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Variety of Business Models & Services

Wireless pipeline of 19.4 Mbps offers tremendous flexibility

Broadcasters can pursue a variety of different business mod
Including:
Highdefinition television (HDTV)
Multiple programs of standefidition television (SDTV)
Data Broadcasting Services
Computers, smart televisions, digith $etxes used with existing analog T\
Internet/Web content
Education, health care, emergency preparedness services
Services for people with disabilities
Software, multimedia downloading, weather, sports, financial informatior

Interactive services
Mobile and handheld services
Various combinations of the above
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DTV CHANNEL ASSIGNMENTS
IN THE U.S. (VHF and UHF)
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U.S. DTV Deployment

1,795 DTV stations on the air

212 metropolitan areas

Covering 100% of TV households

>92% have access to 5 or more DTV signals
>84% have access to 8 or more DTV signals

Largest U.S. metropolitan areas have as many
28 DTV stations on the air

Analog TV broadcasting ended on June 12, 2C

Except for lgwower TV and translator stations

Sources: FCC and National Association of Broadcasters a—1ts c
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DTV Stations on the Air -- Top 30 Markets
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U.S. Terrestrial DTV Deployment

HDTYV is centerpiece applidakew to the survival of free
(advertisesupported), ovieair television

SDTV multicasting also important
More than 600 stations offer multiple SD programs
Especially important for public TV stations in fulfilling education missi

Data and information applications are growing

Combinations are common

For example, HD main program, gliosi28DTV news, plus weather
radar

WETA, the public broadcaster in Washington, DC offers 1 HD + 3 SL
programs, 24 hours per day, seven days per week, all in a single 6 V
channel

Broadcasters are now adding mobile/handheld services

70 stations to offer ATSC mobi |
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Explosion of DTV Products and Sales (U.S.)

~900 DTV products, mostly HDTV

Sales growing exponentially
>130 million ATSC receivers to date
>30 million ATSC receivers per year
iIn 2008 and beyond

27nch integrated receivers:
SDTV as low as $163
HDTV as low as $270

Otheintegratedeceivers
SDTV bvwac ds7 dawasB30, a s
2 4 olowass$150

Virtually all TVs sold in the U.S. are now HD

Forexamplg,2 0 Sharp LCD HDTV
withbuilin DVI[player US$160!
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Algunos precios bajos 1 2007/2008

Receptores integrados de ATSC
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K-Mart
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Staples

I 320 L CB3448BT V

Target

I 126 Audiovox Kitchen L-@OB$199DTV con DVD incorpo
i 196 Trutech LCD HDTV con-US®r oductor de DVD i
I 376 Ol evi-&S$ha@D HDTV

WalMart

I Sansui 1 90USEITBD SHnTyM 190 LUOBIHDTYVY VD ni-GSSDZEMErsor.
326 LCOUSD3TAE; Pol ar eUd$ 549280; 1Da8ndsPu nLgBUBHIIB Pl a s m

Costco.com
I Vizio LCLNSHSBPWYU 2%B42500 , 1443$800;1SHagpAFBOP LCIS$800
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Concluding the DTV Transition

C Recover and reuse 108 MHz of nationwide spectrum
I New wireless services will create economic growth for deca

C Since March 1, 2007, all TVs in the U.S. must be digit

I More than 30 million ATSC receiving devices per year are r
In the U.S. alone!

I More than 130 million ATSC devices have already been sol
In the U.S. alone!

I ATSC offers the lowest possible prices for consumer produs

C Analog transmissions ceased on June 12, 2009
I Government coupon program (up to two $40 coupons per h

I Inexpensive ATSC digital/analbgpsedbnverters
A More than 190 models
A $40- $60
A 34 million converters sold to date

A For developing countries, inexpensive converters can offer

innovative information services to the poorest segments of so®iety s ¢
F O R UM



Other ATSC Deployment and Prospects

Nationwide coverage in South Korea
154 stations on the air, 92% of households have access to 5 DTV signals
6.6 million units sold as of 12/07 (33% household penetration)
Worldwide leaders in interactive DTV services (with the ATSC ACAP Standard)

More than 20 stations operating in Canada
Coverage of more than 50% of TV households
HDTYV penetration rate is even higher than in the U.S.

Commercial HDTV services operating in Mexico
37 stations in 9 cities are on the air, reaching 37% of national households
Interactive applications

Argentina adopted ATSC in 1998
Experimental ATSC broadcasts since 1999
Decision on reevaluation of the standard expected soon

ATSC HDTYV broadcasts began in Guatemala (6/06) and Costa Rica (12/
Honduras adopted ATSC in12faQif stations on the air in two cities

El Salvador adopted ATSC in April 2009

Many other countries in Latin America/Caribbean are considering ATSC

Many ATSC receivers have already been sold in Latin America/Caribbea

> 60,000 in Chile, >70,000 in Peru, >100,000 in Colombia (est.y3 —ts ¢
~200,000 in RD (est.) FORUM
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Technological Advantages of ATSC (1)

Much better coverage, including for indoor antennas

The European and Japanese systems require 2.5 times greater power
the same coverage

The technology used in the European and Japanese standards was rej
times during they@ar competitive process used in the U.S.

Highest bit rate, by far, for equal covenagas more services
ATSC offers 43% higher payload than the configuration used in the U.}I
ATSC offers 30% higher payload than the configuration used in Spain
Japanese system is fundamentally the same as the European
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ATSC Provides the Most Revenue-Producing Data

20

Data Delivered (Mbps)

Others* ATSC

* Based on Implementation in the UK F O R UM
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Technological Advantages of ATSC (2)

The European and Japanese standards require transmitters tf
four times as powerful to achieve the same coverage. ATSC

Lowest transmitter acquisition and operation costs
Most energy efficient by far
Most able to use existing broadcast towers

Requires fewest repeaters and translators

Accommodates the most digital channel assignments
For example, 28 digital and 28 analog stations on the air in Los Angele

Allows full use of UHF and VHF spectrum
Designed specifically for 6 MHz TV channels

Single frequency networks are possible, have been deployed
U.S., Canada and Korea

Early problems handling multipath (ghosts) have been overco
Dolby €hannel audio comes automatically
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VSB Chipset Generations Comparison

Generation Year Equalizer | Maximum Features No. of S/N
Range Ghost Chips
6 2007 | -73 | +73 0dB Advanced 1 chip 15dB
(100%) Equalizer, VSB and
Full A/74 QAM
compliance
5 2004 -50 +50 0dB Advanced 1 chip 15dB
(100%) Equalizer VSB and
QAM
4 2002- -20 44 1.5dB Digital 1 15dB
2003 (84%) Demodulation
3 2000- 3 44 2.5dB Longer, faster, 2 15dB
2001 (75%) stronger ghost
capability
2 1999 3 20 3dB (70%) | Reduced geometry 2 15dB
and power
1 1998 3 20 3 dB (70%) First IC version 3 15dB
a 158 cC
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Test Ensemble Results
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CONCLUSION: Any multipath problem is Ancient History! a —t1s ¢
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Extending Coverage

C Standard for synchronization of transmitters (A/110

For use In distributed transmissionfi@agkency networks
(SFNSs)

Does not affect emitted signal

Specifies mechanisms necessary to transmit synchroniza
signals to multiple transmitters

Provides for adjustment of transmitter timing and other
characteristics
C Recommended Practice for Distributed Transmissio
Network Design and Use dflidmnel Repeaters (A/11
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ATSC Single-Frequency Networks

Clearfield, PA
4 transmitters (Axcera)
In service with two of the four transmitters since 2003
Increases households reached by more than 25%, compared to single transmitter
Reading, PA (near Philadelphia)
8 transmitters, from 11QVZ6 kW (Axcera)
Shenandoah Valley, PA
6 transmitterson air (Axcera)
New York City
2 transmittergest system (Rohde & Schwarz)
14 transmitters on 3 charinelst system (Axcera)
Quebec City, Canada (Canadian Broadcast Corporation)
2 transmitters, several kW each (Axcera)
Ottawa, Canada (Communications Research Centre)
4 SFN transmitters, plus one EDOCR gap filler, from 200W to 5 kW (Rohde & Schwar:
Kumsan province, Korea (TaeJeon Broadcasting)
1 DOCR, 700W, in service since 2005
KwangMyung City, Korea (Korea Broadcasting system)
1 DOCR, 20W, in service since 2005
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Social Inclusion i~ TV for all Socio-Economic Classes

ATSG SFN Permits Increased Coverage Area without Difficulty

WA Pennsylvania (WPEX 15) ..o

“. g , A

Altoona State College
State College
|:| >80 dBu |_| 70-80 dBu - 60-70 dBu Table A.1 Population Reached by Transmitters in WPSX-DT Distributed
Transmission Network
Best Indoor Very Good Indoor Good Indoor

Transmitter =80 dBu =70 dBu =60 dBu =50 dBu =39 dBu

Clearfield (810 kW) 109,075 158,833 242 365 416,410 797,388

State College (50 kW) [83,203 96,432 119,847 152,266 243474

|:| 48-60 dBu D 44-48 dBu Altoona (25 kW) 111,278 134,750 165,535 259,954 441,834

Spot Johnstown (25 kW) 87,216 107,980 135,005 184,972 264,832
Outdoor Combined 384,853 471,945 598,655 750,777 1,044,701

Figure A.2.1 WPSX-DT with maximized facilities at Clearfield, PA. Figure A.2.3 C/(I+N) between 4 Distributed Transmitters in WPSX-DT DTx
Network.



