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Variety of Business Models & Services

ÇWireless pipeline of 19.4 Mbps offers tremendous flexibility

ÇBroadcasters can pursue a variety of different business models, 
including:
ïHigh-definition television (HDTV)

ïMultiple programs of standard-definition television (SDTV)

ïData Broadcasting Services 

ÅComputers, smart televisions, digital set-top boxes used with existing analog TVs

ÅInternet/Web content

ÅEducation, health care, emergency preparedness services

ÅServices for people with disabilities

ÅSoftware, multimedia downloading, weather, sports, financial information, etc.

ÅInteractive services

ïMobile and handheld services

ïVarious combinations of the above
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DTV CHANNEL ASSIGNMENTS 

IN THE U.S. (VHF and UHF) 

Spectrum Efficiency

PRIOR NTSC CHANNEL DISTRIBUTION

18      12         42                           138                                             192                       =  402 MHz

2- 4      5 -6      7 - 13                     14 - 36                                         38 - 69

DTV CHANNEL ALLOCATION - END OF TRANSITION

18      12          42                          138                                 84   = 294 MHz

108 MHz RECOVERED

2-4      5 -6        7 - 13                    14 - 36                           38 - 51 52¦69

(recovered)

CORE DTV SPECTRUM



U.S. DTV Deployment

Ç1,795 DTV stations on the air

Ç212 metropolitan areas

ÇCovering 100% of TV households 

Ç>92% have access to 5 or more DTV signals

Ç>84% have access to 8 or more DTV signals

ÇLargest U.S. metropolitan areas have as many as 

28 DTV stations on the air

ÇAnalog TV broadcasting ended on June 12, 2009

ïExcept for low-power TV and translator stations
Sources:  FCC and National Association of Broadcasters



DTV Stations on the Air -- Top 30 Markets

Los Angeles (28)

San Francisco (23)

Portland (12)

Seattle (26)

Dallas (18)

Houston (17)

Miami (17)

Detroit (15)
Boston (22)

Nueva York(26)

Philadelphia (20)

Washington (19)

Raleigh (12)

Charlotte (13)

Pittsburgh (10)

Denver (20)
Indianapolis (14)

Minn./St. Paul (18)

Chicago (18)
Hartford (11)

Atlanta (12)

Orlando (17)
Tampa (14)

Baltimore (8)
Phoenix (20)

San Diego (12)

Cleveland (14)

Sacramento (11) St Louis (9)

Nashville (12)

Source: National Association of Broadcasters



U.S. Terrestrial DTV Deployment

ÇHDTV is centerpiece application ïkey to the survival of free 
(advertiser-supported), over-the-air television 

ÇSDTV multicasting also important
ïMore than 600 stations offer multiple SD programs

ïEspecially important for public TV stations in fulfilling education mission

ÇData and information applications are growing

ÇCombinations are common
ïFor example, HD main program, plus 24-hour SDTV news, plus weather 

radar

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

ÇBroadcasters are now adding mobile/handheld services
ï70 stations to offer ATSC mobile by yearôs end



Explosion of DTV Products and Sales (U.S.)

Ç ~900 DTV products, mostly HDTV 

Ç Sales growing exponentially
ï>130 million ATSC receivers to date

ï>30 million ATSC receivers per year 
in 2008 and beyond

Ç 27-inch integrated receivers:
ïSDTV as low as $163

ïHDTV as low as $270

Ç Otherintegratedreceivers
ïSDTV 13ò as lowas $79, 20ò as lowas $140,
24ò as lowas $150

Ç Virtually all TVs sold in the U.S. are now HDTV!
ï For example,22ò Sharp LCD HDTV 

withbuilt-in DVD player- US$160! 



Algunos precios bajos ï2007/2008

Receptores integrados de ATSC

Ç Best Buy
ï SDTV Dynex a tubos de 13ò ïUS$79; 24ò- US$149,99; SDTV plana Insignia de 24ò ïUS$179,99

ï HDTV Insignia de 15ò con LCD -US$214,99; 22ò -US$229,99; HDTV Magnavox de 19ò con LCD - US$299,99

Ç K-Mart
ï Sylvania 20ò LCD con DVD ïUS$249,99; Element 32ó LCD HDTV - $399,99; Samsung 42ò Plasma HDTV ïUS$699,99

Ç Sears
ï Element 26ó LCD HDTV con DVD -US$299,99, Sylvania 42ó LCD HDTV ðUS$699,99

Ç Staples
ï 32ò LCD HDTV - $449,98

Ç Target
ï 12ó Audiovox Kitchen LCD HDTV con DVD incorporado - US$199

ï 19ó Trutech LCD HDTV con reproductor de DVD incorporado - US$199

ï 37ó Olevia LCD HDTV - US$549

Ç WalMart
ï Sansui 19ó LCD HDTV ðUS$178; Sanyo 19ò LCD HDTV con DVD ïUS$257; Vizio  26ò LCD HDTV - US$397; Emerson 
32ó LCD HDTV ðUS$388; Polaroid 42ó 1080P LCD -US$598; Samsung 50ó Plasma HDTV ðUS$798

Ç Costco.com
ï Vizio LCD HDTV 26ò -US$390, 32ò ïUS$450, 42ò 1080P ïUS$800; Sharp 1080P LCD ïUS$800



Concluding the DTV Transition

ÇRecover and reuse 108 MHz of nationwide spectrum
ïNew wireless services will create economic growth for decades

ÇSince March 1, 2007, all TVs in the U.S. must be digital (ATSC)
ïMore than 30 million ATSC receiving devices per year are now sold 

in the U.S. alone!

ïMore than 130 million ATSC devices have already been sold 
in the U.S. alone!

ïATSC offers the lowest possible prices for consumer products

ÇAnalog transmissions ceased on June 12, 2009
ïGovernment coupon program (up to two $40 coupons per household)

ïInexpensive ATSC digital/analog set-top converters 
ÅMore than 190 models

Å$40 - $60

Å34 million converters sold to date

ÅFor developing countries, inexpensive converters can offer 
innovative information services to the poorest segments of society



Other ATSC Deployment and Prospects

Ç Nationwide coverage in South Korea
ï 154 stations on the air, 92% of households have access to 5 DTV signals

ï 6.6 million units sold as of 12/07 (33% household penetration)

ï Worldwide leaders in interactive DTV services (with the ATSC ACAP Standard)

Ç More than 20 stations operating in Canada
ï Coverage of more than 50% of TV households

ï HDTV penetration rate is even higher than in the U.S.

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

ï Interactive applications 

Ç Argentina adopted ATSC in 1998
ï Experimental ATSC broadcasts since 1999

ï Decision on reevaluation of the standard expected soon

Ç ATSC HDTV broadcasts began in Guatemala (6/06) and Costa Rica (12/06)

Ç Honduras adopted ATSC in 2007 ïfour stations on the air in two cities

Ç El Salvador adopted ATSC in April 2009

Ç Many other countries in Latin America/Caribbean are considering ATSC

Ç Many ATSC receivers have already been sold in Latin America/Caribbean
ï > 60,000 in Chile, >70,000 in Peru, >100,000 in Colombia (est.),

~200,000 in RD (est.) 



Technological Advantages of ATSC (1)

ÇMuch better coverage, including for indoor antennas
ïThe European and Japanese systems require 2.5 times greater power to achieve 

the same coverage

ïThe technology used in the European and Japanese standards was rejected three 
times during the 9-year competitive process used in the U.S.

ÇHighest bit rate, by far, for equal coverage ïmeans more services
ïATSC offers 43% higher payload than the configuration used in the U.K. 

ïATSC offers 30% higher payload than the configuration used in Spain 

ïJapanese system is fundamentally the same as the European

H3



ATSC Provides the Most Revenue-Producing Data

Others* ATSC
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Technological Advantages of ATSC (2)

ÇThe European and Japanese standards require transmitters that are 
four times as powerful to achieve the same coverage.  ATSC offers:
ïLowest transmitter acquisition and operation costs

ïMost energy efficient by far

ïMost able to use existing broadcast towers

ÇRequires fewest repeaters and translators

ÇAccommodates the most digital channel assignments
ïFor example, 28 digital and 28 analog stations on the air in Los Angeles

ÇAllows full use of UHF and VHF spectrum

ÇDesigned specifically for 6 MHz TV channels

ÇSingle frequency networks are possible, have been deployed in the 
U.S., Canada and Korea

ÇEarly problems handling multipath (ghosts) have been overcome

ÇDolby 6-channel audio comes automatically

H3
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VSB Chipset Generations Comparison

Generation Year Equalizer 

Range

Maximum 

Ghost

Features No. of 

Chips

S/N

6 2007 -73 +73 0 dB 

(100%)

Advanced 

Equalizer,

Full A/74 

compliance

1 chip 
VSB and 

QAM

15 dB

5 2004 -50 +50 0 dB 

(100%)

Advanced 

Equalizer

1 chip 

VSB and 

QAM

15 dB

4 2002-

2003

-20 44 1.5 dB 

(84%)

Digital 

Demodulation

1 15 dB

3 2000-

2001

-3 44 2.5 dB 

(75%)

Longer, faster, 

stronger ghost 

capability

2 15 dB

2 1999 -3 20 3 dB (70%) Reduced geometry 

and power

2 15 dB

1 1998 -3 20 3 dB (70%) First IC version 3 15 dB



16

Test Ensemble Results

2nd 3rd 4th 5th 6th Gen

ATTC D Pass Pass Pass Pass Pass

Brazil A Pass Pass Pass Pass Pass

Brazil B Fail Fail Fail Pass Pass

Brazil C Fail Fail Pass Pass Pass

Brazil D Fail Fail Fail Pass Pass

Brazil E Fail Fail Fail Pass Pass

CRC 3 Fail Fail Fail Pass Pass

CRC 4 Fail Fail Fail Pass Pass

CONCLUSION:  Any multipath problem is Ancient History!



ÇStandard for synchronization of transmitters (A/110)

ïFor use in distributed transmission single-frequency networks

(SFNs)

ïDoes not affect emitted signal

ïSpecifies mechanisms necessary to transmit synchronization 

signals to multiple transmitters 

ïProvides for adjustment of transmitter timing and other 

characteristics

ÇRecommended Practice for Distributed Transmission 

Network Design and Use of On-Channel Repeaters (A/111)

Extending Coverage



ATSC Single-Frequency Networks
Ç Clearfield, PA 

ï 4 transmitters (Axcera)

ï In service with two of the four transmitters since 2003

ï Increases households reached by more than 25%, compared to single transmitter

Ç Reading, PA (near Philadelphia)
ï 8 transmitters, from 110W ï126 kW (Axcera)

Ç Shenandoah Valley, PA
ï 6 transmitters ïon air (Axcera)

Ç New York City
ï 2 transmitters ïtest system (Rohde & Schwarz)

ï 14 transmitters on 3 channels ïtest system (Axcera)

Ç Quebec City, Canada (Canadian Broadcast Corporation)
ï 2 transmitters, several kW each (Axcera)

Ç Ottawa, Canada (Communications Research Centre)
ï 4 SFN transmitters, plus one EDOCR gap filler, from 200W to 5 kW (Rohde & Schwarz)

Ç Kumsan province, Korea (TaeJeon Broadcasting)
ï 1 DOCR, 700W, in service since 2005

Ç KwangMyung City, Korea (Korea Broadcasting system)
ï 1 DOCR, 20W, in service since 2005



> 80 dBu

Best Indoor

70 -80 dBu

Very Good Indoor 

60 -70 dBu

Good Indoor

48 -60 dBu

Outdoor

44 -48 dBu

Spot

Pennsylvania (WPSX-DT 15 ) 

Social Inclusion ïTV for all Socio-Economic Classes

ATSC ðSFN  Permits Increased Coverage Area without Difficulty


