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Policy on Digital TV Technology
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At least 30% more capacity At least 50% more capacity At least 50% more capacity
3 dB more robust 6 dB more robust Sl e vt
Millions of receivers deployed Millions of receivers deployed  Receivers now available
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Worldwide Digital Terrestrial Television Systems V

Atsc ISDB-T [l DTMB [] M. M' [ |

Digital Terrestrial Television Systems. Blue indicates countries tat have adopted or deployed DVE-T and DVB-T2. July 2018
Copyright 2013 DVB Project. DV and the DVB logo marks are registered trademarks of the DVB Project.
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Transition from Analogue to Digital Television ?
2012 o

» NBTC adopted DVB-T2 as a national standard for digital tv transmission
» NBTC published National Plan for the Transition from Analogue to Digital Television
» NBTC also published
Technical Specification for Digital TV Transmission
Technical Specification for Digital TV Receiver
Radio Frequency Plan for Digital TV
2013
» NBTC and broadcasters conducted the trial transmission of Digital TV
» NBTC published the rules and regulations on Digital TV network and service licensing
»  NBTC granted 5 Digital TV network license
»  Auction for the license of Commercial TV Program took place in December
2014
»  NBTC granted 24 licenses of Commercial TV Program (winners from auction)
»  Official Digital Terrestrial Television Broadcasting
» Develop and review the rules and regulations
» Develop the technical guidelines for Digital TV transmission
2015
»  Conduct the frequency re-planning for Digital TV (main stations and additional stations)
» Launch the subsidy campaign : Cash Coupon for Digital TV receiver (690 Baht)
» Begin the Analogue Switch-Off : two stations of ThaiPBS at Samui and Chai Prakan
2016
»  Review a radio frequency plan to achieve the coverage of 95% Households by June 2017

»  The implementation plan comprises 168 DTT sites (39 main sites and 129 additional sites)
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NBTC’s Technical Framework on Digital Television x

Transmission System DVB-T2 m'

Formats (Resolution) SD and HD
HD — High Definition (1080i or 720p)
SD — Standard Definition (576i)

Video compression MPEG-4 AVC/H.264 .264]
L
Audio compression MPEG-4 HE AACv2

(5.1 Channel audio is optional)

Middleware -
(broadcasters may seek a consensus among themselves and
propose to NBTC for approval. The middleware has to be
open standard)

Conditional Access -
(free-to-air television)
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Key Technologies and Spectrum Efficiency
» Digital TV Transmission and Parameters
» DVB-T2
» 16k ext. + GI19/128 + 64-QAM + CR3/5
» Approx. 22 Mbps
» Video and Audio Compression
» MPEG-4
» Using Statistical Multiplexing Technique

® Efficient Use of Spectrum

® Robust Signal
® Sufficient Capacity for Digital TV Programs (Video, Audio, and Data)
® Good Quality of Video and Audio
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Digital TV Network and Coverage
in Thailand

drinddanssunazmaluladnszaredosayinsiad (va) ddneu nanv. w9

Current Digital TV Networks '?‘

4 Network Operators operating 5 Digital TV Networks

Public Relation Department (PRD)

1 network license (Multiplex#1)

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

FFT size 16k extended

Guard Interval 19/128

Modulation 64-QAM
MCOT Code rate 3/5

Bit Rat
1 network license (Multiplex#3) e 21.93 Mbps

Thai PBS
1 network license (Multiplex#4)
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Current Status of Multiplexes and TV Programs ?’
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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.
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Frequency Range : UHF 510 — 790 MHz

Bandwidth : 8 MHz

Frequency Channel : Channel 26-60

Service Area : 39 service areas

5 MUXs (5 frequency channels) per Service Area
6th MUX will be available after Analog Switched-Off
6th MUX is reserved for community services
Infrastructure sharing between all MUXs

Coverage Area after the deployment of 39 Main sites and 129 Additional sites

Types of Station | Total Number | % of Household
of Stations Coverage

& A2
o A3
oM

I Good FX reception

M+A1 84 90.4
M+A1+A2 118 92.0
M+A1+A2+A3 168 95.1
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Digital TV Network Deployment Schedule

0 main sites

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

50% 80% 90% 95%

Households Households Households Households
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mmmm Status of the DTTB Coverage in Thailand v

DB‘ (as of September 2016)

() 39 ites (ﬁ>§45 sites

Main Site Additional Site
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Digital TV Coverage Checking Applications v

Web Browser Mobile Application : Android and ios

N
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Digital TV Coverage Checking Applications v

Coe
Website:

http://dtvservicearea.nbtc.go.th/webpeople/

Android Phone/Tablet:
https://play.google.com/store/apps/details?id=esrith.nbtc.BRDC&hl=en

iPhone/iPad:
https://itunes.apple.com/th/app/dtv-service-

area/id906264193?1=en&mt=8
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Technical Guidelines for DTTB %’

NBTC developed the technical guidelines for DTTB
which consists of the following topics:
DVB-T2 Parameters
Capacities
Radio Frequency Plan for DTTB
Electronic Program Guide (EPG)
Multi-Language Audio
Audio Description (AD)
Audio Loudness
Subtitles
System Software Update
Packet Identifier (PID)

° W a LY o v
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Parameters and Capacity ) 4

Video#l
g DTT in Thailand .
Audio#l Track 1

Programi#l . Audiottl Track 2

DYLIT2|

FFT size 16k extended
Guard Interval 19/128
Modulation 64-QAM
Code rate 3/5

Bit Rate 21.93 Mbps Programi#2

Single PLP (Single Physical Layer
Pipe) and Statistical Multiplexing
are also implemented.

Program#N

55U

EPG (EIT)

0 SI/PSl and others
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DVB-T2 Parameters for Thailand V

Parameters Values

FFT Size 16k extended

Guard Interval 19/128

PLP Modulation 64-QAM

PLP Code Rate 3/5
Capacity 21.93 Mbps
Time Interleaving Depth 81.71 msec.
C/N Fixed Rooftop 15.17 dB
C/N Portable Indoor 16.91 dB
Maximum transmitter distance (in case of SFN) 79.74 km

drinddanssunazmaluladnszaedeswazinsidyd (ma.) drdnau nana. w25 i}“‘; %

L

Coded Orthogonal Frequency Division Multiplex

Use of

Forward t r:obc;:/ss Distribution of data stream over
Error alk between a lot of subcarriers
. subcarriers
Correction
[Al - Multi Carrier Transmission
+ Error Coding 32K
FEC
Inner LDPC =
(Low Density Parity Check) 8K
BCH 4K
Outer (Bose-Chaudhuri-
Hocquenghem) — 2K
Frequency 1K
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Fundamental Technology of DVB-T2 4

OFDM :

v'"More Interference/Noise Tolerance
v'More capacity

v'Feasible for portable/mobile reception

k

L

Ay

v indirect path 1

direct path

Lol T Lo fa B Ua Ta [a fa [ D B |
o Lo T B T e T L T T B B |

-
“ indirect path 2

Conventional systems consider indirect path as interferer

= OFDM systems use indirect path signal to increase signal level

° W a LY o v
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Thailand’s DVB-T2 Parameters %"

FFT Size (Small) ko 2k 4k (8kt) (32':) FFT Size (Large)
ex ex

* Smaller SFN size e Larger SFN size

* Worse Impulsive Noise Tolerance * Better Impulsive Noise Tolerance
* Better Mobility * Worse Mobility

Guard Interval (Short) 1/128 1/32 1/16 19/256 1/8 1/4 Guard Interval (Long)

* Less Overhead * More Overhead

* Smaller SFN size e Larger SFN size

Modulation (Lower Order) QPSK  16-QAM 256-QAM Modulation (Higher Order)
* More Robust Signal ¢ Less Robust Signal

* Less Capacity * More Capacity

Code Rate (Low) 1/2 @ 2/3  3/4 4/5 5/6 Code Rate (High)

* More Robust Signal e Less Robust Signal

* Less Capacity * More Capacity

Pilot Pattern (Low) PP1 PP3 PP4 PP5 PP6 PP7 PP8  Pjlot Pattern (High)

* More Robust Signal ¢ Less Robust Signal

* Less Capacity * More Capacity

° W a Y o w v
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M" W1513L7d3 (Parameters) :
AU Vs AUNUNTUABE YT ITUNIU
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DVB-T2 and Mobile TV
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Mobile TV Market in Thailand v

Zenfone GoTV

Experience Worldwide
Digital TV in Yeur Palm

* Smartphone
* Tablet
* Dongle
* WiFl Hotspot
.. also solution for vehicles

drinddanssunazmaluladnszaredosainsiayd (na) ddneu nanv. w31

Mobile Data Traffic

Video Traffic is growing rapidly...
. one solution for video traffic offloading : Smartphone with Digital TV tuner or Mobile TV

, especially during live broadcast of special events

Mobile data traffic volumes by application category and device type

0% 20% 40% 60% 80% 100% é E

B

1 J o
i ..I . pgllnti by
Mobile PC On smartphones and CAGR 2015-2021 (percent)

tablets, the share
55%

of video traffic

; [ has increased

ab\st

. ‘ - .-I .
Smartphane

Across all three types
of devices, social
@ Fileshaiing @ Web browsing Real-time communications e
@ video @ Social networking @ Other net“_’orkmgs share
Audio @ Software download has increased
Fila Wb Software  Audio Social s
sharing browsing  download natwaorking oo

Source: Ericsson network traffic measurements 2015

Source : Ericsson Mobility Report (June 2016)
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Key Factors of Mobile Reception (DVB-T2)
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Conclusions
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Conclusions V

Parameters for Digital TV in Thailand
» DVB-T2 and MPEG-4
» Parameter selection : robust signal, but maintain sufficient capacity

Target Coverage
» 95% of households by 2017
» 39 main sites and 129 additional sites

Possible for Mobile Reception

» Good design and excellent performance of Digital TV tuner + antenna
» Depend on receiving condition (distance + obstacles) and speed

» approx. 80-100 km/h or faster
)

No dedicated spectrum for mobile tv and No extra cost for network
(additional gapfillers may be needed in the city area)

» Offload Video traffic from 3G/4G Networks
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VBUANATY Thank you
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