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Characteristics of TV 

Bands for DTV

ïModest DTV power authorized 

but higher power may be needed

ïElectrical noise is a big problem

ïLong distance propagation

ïCo-channel interference frequent

ïAdjacent radio services to 

channels  2, 4, 5, 6

ïGood penetration into houses

ïVery poor for mobile/handheld 

coverage ïreceiver antenna gain

Low VHF
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Characteristics of TV 

Bands for DTV

ïLess electrical noise than Low Band but still 
an issue

ïLong distance propagation

ïCo-channel interference cases less frequent

ïAdjacent services only to channel 7 & 13

ïGood penetration in houses

ïGood spectrum for DTV to the home 

ïMarginal for mobile/handheld service due to 
receiver antenna performance

ïBut, some channels used by Part 15 devices 
low power wireless devices that create 
interference

High VHF
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Characteristics of TV 

Bands for DTV

ïElectrical noise not a problem

ïCo-channel interference very rare

ïAdjacent services ïLand Mobile at ends of 
band

ïGreater terrain and vegetation losses

ïLess penetration into buildings and vegetation

ïExcellent spectrum for mobile/handheld
coverage ïbetter receiver antenna 
performance

UHF
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Making The DTV Transition

Antenna
Transmitter

Encoder
Master Control

Transmission

Monitoring
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Making The DTV Transition

Antenna
Transmitter Transmission

Monitoring

Transmission Technical Requirements Defined:

Primarily by Channel Allocation

And Desired Coverage
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Performance Summary

ÅATSC/8VSB
ïHigher efficiency transmission, achieving larger 

coverage areas for same output and operating costs
ÅStronger Reed Solomon error correction, larger interleaving, 

and more robust inner coding (trellis coded)

ÅSuperior Peak/Average Power Ratio (2.5 dB advantage over 
COFDM)

ÅSuperior C/N and Eb/No performance (4.0 dB advantage)

ïSuperior data capacity per channel for equivalent 
performance
Å8VSB, 2/3 FEC, 6 MHz channel: 19.39 Mbps

ÅCOFDM, 64QAM, 2/3 FEC, 1/16 guard interval, 6 MHz

channel: 17.38 Mbpsébest case.  Most networks are 
operating at lower capacity ratesé13 to 14 Mbps. 

ÅSuperior adjacent channel and phase noise performance

ïEases spectrum planning in multi-frequency overlay networks
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Performance Summary

ÅDVB-T/COFDM
ïBetter performance in high-level and dynamic 

multipath conditions
ÅAdjustable guard interval, FEC and data rate capabilities to 

better align transmission to the reception environment

ÅHowever, current generation of ATSC chips demonstrating 
great improvementévery close to DVB-T

ïBetter performance against narrow band interference
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Performance Summary

ÅATSC/8VSB  &  DVB-T/COFDM
ïMobile and Handheld Service

ÅDVB-T/COFDM
ïHierarchical and low-data-rate, QPSK modulation

ïSimultaneous HD and mobile service difficult

ÅATSC/8VSB
ïA/153 provides scalable mobile capability on a service-by-service 

basis 

ïSimultaneous HD and mobile is easily implemented 

ïSingle Frequency Networks
ÅBoth ATSC and DVB-T are designed to operate in SFN 

configurations

ÅEuropean broadcast business model requires more SFN than 
US broadcast model
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Performance Comparison: 

ATSC/8VSB  vs DVB -T/COFDM

ATSC/8VSB DVB-T/COFDM

Peak-Average Power Ratio (PAR) 6 dB 8.5 dB

Eb/No AWGN channel

Theoretical 10.6 dB 11.9 dB

RF back-to-back test 11.0 dB 14.6 dB

Multipath distortion

Static Multipath

< 4 dB Better Worse

> 4 dB Same Same

Dynamic Multipath Worse Better

Impulse noise Better Worse

Tone interference Worse Better

Phase noise sensitivity Better Worse

Noise figure Same Same
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Performance Comparison: 

ATSC/8VSB  vs DVB -T/COFDM

ATSC/8VSB DVB-T/COFDM

Mobile Reception Yes - A/153 2k-mode*

Spectrum Efficiency Better Worse

HDTV Capability Yes Only in 8K-mode*

Interference into Analog TV system Low Medium

Co-channel analog TV 
interference into DTV Same Same

Co-channel DTV Better Worse

Single Frequency Networks

Large scale SFN Yes  - A/110B Yes

On-channel repeater Yes Yes

* HDTV capability not possible in DVB-T mobile networks
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Peak -Average Power Ratio (PAR)

ATSC/8VSB DVB-T/COFDM

Spectrum 11.5% roll-off Rectangular; 

25 db skirts before 

channel filter

Peak/Average Power Ratio 2.5 dB lower 2.5 dB higher

than COFDM than 8VSB

Impact of Peak/Average Power & PAR = 2.5 dB more 

C/N Ratios on Transmitter Output Power:                             C/N = 4 dB more

Summary

To overcome a 6 db deficit, COFDM requires

4 times the transmitter power output for equivalent 
coverage compared to 8VSB. 



ATSC Station Implementation , #13 8/6/2009

Transmission Issues

ÅNew transmitter required 

ïLarge, complex piece of 

equipment

ïSeveral months to install

ïInstallation requires long 

lead time & good 

coordination

ÅNew antenna required

ïSpecialized tower crews

ïPossible schedule backlog

ïRequires good weather
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DTV Antenna Objectives

ÅReplicate analog coverage

ÅKeep existing pattern if possible

ÅUse existing antenna if possible

ÅUse existing tower if possible

ÅCause minimal wind load on tower

ÅKeep costs under control
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Antenna Options

ÅPut as many antennas as 

possible on a single tower

ÅCo-locate facilities with other 

broadcasters

ÅBuild new tower jointly with 

broadcasters in same zoning 

jurisdiction
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Effect of Height

ÅHeight is more important for UHF coverage 

than for VHF.

ÅAt UHF, signal propagation over rough 

terrain and through heavy vegetation is 

poor.

ÅHigher antenna locations have greater 

effect on UHF coverage than higher power.
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Antenna Importance

ÅSingle most important part of 

transmission system

ÅMost difficult to design and 

construct

ÅLongest lead time (other than 

new tower)

ÅMost expensive part to install

ÅEasy to maintain
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Maximizing Market Coverage

ÅHigh power transmitters

ïPro: Proven technology; 
Matches NTSC coverage model

ïCon: Potentially higher operating cost 

ÅMultiple transmitters

ïPro: More flexibility in deployment, 
especially in dispersed, multi-city markets

ïCon: Could be more costly and more complex
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High Power Operation

Single Transmitter

Covers Large Area
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Single Frequency Network

Many Transmitters

To Cover Same Area
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Main Transmitter Coverage

Maxiva UAX 
SFN Transmitter

F1

F1

Maxiva UAX
SFN Transmitter

F1

Maxiva UAX 
SFN Transmitter

F1

Maxiva UAX2000 ï

Main transmitter

ÅSingle Frequency 
networks provide 
seamless coverage 
from multiple 
transmitters

ÅIdeal to overcome 
terrain shielding 
situations, or 
building 
penetration in 
urban areas

ÅKey for good 
mobile TV 
coverage

Single Frequency Network
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Market Coverage Models

ÅIssue:
ÅTo maximize 

coverage requires 
multiple cells, with the 
potential that current 
generation receivers 
will not be able to 
resolve a desired 
signal

ÅImplication: 
ÅSingle frequency 

networks, or 
distributed 
transmission, may be 
best suited for 
dispersed markets or 
markets with shielding 
terrain

2 distributed transmitters

4 distributed transmitters 3 distributed transmitters

1 high-power transmitter
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Costs of Multiple Transmitters

(thousands) X1 X2 X3 X4

Towers $600 $300 $450 $600 

Antenna/line 260 100 150 200

Transmitters 500 200 300 400

Land & Buildings 160 220 330 440

Microwave 105 210 315 420

Electrical Service 30 20 30 40

Access Rd 10 10 15 20

Total $1,665 $1,060 $1,590 $2,120 

ÅIssue: while 2 sites have 64% of the cost of a single site, they 
cover only 50% of the market area

ÅMore sites increase coverage, but at greater cost and complexity
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DTV Translator

RX/TX

Similar in function

to NTSC translator.

Changes channel

for fill-in area.

Translator configuration can be: 

1) Direct frequency conversion or 

2) Demod - transport stream - modulator

3) Low cost components available

Ch 45

Ch 46

Traditional Method
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On -Channel DTV Repeater

RX

TX

Isolation between TX

and RX antennas 

essential but not as 

stringent as for NTSC

Ch 45

Ch 45

Translator configuration can be:

- Direct amplification (with filtering) (low cost) or

- Demod - transport steam - modulator (higher cost)

Terrain dependent - ideal for fill-in of coverage gaps 

Take advantage of low S/N, D/U for DTV
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What is a DTV Transmitter?

Å8-VSB DTV Exciter (Modulator)

ÅHigh Power Amplifier(s) HPA

ÅBandpass Filter (BPF)

ÅCombiners (as needed)

ÅTest Equipment (part of the system)

Consists of:
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Transmitter Block Diagram

High

Power

Amplifier

DTV
Exciter
& Up-

Converter

Filter/

Combiner19.4 Mbps

ATSC

From STL

To Ant.

RF at 

correct 

frequency

RF at 

correct 

power level

Cleaned up RF 

and/or combined 

with other signals
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8-VSB Transmitter Exciter

SEGMENT SYNC

FIELD SYNC

DATA

RANDOMIZER

REED-

SOLOMON

ENCODER

DATA

INTER-

LEAVER

TRELLIS

ENCODER Data

Multiplexer

or

MUX

PILOT

INSERTION

8-VSB

MODULATOR

RF

UP-

CONVERTER

REFERENCE DEMOD/

CORRECTION PROCESSOR

19.4 Mbps

ATSC

IN

RF 

PWR

AMP

32.28

Mbps

32 Mbps


