0%

7.5%

[s) 0,
10.5% 10.5% 10.4%

9.

s‘.‘\

9.8%

X

9.9% 9.9%

N\

8.8%

2008

2009 2010 2011 2012

Source: European Audiovisual Observatory, 2013

% of broadcast hours
with films

% of viewership

Broadband availability
will facilitate OTT offers
However impact seems
limited (yet):

o TiVo research: no
difference between
‘Netflix” and ‘non-
Netflix” households

o Media stacking

o Multi-play offers
Strategic response:

more feature films?

Committed to connecting the world 19



3. Business strategy: muilti-play and eco systems

MARKET SHARES of CONNECTED TV * Multi-play also by ISPs

PRODUCERS
and OTT providers

o 1% 4%
0 * Eco systems around

W Samsung connected TV sets

Ml Sony . L

® Multi-play and buildin
41% LG piay 9

M Panasonic eco-systems: locking-in

i Philips clients or offering QoE?

M Sharp )

o Unbundling IPTV
[ Technika
= Other offers?

o Enforcing standards

18%

for TV apps?

Source: Ofcom, 2013

Committed to connecting the world 20



3. Business strategy: Muilti-screen

Online Video Viewer Engagement for ® '2nd Screen’ is a must

Selected AP Countries have for broadcasters

90% ®* Audience engagement
80% -

and advertising

70% -
analytics to maximize

60% -

. M Singapore h .
50% -

= philiopines the revenue opportunity
40% - ¥ India ® 'Media meshing’ can
30% - B Vietnam

— help ad exposure on

10% - first screen

0% -

1/4complete 1/2complete 3/4complete  complete

Source OOYALA Video Index Q1 2013, adapted

International
| Telecommunication
=/ Union
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Network & Service Licensing and Auction
Insights and lessons learned

ITU/NBTC Workshop
4 December 2014

Peter Walop



Presentation Overview

1. Licensing framework

2. Network licensing

o Reference Offers
o Multiplex loading scenarios
o Coordinated network deployment

3. Service licensing
e Auction results

Committed to connecting the world



1. Licensing framework

International
Telecommunication
Union
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1. Licensing framework

Radio & TV Broadcast licensing

I
Facility License Network License Application License

I
Frequency based Non-Frequency
Public Services i i
I I
BN ETE BB "o

|
Source: NBTC

®* Licensing framework assigns three basic rights
o Content rights = Service license
o Spectrum rights = Service license

o Operating rights > Network license

®* Facility license assures long term availability of ‘essential

faCiIitieS, 1 !rntlernationa: ”

Union
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2. Network licensing

International
Telecommunication
Union
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2. Network licensing: reference offer

® Minimum service:
o Encoding &
multiplexing of
service feeds

o Distribution of

T2 compliant

o Auxiliary services:

1
o ! Multiplex
E ting : centre : .
i1 (}\. ! HD/SD services
! - :
: . o Not exceeding
i Station |
1 I
/ broadcaster \ : : maX- pOWGI"S
1
/ Recording 1 |
= :
1 I

Play out — = Network Access Point feed S

==

| e -
- DTTB Network O Eg studio
| oo

——— = Point of Service

Source: ITU, NBTC

International
Telecommunication
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2. Network licensing: reference offer

.. . (Cost of providing the minimum service—Cost without the minimum service)
LRIC of the minimum service =

Total number of services in the network/multiplex

® The cost of the minimum service comprises:
o Capital expenditure (CAPEX) and Operating expenditure (OPEX) directly
relevant to the provision of minimum service;
o Reasonable (??) return on capital, calculated on the basis of weighted
average cost of capital (WACC);
o Common cost relevant to the business operation but cannot be directly

or indirectly allocated to minimum service — mark-up model (EPMU)
® For non public entities WACC was set at 11% (loan interest rates
~7 — 8% in Thailand)

Committed to connecting the world 7



2. Network licensing: multiplex loading

CS MUX

Deployed @ T1 Deployed @ T1 Deployed @ T1 Deployed @ T1 Deployed @ T1 + 1 Deployed @ T1

General
o General

SD Kids
(e GV General

(TPBS2)

v
HD PBS

Audio/Data

Overhead Overhead Overhead

SD News

SPM General

SD N
General e

SD Kids SD Kids
News News News
General News - General

N General (chs) | so [RCSNSEIEEN

10 services

26.2 Mbit/s

Overhead Overhead Overhead

1009 A4

OL%

Source: ITU

®* (a form of) Load balancing needed due to multiple network

operators

International
Telecommunication

® Many load scenarios possible
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2. Network licensing: muitiplex loading

Pros Cons

1. Balanced client portfolio between 1.  Less (10) community services
commercial network providers

One network with local insertion

Capacity available for (future)
additional services or improved
picture quality®

4. 10 Community services (10/51 =
20%) or (10/47 = 21%)
Sixth PBS HD service
All Network operators carry their
own national service

7.  Simulcast of all incumbent services
without limiting the number of SD

PBS licenses that can be directly
assigned

® Market or regulator led load balancing?

\ International
Telecommunication
Union

®* Need for DSO communications
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2. Network licensing: site location differences

® From a frequency

Beam width contour

planning point of
view, coordination

needed for:

o RX antenna beam

Pl coverage contour

width limitations

o Distant site

5km

interferer
® Assumptions needed

on.:
o RX antennas sold
o Average PI coverage

range

Source: ITU, Nectec

International
Telecommunication

10
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2. Network licensing: site location differences

® Distant site interferer

Beam width Contour .
can not be predicted

flarea o Any pragmatic limit
for site location
differences will include
risks
2 ® Best is a single site
%1% per coverage area
%9

Source: ITU

Committed to connecting the world 11



3. Service licensing

International
Telecommunication
Union

Committed to connecting the world
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3. Service licensing: auction results

Economic Surplus per MHz of Spectrum

- DTFD'I‘I‘
‘(average) ° (marginal)

Source: Communications Chambers

. <£0.19bn

Mobile data Mobile data-

(average)

(marginal) -

® TV services are
universal services and
cannot be valued in
monetary terms

® Spectrum can be valued
and should be assigned
to highest valued
service

®* DTT marginal value
higher than Mobile?

International
| Telecommunication
=/ Union
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3. Service licensing: auction results

Auction proceeds per MHz (in m$) ® Service licenses are

Thailand assigned to broadcast or

16
14
12 A
10 A

media related

companies
® Total Thai ad market

value can carry auction
bids

®* (re) distribution of

o N M O
1 1 1 1 1

DTT (half of 32x8 MHz) - 2013 3G (2x45 Mhz) - 2012

Source: ITU, NBTC
revenues over market

parties is key (i.e. how

long is the ‘long tail")

International
| Telecommunication
7 Union
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DSO & ASO planning, deployment and

communications
An introduction

ITU/NBTC Workshop
4 December 2014

Peter Walop



Presentation Overview

1. DSO & ASO planning
2. Network deployment

3. DSO & ASO communications
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1. DSO & ASO planning
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1. DSO & ASO planning: network operator perspective

mn@m 2015 | 2016 | 2017 [ 2018 |
all/none 1P r 1 1rrrr b1 r
all/none HEEEEEEEEEEEEEEE.
all/none HEEEEEEEEEEEEEEE.
all/none HEEEEEEEEEEEEEEEE. &
all/none HEEEEEEEEEEEEEE.
| all - (group 1sites) ---- - 0&
1l all - (group 1/2 sites) ---- ---- Q:\'
11 all - (group 1/2/3 sites) HEEEEEEEEEEE
WY all - (group 1/2/3/4sites) NN
51% FX | Group 1 (11 sites) | | P11 rr 1 q
1(Nat) NBT 76% FX Il Group 1+ 2 (11+28 sites) T T T 1T 0T T 1T 1T DT 1T 1 |
~90% FX Il Group 1-3 (11428432 sites) T T L L 1T T L1
~95% FX IV Group 1-4 (11+28+32+95 sites) ] 1 L1 ] ]
51% FX [ Group 1 (11 sites) HEEEEEEEEEEE e Ee.
B 1 Group 1+2 (11428 sites) NN .
~90% FX Il Group 1-3 (11+28+32 sites) HEEEEEEEEE
~95% FX IV Group 1-4 (11+28+32+95 sites) [ [ [ [ [ |
51% FX [ Group 1 (11 sites) 1 [ [ T 1T 11 b1 1T
3(Nat)  MCOT 76% FX Il Group 1+ 2 (11+28ssites) T T T T T T T T T T T 71T 711
~90% FX Il Group 1-3 (11428432 sites) T T L L 1T T L1
~95% FX IV Group 1-4 (11+28+32+95 sites) ] 1 L1 ] ]
51% FX [ Group 1 (11 sites) HEEEEEEEEEEE e Ee.
anat) TS | 9% 1 Group 1+2 (11428 sites) NN .
~90% FX I Group 1-3 (11+28+32 sites) N
~95% FX IV Group 1-4 (11+28+32+95 sites) [ [ [ [ [ |
51% FX [ Group 1 (11 sites) 1 [ [ T 1T 11 b1 1T
5(Nat) Army TV 76% FX 1l Group 1+ 2 (11+28 sites) T T T T 1T T DT T T T
~90% FX Il Group 1-3 (11428432 sites) T T L L T L1
~95% FX v Group 1-4 (11+28+32+95 sites) ------
<51% FX | Group 1"
<76%FX I Group 1 + 2"
6 (Reg) <90% FX 1l Group 1-3"
<95% FX 1\ Group 1-4"
~95% FX A Group 1-4"+5

Source: ITU

A International
Telecommunication
Union
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1. DSO & ASO planning: consumer perspective

IIIIIIIII

Incumbent services

BEEEs 555555555
A A A

Source: ITU

® A consumer’ s perspective differs, depending on:
o Simulcast duration per region/area
o Service launches

o Alternative television providers

2\ International
F Telecommunication
Union
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2. Network deployment
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2. Network deployment: detailed schedule needed

Source: ITU

Legend

® 37 ATV main sites
15 ATV add. sites
<VALUE>

I TPBS ATV

TPBS DTTB

[ | Thailand

Top-level deployment

order:
1. Main sites (39)
2. Additional sites (~ 130)

Brown = overlap between
39 main DTTB sites and
ATV sites (TPBS)

Pink = ATV only and
determines (partly) order

of additional sites

International
| Telecommunication
=/ Union
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2. Network deployment: detailed schedule needed

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

®* Additional
sites should

A-sites not cause

NaKifan

Saws Nak hoiy

Ratchasima

unacceptable

TH AHL AND

inference to

Main sites

Phnom

Penh i\ Acceptg
¥ o ® PBut can also
" Wh A help out in
resolving
Unacceptable ]
interference
I >=95% 90-95% M 70-90%

) International
Telecommunication
Union
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2. Network deployment: detailed schedule needed

Main site 14.00 (Roi
Et) interfered
by additional sites

Situation is
compatible:

interfered areas of

main site 14.00 are
overlapped by other
main sites and A1l site

| >95% reception probability
| resulting from

£ o]

of other main sites

Source: ITU

DTTB Plan 3.0

Reduction of coverage due
tointerference by A sites

> 90% reception probability
of Al site

>

A EX) Fhee Mheng

1| > 90% reception probability | &

International
Telecommunication
Union
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3. DSO & ASO communications

Committed to connecting the world

10



3. DSO communications: based on marketing principles

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

1. DTTB
Awareness
2. DTTB
Understanding
3.DTTB
Attitudes
4. Intentions to
Adopt DTTB
5.DTTB
Adoption

6. DTTB
Satisfaction

® DSO communication strategy based on classic marketing principles

o People are not aware and don’t understand

o Don't skip steps, although they can run in parallel

- International
; Telecommunication
Union

........................................................................................................ Committed to Connecting the world 11



3. DSO communications: interrelations

1. Market structure

Television penetration per platform
(in'm TVHHSs)

5. Receiver Certification

SRS
-3 s s ~\//
oz MDD
Communication Strategy

-1 6. Retail logistics

2.DTT8 ‘ oot
: Voer L]
Understanding == T I | 2erted? [rxpenon Toxtypenor |
wow

sno ka0 1 [105 tangsuan & d Samsu

e sor 2|1 chaenguattana Re L6 10 x1200

3.DTTB
Attitudes

[— =l e e
- — oo

1 wireless R Phlips Ambi 201372_[samsung DTV Smartt.
sonyBravia 72 sam: sm

. 3
) uuuuuuu v

ronteaceans | s [iraghaing

4. Intentions to k0 vAO NoI 6 Jasssilom g

Adopt DTTB [van 1 7 [t sukumit

s 750K & [stskhunsol
i wo %

5.DTTB 71_[iRatchadam R

Adoption % [isamitg

3. DSO and ASO planning

L6 107 x1200

s

6.DTTB
Satisfaction

I

Es
RS RR R |

4. Network deployment

International
Telecommunication
Union
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3. DSO communications: deployment is key driver

o3 e alfrone AV
chs Amy TV all/none ATV
7wV allfrone AV
ch9 mcot all/none. ATV
it ner allfrone AV
TPBS TPBS allfnone. ATV,
e Growp 1"
sPC Group1"+2" P+Plin
8 et Jhcoy 90% FX " 243" 2 u municipalities
KK N Gowp I
sopx Gow
B (National + 80% X I Group 1'+2" X+ Plin
Regional)  "\°° 90% FX " Group 142'43' S &) municipalities
95% FX v Group 1'42'+3'+4"
sop Grow 1
sPC Grow 1+2 P+Plin
Citstcnl) Dy 90% X " Group 14243 g u municipalities
aR W Growp 1124344
sorx Grow 1
" sPC Grow 1+2
OO i 90% X " Group 14243 d g municipalities
s W Growp 1424344
swpc o Grow 1
. sl Grow 1+2 P+ Plin
E(Metonsl)) T PES 90% X " Group 14243 d g municipalities
aKR W Growp 1424344
S Growp 1
spC Grow 1+2 P+Plin
Fiiationa) AT 90% X " Group 14243 2 g municipalities
aKE W Growp 1424344
Customer contact points/week
24/01/14 31/01/14 07/02/14 14/02/14 28/02/14 07/03/14 14/03/14 21/03/14 18/04/14 16/05/14 23/05/14 06/06/14 20/06/14 04/07/14 11/07/14 01/08/14
|Dsotnp level planning (Phase 1) | [DATE] | |wks 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— 3 El s ] s s | S 2 2 z E] p
3 28| g2 gsa 9 oa| 2| 3z 2 T S 3 3 5
0 IR I B - 28,0283 |33 | &3 5% €3 g2, £3 528 3| €3 H
- || < 5% £ c 2 ceg cgg £ ceg S g ge St |Ss83 g% 58 H 5% E
2 2 |Ranl e | 28| 28| 2% 283 28| 28| 22 S5 ce |28 3 32 £23 £ te 3
g E ol gg S g S=x| 52 s 2 g E -3 SE (g5 ¢ 3= 2g2 2 8 E 2
' : |E|2|4 1838|325 5¢ ST EE|EE| €8 g 18 (%3 2 £E |88 :
3 5 £ 88| 28| &8 2 28| 28| g 3 g £ Z £ &
& _|Province Name Other name = = = = =
Percentage of Provinces reached Target na na na na na
1 |BANGKOK
2 [KANCHANABURI
(V)] 3 |KALASIN
(U 4 |[KAMPHAENG PHET
GJ 5 |KHON KAEN
6 [CHANTHABURI
— 7 |CHACHOENGSAD
< 8 [CHON BURI
9 [cHAl NAT

10 [CHAIYAPHUM
11 [cHUMPHON

12 [TRANG
13 [TRAT
14 [Tak

15 [NAKHON NAYOK

16 [NAKHON PATHOM

17 [NAKHON PHANOM

18 [NAKHON RATCHASIMA
19 [NAKHON SI THAMMARAT
20 |NAKHON SAWAN

21 [NONTHABURI

International
Telecommunication
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3. DSO communications: tracker board info needed

DTTB communications steps

° 1. DTTB Awareness 2. DTTB Understanding 3. DTTB Attitudes
= c .
2 a.DSO . Whatto| b 2nd set d.Pkase 1| §. Overall
© . . Logo N CR/DVDR o Persona
@ intro o for DSO [ limitagion | \ . date pinion
linitation comfort
55 20% 10% \ 5% 10% \10% 0% \kg% 30%
T \ A\
125M1.a. | 2.a. | Y 2.c. |— 3.a.
w 125 | Question: Have you heard Question: What do you 1{ Question: Are you aware Question: W
('5 125 of digital terrestrial think people have todoto [, | that after connecting a STB statements be
q) television or DVB-T2? [— get DTTB? [— your VCR/DVDR will no you think abo
o 25 || | Jlonger be able torecorda | | of DTTB?
125 | No introduction, Response: To get a STB or | ;{ program while you watch a
< unpronpted [—IDTV/No Idea B different programon other [ Pronpted sta
25 1 channel? | —
125 |Response: Yes/No 5% \ 10% 1 Response: [
Py pr— " 5 p Response: Yes/No [ | or Thailand; o
1.b. T necesarry.
0 Question: Do you _pys | § ——
125 23 recognise this? | | Question: Are you aware | |2d- . . _J
125 99 ) that you will need for every | |Question: Inwhich 3
When shown a screen with §— set a STB? | Year/Month do you think e
25 89| the Go-Digital logo | | | | DTTB will be available in yourf | fe
25 10 Response: Yes/No Province? de
p Yes/No = H al
125 25 o7 =75 p : Correct date a
125 20% 10% 5% 10% 10% for Province/No Idea )
25 10% 10% 3% 4% 5%
R
125 25% 20% 10% 10% 15% 0% 40% 33% |w
125 20% 10% 5% 10% 10% 0% 40% 30% |it;
25 11% 10% 3% 4% 5% 0% 30% 12%
25 10% 10% 3% 4% 5% 0% 30% 12%
125 20% 10% 5% 10% 10% 0% 40% 30%
25 12% 10% 3% 4% 5% 0% 30% 12%
25 23% 23% 12% 8% 10% 0% 25% 20%
125 9% 20% 10% 10% 15% 0% 40% 33%
25 20% 10% 5% 10% 10% 0% 40% 30%
125 25% 20% 10% 10% 15% 0% 40% 33%

® Tracker board information provides key data for:

o Communications effectiveness

International
Telecommunication

o DSO & ASO planning progress

o ASO date decisions
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3. ASO communications: managing the peak

An example from Japan..

B 3 years before ASO, “Analog” logo was placed on the screen

Analog

24t July 2008

Analog logo introduced

24" July 2008
7,000 /
6,000
5,000
4,000
3,000
2,000 l
000
: 0 nal0aulusnll llllll'llllllllll_
SSSZENISSE5335%
B " J L J
/ \
/ |I
400 600
calls/day calls/day

Number of phone calls at Call Center

\ International
Telecommunication
Union

Committed to connecting the world

15



3. ASO communications: managing the peak

B 1 year before, conversion to a letterbox format

5t July 2010

Letterbox introduced

5% July 2010
10,000 /
8,000
6,000
4,000
2,000
* A
6/19 6/26 7/3 7/10 717
\ 3 7 A . J
0 \
’! |
| \,
| '.
2,000 4,000
calls/day calls/day

Number of phone calls at Call Center

Committed to connecting the world
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3. ASO communications: managing the peak

B 10 months before, notice was added to the letterbox

Analog

Letterbox with '
notice started
6% Sept. 2010

|
\Z

This channel will end in July 2011

\
4 500 11,000
calls/day

calls/day
Number of phone calls at Call Center

6t Sept. 2010

International

Telecommunication
Union
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3. ASO communications: managing the peak

This channel will end in July 2011

15t July 2011

B 24 days before, countdown message superimposed on the screen

Countdown
Message started
15t July 2011

I

v

6/22
6/24
6/26
6/28

~— 6/20

11,000
calls/day

19,000
calls/day

Number of phone calls at Call Center

Committed to connecting the world
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3. ASO communications: managing the peak

B From 0:00 to 12:00 on July 24

—

-
.

\ International
Telecommunication
Union
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3. ASO commmunications: managing the peak

B From 12:00 to 23:59 on July 24

This analog broadcast will terminate on
July 24, 2011.
Please make arrangements for
digital TV reception.

<lnquiries>
Please contact:
AAAA TV support center
Tel: XXXX-XXX-XXX
DTV support center
Tel: 0570-07-0101
9am-9pm (9am-6pm Weekends/Holidays)

\ International
Telecommunication
Union

Committed to connecting the world
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3. ASO communications: managing the peak

B At 23:59 on July 24

International
Telecommunication
Union
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3. ASO communications: managing the peak

.. and still in the call centres this happened..

140000 | Call Centers of DTV support center Operators
120,000 - 124,000 calls on July 1,200 (MAX)
24 |
100,000
200 (Aug. 31
el 19.000 calls/day (Aug. 51)
BOO00 | oo L —— -
' ' . 2,000 calls/day
40,000 I ;
L _ n R Ao ,
20,000 1
NI L T .
July 1 July 24 Aug. 1 Aug. 31
ss000 | Call Center of NHK
25,000 300 (MAX)
20,000 1
15000 1,300 calls/day 00 (Aug. 31)
10,000 700 calls/day
5000 [=======5 WEEEEEE an
o ].I_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_L
July 1

International
Telecommunication
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3. ASO communications: managing the peak

o Keep it (the offer) simple, the details will make it more
complex..

..in the brochure.. ..and at home..

o

T © Connect
— to aerial

Digital :
Box —E

T o Connect VCR
to aerial

Digital ]
Box

\ International
Telecommunication
Union
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3. ASO commmunications: managing the peak

e Understanding can be surprisingly low..

Committed to connecting the world
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DTTB Frequency Planning

Approach and choices made in developing the
DTTB frequency plan in Thailand

ITU/NBTC Workshop
4 December 2014

Jan Doeven



DTTB frequency planning

1. Frequency plan 3. Data and tools
e Spectrum management * Databases and
principles planning software
* Different scenarios 4. Planning process
e Content of a plan * Planning sequence
2. Planning principles * Planning steps

Spectrum requirements
Reception mode

Service trade-off

Single Frequency Networks
Regional coverage
Presentation of results




1. Frequency plan
1.1 Spectrum management principles

Thai DTTB Plan

Characteristic | A-priory | First come | Non- A-priory plan
plan protection giving
basis broadcasters and
Known yes yes no NOs certainty
service areas for a long period
Frequenc No yes yes no * maintaining
assiqnmer:lt unacceptable high quality
priﬁciples interference reception
Future yes limited yes U
requirements * Incoverage
- . . areas
Flexibilit limited limited es ,
) v v described at
regarding moment of
unforeseen .
developments censing




1. Frequency plan
1.2 Spectrum management principles

Thai DTTB Plan

* Specifying transmitting stations (frequency, Interference
power, antenna height) in such a way that taken into
Frequenc , _ _ .
Iq ney o The required coverage is achieved account if
planning sites are
o While interference is kept to an acceptable
concept P P separated:
level
. : e <400 km
 In DTTB: interference means no picture
across land
4 | Wanted transmitter Interfering transmitter | 1/ || o <650 km
Channel N Channel N
: across sea
Wanted Interfering
t\ field strength field strength 4
Example § 50% of time 1% of time
Frequency g Minimum Protection \
S field strength ratio
re-use g
distance I
Coverage
radius > Re-use distance

Yy
&
.~




1. Frequency plan
1.3 Different scenarios

Thai DTTB Plan

A frequency
plan related
to the
transition
from
analogue TV

(ATV)
to digital
television
(DTTB)
consists of
three stages

Stages VHF plan

Before e ATV
DTTB

launch

During e ATV
transition

After ATV EKEEDI/-\:!

switch-off

UHF plan

e ATV

* Mobile

e ATV

e DTTB

* Mobile

e DTTB <«
* Mobile

(

V .
Scenario A

* 5 transmitters per site

* First deployment phase
with 11 sites

Scenario B

:

* 5 transmitters per site
* During transition

 Temporarily channels to
avoid interference with
ATV

Scenario C

* 6 transmitters
(multiplexes) per site

e After ATV switch-off




1. Frequency plan

1.4 Content of a plan Thai DTTB Plan
e Site name and coordinates | Yain si
List of * Site and antenna height i i
WS liadlal-38 | * Effective radiated power (ERP)
station  Antenna pattern

characteristics
* Channel or frequency

e Network

Network |(Ch |Ch

ERP 50 kW
Directional

Example

NBT antenna pattern
Site 20.00
. . Army TV-1 50
Chiang Mai Byp— =
Long. 98.91502 TPBS £
Lat. 18.808140 ArmyTV-2 38
comm.Tv 34 IS




2. Planning principles
2.1 Spectrum requirements

International
coordination

International
and national
spectrum
regulations

Thai DTTB Plan

Equitable access of the spectrum to all
countries

Coordination agreements with
neighboring countries

Within 100 km from
Malaysian border
use of even
numbered channels

International frequency allocations in
Asia-Pacific area in UHF band

Broadcasting
Mobile
M
Ch 21 -48

Broadcasting
Mobile (IMT)

G2 From 2015

Each country should decide on the
national applications

DTTB in UHF band
Channels 26 to 60




2. Planning principles
2.2 Reception mode

Thai DTTB Plan

Rooftop

reception

Directional
antenna on
the roof

Reception
height in
planning:

10 m A

Antenna bearing and channel range
could be different compared to
analogue TV

Antenna replacement may be needed
for good DTTB reception

Requirement to cover
95% of the households
with rooftop reception

Assuming well located
receiving antenna of
good quality

Use of antenna
amplifier were needed

Planning results
indicate for each
receiving location the
best DTTB transmitter




2. Planning principles
2.3 Reception mode

Indoor
reception

Indoor
reception
requires
much
higher
signal
strength
than
rooftop
reception

Small antennain
the room

Reception height
in planning: 1.5 m

Thai DTTB Plan

Coverage radius (km)

Coverage radius of a tx of 10 kW/150m

D
o

o

o

o

N
N

= N W B U
o

o

o

DTTB rooftop

DTTB indoor

N

\.

ATV rooftop

For same coverage as rooftop reception

16,000 x more transmitted power needed

J

Indoor reception
in many towns
due to close
location of sites

About 40%
households with
good indoor
reception

15 gap-filler in
Bangkok to
improve indoor
reception




2. Planning principles

2.4 Service trade-off

e DVB-T2 system variant After extensive studies
Capacity o More capacity > more power and field tests by '\!05'
covera needed or smaller coverage area || PVB-T2 system variant
ge
d Mor itable for indoor and selected
ane o viore sultable forindoorand | g 6aqAM, 3/5, PP2)
transmitted mobile reception = less capacity -
providing:
SVEECIEE |« Site characteristics . .
interrelated : * Mid range capacity
o More power and higher antenna of about 22 Mbit/s
- larger coverage per transmitter

Transmitter e Fairly robust indoor
power and reception
number of possibilities
: sites
Service
trade-off Potential S
viewers qualit
Size of Transmission
coverage area capacity 10




2. Planning principles

2.5 Single Frequency Networks (SFN)

VNl |« The content of the transmission must be * Guard-interval of
SFN the same at all sites in a SFN selected DVB-T2

where variant is 266 us

_ * Use of SFN is limited by “self-interference”
possible

If transmitter

distance in SFN is
Example ' s R > 79.8 km self-
Self-inter- | Rer?jl'fr_"”g interference may
ference interference occur, depending
resolved outside on C/I ratio

by means coverage area

of

127 of the 132
additional sites are
part of a SFN

All 15 gap-fillers in
Bangkok in SFN

antenna _, S
patterns Red:SeIf—] - i In total 48 SFNs

artificial e
delay and : i

modified

interference

11




2. Planning principles

2.6 Regional coverage

o2 | Site in a different regional area than the * 5 networks with
cover more other sites in the SFN should transmit national services
than one different services * 1 network with

regional o Different channel needed (excluding it services for each
area from the SFN) of 39 community

Site |NBT [CTV T 1V areas
ite g {
Exam ple 2.00 49 33 : } R 3:% BUNERTT « X

2.01 S454Kh3o Phu-liab 4

SEN with 2.01 49 33 \ W Changwat ’ﬁa"ncjanabun
R iGeR e (2.08 49 33 o

. ite 2. Community, =
oolnalngl’alia"A |1.06 49 TV area 2 /i3
TV area 2
Decoupled

2.08(_AddS11eL076) .
| 4/'\_/!‘

a.nd . from SFN to \iw Community
1site in enable TV area 1
Community transmission of 106CHOMBUEN.G{
SETOR [ different . B3

\ services / .




2. Planning principles

2.7 Presentation of results

* Reception probability in %, taking into Reception
Reception account: probability
probability in o Field strength of wanted signal * >95%: good
a small area o Field strength of interfering signals reception
(100 by 100 o Minimum median field strength * 90- 95.%: go.od
m) (Emed) and protection ratio according reception with
to ITU-R recommendations well located
antenna of
ood qualit
Orange: 2 95% ° : i
e 70-90%: for
Example Yellow:90-95% information

 Wanted signals
50% of time

* Interference
1% of time

Green: 70-90%

Coverage
presentation

13




3. Data and tools

3.1 Databases and planning software

Accurate

coverage
predictions
require

detailed data
and
advanced
planning
software

Thai DTTB Plan

Digital terrain databases
o Terrain height

o Land use (clutter) type and
height

Population database

o People or households per
small area unit

Site data

o Accurate coordinates , antenna
heights and antenna data (if
appropriate) of existing sites

Backgrounds maps

 Detailed information on terrain
and urban areas

Terrain height and clutter
data resolution

100 by 100 m in whole
country

20 by 20 min Bangkok
Population database

* Population and
households per
tambon

Background maps

* Bing maps and Google
Earth

Planning tool

* Progira plan

14




4. Planning process
4.1. Planning sequence

Original
DTTB plan

39 main sites
after ASO

39 main sites
during
transition

15 gap-fillers
Bangkok

Additional

sites

Thai DTTB Plan

Analysis of original plan
To be reviewed due to new requirements
and choice of DVB-T2 system variant

Planning of 39 main sites optimized for
the situation after analogue TV switch-off
o Scenario C

Planning of 39 main sites before analogue
TV switch-off, based on scenario C
o Scenario Band A

Verification of planning of 15 gap-fillers in
Bangkok
o Scenario Cand B

Planning of additional sites to reach
coverage target of 95% households
o Scenario C

Planning main
sites before
additional sites:

“First come-
first served”
principle

Planning of
additional sites
in such a way
that main sites
are not
unacceptably
interfered




4. Planning process

4.2 Planning steps

Thai DTTB Plan

Network topology

Specification of location and
initial ERP and antenna of sites

) Initial channel
assignments

According to best practices

3 Compatibility
analysis

One channel per site (mid
channel)

4 Detailed SFN/MFN
planning

Resolving interference

Compatibility and

coverage check

All channels per sites

Checking on errors or omissions
Review of ERP to optimise
coverage

Coverage calculations and
presentation of results

Main challenge
was to reach the
coverage target
of 95%
household
coverage per
network

16



Status on Digital Terrestrial TV
Broadcasting Implementation in
Thailand

ITU/NBTC Workshop
4 December 2014

Miss Orasri Srirasa
Digital Broadcasting Bureau
Office of National Broadcasting and Telecommunications Commission



~ Digital TV Broadcasting Roadmap
29 (Master Plan 2012-2016)
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Conclusion

Technical Standard for DTTB
Transmissiom/ Reciever-verl,
Frequency Plan:2012

Digital Roadmap : Feb 2012
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DVB-T2 Standard Adopted : Jun 2012/

Technical Standard for DTTB
Reciever-ver2,
Certified STB DVB-T2:Q3 2013

Digital TV Trail : Q1 2013

/ 2013

Licensing of Business

Facility/ Network Licensing: / Broadcast Services
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2014

*Spectrum Auction : Dec 2013
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