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DIGITAL
TERRESTRIAL

TRANSMISSIONS
INTRODUCTION

Terrestrial transmissions of television signals
provide consumers an efficient yet low cost means
to receive television programming. For the
Broadcaster, terrestrial transmissions provide an
extremely low cost means to simultaneously reach
tens of thousands of viewers.

India currently has more than 1400 terrestrial
TV Transmitters, broadcasting analog TV signals in
the VHF and UHF frequency bands. This is probably
the world's largest network of terrestrial TV
transmitters.

WHY DIGITAL ?
A key shortcoming in analog, terrestrial TV

transmission, particularly in urban areas, is the
presence of multiple images or "ghosts".

Ghosts appear
on the receiving TV
screen when the
signal from the TV
transmitter arrives at
the TV set through
multiple paths. As a
result, such
distortion is also
called "Multi Path
Distortion."

T h e
mechanism of Multi
Path Distortion is
shown in Figure 1. A
signal arrives at the
TV set directly from
the transmitter. This
causes the 1st image
on the TV screen. A
2nd signal arrives at
the TV receiver after
bouncing off
building A. This
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 Fig. 1
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DIGITAL MODULATION
TERRESTRIAL TRANSMISSION - O.F.D.M.

The biggest concern for proper reception of
terrestrial broadcast is multi path distortion, or "
Ghosts ".
T h i s
h a p p e n s
when a
s i g n a l
arrives at the
r e c e i v i n g
antenna from
m u l t i p l e
paths or
d i r e c t i o n .
T h e s e
m u l t i p l e
signals add
up at the antenna, creating multiple images or
"Ghosts" on the TV screen. This distortion is most
pronounced in densely populated cities particularly
those with high rise buildings.

Analog transmissions cannot prevent
"Ghosts". The only hope is to realign the antenna
to minimise the extent of ghosts. Hence it was a top
priority for engineers to device a Digital Modulation
scheme that
w o u l d
eliminate any
possibility of
ghosts images.

F u r t h e r
t h e
Terrestrially
t r a n s m i t t e d
T e l e v i s i o n
signal should
preferably not
interfere with
o t h e r
terrestrial transmissions such as those for wireless
radio etc.

To overcome these problems engineers have
created a modulation scheme that appears to be
extremely complex.

Orthogonal Frequency Division Multiplexing
(OFDM) is a type of Frequency Multiplexing. In

Fig. 3 : Overlapping 900 out of Phase Carriers in OFDM system

 Fig. 2 : OFDM Carriers
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Frequency Multiplexing, multiple carriers are used
at different frequencies, as shown in Fig.2

Each carrier is separated by an unused band
of frequencies called a "Guard Band". Ofcourse,
the guard band is a waste of the bandwidth
resource.

A Digital Terrestrial transmission (DVB-T) for
a single television channel can utilise upto 8000
separate carriers ! Even a Digital Audio broadcast
which requires much smaller amount of data to be
transmitted compared to a Television channel,
employs 1500 separate carriers.

To fit these large number of carriers into the
typical 8 MHz bandwidth allocated for terrestrial
broadcasts,  engineers employed a further
Orthogonal variation. Orthogonal here refers to a
phase difference of 90 Degrees between two adjacent
carriers. This is shown in Fig.3

Using Orthogonal Frequency Division
Multiplexing (OFDM) Modulation, 2 Adjacent
Carriers will  overlap without causing any
interference because the two carriers are out of
phase by 90 degrees. The overlapping of carriers
avoid wastage of frequency bandwidth.

OFDM causes less interference to analog
transmissions than an analog signal would,
because it doesn't have the same strong carrier
and subcarrier elements.  Also, because there is
a specific spacing between carriers of the same
phase (guard interval), the signal is immune to
multi path reflections or " Ghosts ".

Further, OFDM Modulation can be used in
so called Single Frequency Networks, where a
chain of transmitters can all  use the same
frequency for transmission.

causes the 2nd image on the TV screen. A 3rd image is
caused by another signal arriving at the TV receiver
after it bounces off building B. As a result there are 3
images on the TV set. Depending on the relative signal
strengths of the 3 signals received, the ghost images
could be so prominent as to make TV viewing
unacceptable.

Hence, top priority was allocated to devising
a means to avoid Multi Path Distortion or ghost
images for Digital Terrestrial Transmissions (DTT).
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mçí HçíÀpç DççGì nçílçí nQ~ kçÌÀçÆj³çj kçÀç DççíJçjuçÌçÆHçbiç, ÖçÀçÇkçwJçWmççÇ yçQ[çÆJç[dLç
kçÀçí #ç³ç mçí yç®ççlçç nÌ~

Svççuçç@iç çÆmçiçvçuç kçíÀ cçákçÀçyçuçí DççíSHçÀ[çÇScç DçHçí#ççkç=Àlç kçÀcç
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SOLVING THE MULTIPATH WITH OFDM
In order to address the multi-path problem,

engineers devised Orthogonal Frequency Division
Multiplexing (OFDM) for Digital Terrestrial
transmissions. OFDM combines a large number of
carriers and the TV signal is divided over this large
number of carriers.

It must be noted that OFDM is not a type of
digital modulation. It is only a means of bunching
together multiple carriers, at different frequencies.
As a simple example, a Channel Combiner in an
analog CATV Headend 'multiplexes' or combines
multiple channels that have already been modulated
at different frequencies.

Worldwide; OFDM variations using 2,000 (2K)
carriers and 8,000 (8K) carriers has been practically
used. Earlier DTT systems utilised 2K carriers, to
reduce the system complexity and costs. As
Integrated Circuits (ICs) were developed, it became
practical to use 8K systems, and these are now
almost universally deployed for DTT transmissions.

MULTI-CARRIER TRANSMISSIONS
In contrast to single-carrier modulation, multi-

carrier modulation spreads the signal evenly across
thousands of carrier frequencies, thus reducing the
dependence on a specific carrier. Each carrier is
modulated with a small part of the encoded
transmission signal thus minimising the effects of
frequency selective fading or interference due to
difficult transmission conditions.

ORTHOGONAL FDM
To efficiently use the spectrum, and carry a

larger number of frequency carriers, in the same
bandwidth, 2 adjacent carriers are placed at right
angles (Orthogonal) to each other.

This is similar to the Horizontal and Vertical
polarizations utilised in satellite transmissions so
that twice as many channels can be beamed from the
same satellite.

GUARD INTERVAL
One of the advantages of the OFDM is that it

can be configured to trade-off bit-rate against
robustness by using a guard interval in the
transmission of digital symbols. The guard interval
allows for the suppression of echoes caused by multi-
path propagation. Due to the large number of carriers
used in OFDM, the digital signal symbols are spread
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kçíÀ THçj çÆJçYçkçwlç nçílçí nQ~ ³çn vççíì kçÀjvçç yçíno cçnlJçHçÓCç& nÌ çÆkçÀ
DççíSHçÀ[çÇScç çÆkçÀmççÇ ÒçkçÀçj kçÀç çÆ[çÆpçìuç cçç@[áuçíMçvç kçÀç ÒçkçÀçj vçnçR nÌ~ ³çn
SkçÀ ÒçkçÀçj mçí çÆJççÆYçvvç ÖçÀçÇkçwJçWçÆmç³ççW Hçj mçcçûç cçuìçÇHçuç kçÌÀçÆj³çjçW kçÀç içá®sç
nÌ~ GoçnjCç kçíÀ çÆuçS SkçÀ ®çÌvçuç kçbÀyççFvçj, Svççuçç@iç mççÇSìçÇJççÇ ní[Sb[
Hçj cçuìçÇHuçíkçwmçj ³çç cçuìçÇHçuç ®çÌvçuççW kçÀç kçbÀyççFvçj nçílçç nÌ çÆpçmçí Hçnuçí
nçÇ çÆYçvvç ÖçÀçÇkçwJçWçÆmç³ççW Hçj cçç@[áuçíìí[ çÆkçÀ³çç pçç ®çákçÀç nçílçç nÌ~

çÆJçMJçmlçj Hçj DççíSHçÀ[çÇScç JçíçÆj³çíMçvç 2000 (2kçíÀ) kçÌÀçÆj³çj
kçÀç Fmlçícççuç nçílçç nÌ, pçyççÆkçÀ J³çJçnççÆjkçÀ lççÌj Hçj 8000 (8kçíÀ) kçÀç
Fmlçícççuç çÆkçÀ³çç pççlçç nÌ~ Hçnuçí çÆmçmìcç kçÀçÇ pççÆìuçlçç DççÌj Kç®ç& kçÀcç kçÀjvçí
kçíÀ çÆuçS [çÇìçÇìçÇ çÆmçmìcç 2 kçíÀ kçÌÀçÆj³çj kçÀç Fmlçícççuç kçÀjlçç Lçç~ uçíçÆkçÀvç
FbìçÇûçíìí[ mççÆkç&Àì (DççF&mççÇ) kçíÀ çÆJçkçÀçmç kçíÀ mççLç 8 kçíÀ çÆmçmìcç kçÀç Fmlçícççuç
J³çJçnççÆjkçÀ yçvç iç³çç DççÌj Dçyç ³çí [çÇìçÇìçÇ ì^çbmçcççÇMçvç kçíÀ çÆuçS uçiçYçiç
çÆJçMJçmlçj Hçj uçiçç³çç iç³çç nÌ~
cçuìçÇ kçÌÀçÆj³çj ì^çbmçcççÇMçvç

çÆmçbiçuç kçÌÀçÆj³çj cçç@[áuçíMçvç kçíÀ çÆJçHççÆjlç cçuìçÇ kçÌÀçÆj³çj cçç[áuçíMçvç
çÆmçiçvçuç kçÀçí npççjçW kçÌÀçÆj³çj ÖçÀçÇkçwJçWmççÇ kçíÀ THçj Yçípçlçç nÌ çÆpçmçmçí çÆkçÀ
çÆJççÆMç<ì kçÌÀçÆj³çj Hçj çÆvçYç&jlçç Içìí~ Òçl³çíkçÀ kçÌÀçÆj³çj FvçkçÀçí[í[ ì^çbmçcççÇMçvç
çÆmçiçvçuç kçíÀ sçíìí çÆnmmçí kçíÀ mççLç cçç@[áuçíì nçílçç nÌ çÆpçmçmçí çÆkçÀ kçÀçÆþvç
ì^çbmçcççÇMçvç nçuççlççW kçíÀ ®çuçlçí nmlç#çíHç ³çç ÖçÀçÇkçwJçWmççÇ mçíuçíçÆkçwìJç HçíÀçÆ[biç kçíÀ
ÒçYççJç kçÀçí v³çÓvçlçcç çÆkçÀ³çç pççS~
Dçç@jLççíiççívçuç SHçÀ[çÇScç

mHçíkçwì̂cç kçÀí ÒçYççJçMççuççÇ Fmlçícççuç DççÌj mçcççvç yçQ[çÆJç[dLç cçW ÖçÀçÇkçwJçWmççÇ
kçÌÀçÆj³çj kçÀçÇ yçæ[çÇ mçbK³çç kçÀçí kçÌÀjçÇ kçÀjvçí kçíÀ çÆuçS oçí mçcççÇHçJçlçça kçÌÀçÆj³çj kçÀçí
SkçÀ oÓmçjí kçíÀ mçnçÇ çÆoMçç (Dçç@jLççíiççívçuç) Hçj uçiçç³çç pççlçç nÌ~

³çn mçÌìíuççFì ì^çbmçcççÇMçvç cçW Fmlçícççuç nç@çÆjpççbìuç Jç JççÆì&kçÀuç
HççíuçjçFpçíMçvç kçÀçÇ YççbçÆlç nçílçç nÌ çÆpçmçmçí çÆkçÀ mçcççvç mçÌìíuççFì mçí oçíiçávçí
®çÌvçuççW kçÀç ÒçmççjCç çÆkçÀ³çç pçç mçkçÀlçç nÌ~
içç[& FbìjJçuç

DççíSHçÀ[çÇScç kçÀç SkçÀ HçÀç³çoç ³çn nÌ çÆkçÀ çÆ[çÆpçìuç çÆmçbyçç@uç kçíÀ
ì^çbmçcççÇMçvç cçW içç[& FbìjJçuç kçÀí Fmlçícççuç Üçjç jç@yçmìvçímç kçíÀ çÆJç©× ìí̂[
çÆyçìd jíì kçÀçí kçÀç@vççÆHçÀiçáj çÆkçÀ³çç pçç mçkçÀlçç nÌ~ içç[& FbìjJçuç cçuìçÇ Hçç@Lç
ÒççíHçç@içíMçvç Üçjç IççÆìlç ÒççÆlçOJççÆvç kçÀçí mçcççHlç kçÀjvçí kçÀçÇ DçvçácççÆlç oílçç nÌ~
DççíSHçÀ[çÇScç cçW Fmlçícççuç kçÌÀçÆj³çjçW kçÀçÇ yçæ[çÇ mçbK³çç kçíÀ kçÀçjCç çÆ[çÆpçìuç
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across a large part of the available spectrum, thus
enabling relatively long symbol durations compared
to single carrier modulation. The long symbol
duration means that a portion can be used to guard
against strong echoes, usually arriving within the first
few microseconds of the start of the symbol.

The guard interval in OFDM modulation is the
portion of the symbol duration that is kept empty for
echo suppression.

The DVB-T standard specifies that guard
intervals can be set to between 1/4 and 1/32 of the
symbol duration. The longer guard intervals are
needed for environments in which strong signal echoes
are encountered, such as cities with multiple, tall
buildings.

The effective symbol duration is that part of
the symbol that is left after the guard interval is taken
into account. Figure 4. shows the relationship
between the OFDM symbol duration, the effective
symbol duration and the guard interval.

As indicated
earlier, there are 2 carrier
modes in the DVB-T
OFDM specification: 2K
carriers and 8K carriers.

In 2K mode the
symbol duration is 224
microseconds, and in the
8K mode it is 896
microseconds.

Thus the maximum permissible guard interval
1/4 in 2K mode protects against echoes within a 56
microsecond window and in 8K mode the same
guard interval protects against echoes within a 224
microsecond window.

Clearly, a 8K carrier system, provides a much
higher degree of Ghost Suppression than a 2K system.

MOBILE TRANSMISSION
With the problem of Ghost Images addressed,

engineers turned their attention to enabling DTT for
even mobile applications. These could be reception
of digital terrestrial TV transmissions in trains and
buses. Another application could be news gathering
from a moving vehicle such as a helicopter.

When either the transmitter or the receiver is
in motion, Doppler shift occurs. This causes the
transmitted frequency to shift, due to the relative
movement between the transmitter and the receiver.

Total Symbol Duration

Effective Symbol DurationGuard Interval  Fig. 4

çÆmçiçvçuç çÆmçbyçç@uç, GHçuçyOç mHçíkçwì^cç kçÀçÇ yçæ[çÇ mçbK³çç kçíÀ THçj HçÌÀuçlçí náS
çÆmçbiçuç kçÌÀçÆj³çj cçç@[áuçíMçvç kçÀçÇ lçáuçvçç cçW DçHçí#ççkç=Àlç oçÇIç&kçÀççÆuçvç çÆmçbyçç@uç
DçJççÆOç kçÀç mçcçLç&vç kçÀjlçç nÌ~ oçÇIç&kçÀççÆuçvç çÆmçbyçç@uç DçJççÆOç kçÀç cçlçuçyç nÌ
çÆkçÀ kçáÀs çÆnmmççW kçÀçí MççÆkçwlçMççuççÇ ÒççÆlçOJççÆvç kçíÀ çÆJç©× içç[& kçÀç Fmlçícççuç
çÆkçÀ³çç pçç mçkçÀlçç nÌ, pççí çÆkçÀ çÆmçbyçç@uç kçÀçÇ Mçá©Dççlç kçíÀ Hçnuçí kçáÀs
cççF¬çÀçímçíkçíbÀ[ kçíÀ YççÇlçj DççcçlççÌj Hçj Hçnáb®ç pççlçç nÌ~

DççíSHçÀ[çÇScç cçç@[áuçíMçvç cçW içç[& FbìjJçuç, çÆmçbyçç@uç DçJççÆOç kçÀç
çÆnmmçç nÌ çÆpçmçí çÆkçÀ ÒççÆlçOJççÆvç kçÀçÇ mçcçççÆHlç kçíÀ çÆuçS KççuççÇ jKçç pççlçç nÌ~

[çÇJççÇyççÇ-ìçÇ cççvçkçÀ çÆJççÆMç<ìlçç yçlççlçç nÌ çÆkçÀ içç[& FbìjJçuç kçÀçí
çÆmçbyçç@uç DçJççÆOç kçíÀ 1/4 Jç 1/32 kçíÀ yççÇ®ç çÆvçOçç&çÆjlç çÆkçÀ³çç pçç mçkçÀlçç nÌ
çÆpçmç JççlççJçjCç cçW MççÆkçwlçMççuççÇ çÆmçiçvçuç ÒççÆlçOJççÆvç kçÀç mççcçvçç kçÀjvçç
Hçæ[lçç nÌ Jçnçb oçÇIç&kçÀççÆuçkçÀ içç[& FbìjJçuç kçÀçÇ pç©jlç nçílççÇ nÌ, pçÌmçí
yçnácçbçÆpçuçí, uçbyçí YçJçvççW Jççuçí Mçnj cçW~

ÒçYççJçMççuççÇ çÆmçbyçç@uç DçJççÆOç, çÆmçbyçç@uç kçÀç Jçn çÆnmmçç nçílçç nÌ pççí çÆkçÀ
içç[& FbìjJçuç kçÀí Fmlçícççuç kçíÀ yçço Mçí<ç yç®çlçç nÌ~ çÆ®ç$ç-4 cçW DççíSHçÀ[çÇScç
çÆmçbyçç@uç DçJççÆOç, ÒçYççJçMççuççÇ çÆmçbyçç@uç DçJççÆOç DççÌj içç[& FbìjJçuç kçíÀ yççÇ®ç mçbyçbOç

çÆoKçç³çç iç³çç nÌ~
pçÌmçççÆkçÀ Hçnuçí mçbkçíÀlç çÆkçÀ³çç iç³çç nÌ
çÆkçÀ DVB-T OFDM çÆJççÆMç<ìkçÀjCç
cçW 2 kçÌÀçÆj³çj cçç@[dmç nçílçí nQ: 2K
kçÌÀçÆj³çj DççÌj 8K kçÌÀçÆj³çj~
2K kçíÀ cçç@[ cçW çÆmçbyçç@uç DçJççÆOç
224 cççF¬çÀçímçíkçíbÀ[ DççÌj 8K cçç@[
cçW ³çn 896 cççF¬çÀçímçíkçíbÀ[ nçílçç nÌ~

Fmç lçjn DççÆOçkçÀlçcç DçvçácççÆlç oívçí kçíÀ ³ççíi³ç içç[& FbìjJçuç 2K cçç@[ cçW
1/4 nÌ pççí çÆkçÀ 56 cççF¬çÀçímçíkçíbÀì çÆJçb[çí kçíÀ YççÇlçj ÒççÆlçOJççÆvç kçíÀ çÆJç©×
mçáj#çç Òçoçvç kçÀjlçç nÌ DççÌj 8K cçç@[ cçW mçcççvç içç[& FbìjJçuç 224
cççF¬çÀçímçíkçíbÀ[ çÆJçb[çí kçíÀ YççÇlçj ÒççÆlçOJççÆvç kçíÀ çÆKçuççHçÀ mçáj#çç Òçoçvç kçÀjlçç nÌ~
mHç<ìlç³çç 8K kçÌÀçÆj³çj çÆmçmìcç 2K çÆmçmìcç kçíÀ cçákçÀçyçuçí kçÀçHçÀçÇ DççÆOçkçÀ
cçç$çç cçW Iççímì ocçvç kçÀçÇ DçvçácççÆlç Òçoçvç kçÀjlçç nÌ~
cççíyççFuç ì^çbmçcççÇMçvç

Iççímì Fcçípç kçÀçÇ mçcçm³çç kçíÀ nuç nçívçí kçíÀ mççLç FbçÆpççÆvç³çjçW vçí DçHçvçç
O³ççvç cççíyççFuç DççJçíovççW kçíÀ çÆuçS YççÇ [çÇìçÇìçÇ kçÀçí GHç³çákçwlç yçvççvçí kçÀçÇ Dççíj
uçiçç³çç~ FmçkçÀçÇ mçnç³çlçç mçí ìí̂vç Jç yçmççW cçW YççÇ çÆ[çÆpçìuç ìíjçÆmì^³çuç
ì^çbmçcççÇMçvç kçÀç çÆjmçíHMçvç ÒççHlç kçÀjvçç mçbYçJç nçíiçç~ SkçÀ Dçv³ç DççJçíovç
®çuçlçí JççnvççW pçÌmçí níuççÇkçÀçHìj mçí mçcçç®ççj mçbûçnCç kçÀjvçç YççÇ nÌ~

pçyç ì^çbmçcççÇìj ³çç çÆjçÆmçJçj cçW mçí kçÀçíF& iççÆlçcççvç jnlçç nÌ lççí [ç@Huçj
çÆMçHçwì IççÆìlç nçílçç nÌ~ ì^çbmçcççÇìj DççÌj çÆjçÆmçJçj kçíÀ yççÇ®ç mçbyçbçÆOçlç iççÆlç kçíÀ
®çuçlçí ÒçmçççÆjlç ÖçÀçÇkçwJçWmççÇ kçÀç çÆMçHçwì nçílçç nÌ~ [ç@Huçj çÆMçHçwì, ìí̂vç kçÀçÇ çÆmçìçÇ
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Doppler shift is responsible for the pitch of a train's
whistle to changes as it approaches and recedes from
a person on the ground.

OFDM signals can be continuously adapted
so that the Doppler effect is estimated and each
channel correctly compensated.

QAM & QPSK MODULATION
As pointed out earlier, OFDM is not a type of

digital modulation. It is only a multiplexing scheme
that it a method used to combine multiple frequency
digital carriers.

The digital signals need to be first modulated
before they are carried as 8,000 separate carriers
using OFDM.

The digital modulation can either be done as
QAM (Quadrature Amplitude Modulation) or as
QPSK (Quadrature Phase Shift Keying).

QAM is the standard modulation used in
digital cable TV systems. QAM provides a large
amount of data to be carried over a relatively small
bandwidth. However, for good reception, QAM
signals must be received at high signal strengths.
(Typically above 60 dBU.)

On the other hand, QPSK is used in satellite
transmissions. It requires more bandwidth but provides
excellent reception for even very week signals.

Hence, Digital Terrestrial Transmissions
(DTT) can utilise either QAM or QPSK digital
modulation, in addition to OFDM.

DD Had Demonstrated
Vehicle DTT At SCaT 2005

DTT IN INDIA
It is a little known fact that Doordarshan

commenced Digital Terrestrial Transmission in India
more than 3 years ago. In fact Doordarshan had even
demonstrated ghost free reception of Digital TV in a
moving car, during the SCAT 2005 Tradeshow in
October 2005. The car drove through Cuffe Parade -
an area which has multiple tall buildings separated
by narrow roads. Such an environment is typically a
nightmare situation for receiving ghost-free
terrestrial TV. However; perfect reception was
demonstrated in the moving car.

5 DTT CHANNELS
As with all other DD Transmissions, the DTT

kçíÀ ®çæ{çJç kçíÀ ûççGb[ Hçj J³ççÆkçwlç mçí mçbHçkç&À kçÀjvçí DççÌj HççÇsí nìvçí mçbyçbOççÇ
yçouççJç kçíÀ çÆuçS Gllçjoç³ççÇ nçílçç nÌ~

DççíSHçÀ[çÇScç çÆmçiçvçuç kçÀçí uçiççlççj DçvçákçÓÀuç yçvççlçç jnlçç nÌ
çÆpçmçmçí çÆkçÀ [ç@Huçj ÒçYççJç kçÀç Dçvçácççvç uçiççlçí náS Òçl³çíkçÀ ®çÌvçuç kçÀçí mçnçÇ
lçjçÇkçíÀ mçí HçÓçÆlç& kçÀjlçç nÌ~
kçw³çÓSScç Jç kçw³çÓHççÇSmçkçíÀ cçç@[áuçíMçvç

pçÌmçççÆkçÀ Hçnuçí yçlçç³çç iç³çç nÌ çÆkçÀ DççíSHçÀ[çÇScç çÆkçÀmççÇ ÒçkçÀçj kçÀç
çÆ[çÆpçìuç cçç@[áuçíMçvç vçnçR nÌ~ ³çn çÆmçHç&À cçuìçÇHuçíçÆkçwmçbiç mkçÀçÇcç nÌ çÆpçmç Hç×çÆlç
kçÀç Fmlçícççuç cçuìçÇHçuç ÖçÀçÇkçwJçWmççÇ çÆ[çÆpçìuç kçÌÀçÆj³çj kçÀçí pççíæ[vçí cçW çÆkçÀ³çç pççlçç
nÌ~ çÆ[çÆpçìuç çÆmçiçvçuç kçÀçí DççíSHçÀ[çÇScç kçÀç Fmlçícççuç kçÀjkçíÀ 8,000 Hç=LçkçÀ
kçÌÀçÆj³çj kçíÀ ªHç cçW kçÌÀjí[ çÆkçÀ³çí pççvçí mçí Hçnuçí cçç@[áuçíì kçÀjvçí kçÀçÇ pç©jlç nÌ~
çÆ[çÆpçìuç cçç@[áuçíMçvç kçÀçí kçw³çÓSScç (Quadrature Amplitude
Modulation) ³çç kçw³çÓHççÇSmçkçíÀ (Quadrature Phase Shift Keying)
cçW mçí çÆkçÀmççÇ cçW çÆkçÀ³çç pçç mçkçÀlçç nÌ~

kçw³çÓSScç, çÆ[çÆpçìuç kçíÀyçuç ìçÇJççÇ çÆmçmìcç cçW Fmlçícççuç cççvçkçÀ cçç@[áuçíMçvç
nÌ~ kçw³çÓSScç kçÀçÇ mçnç³çlçç mçí DçHçí#ççkç=Àlç sçíìí yçQ[çÆJç[dLç kçíÀ THçj [íìç kçÀçÇ
yçæ[çÇ cçç$çç kçÀçí kçÌÀjçÇ çÆkçÀ³çç pçç mçkçÀlçç nÌ~ nçuççbçÆkçÀ Dç®sí çÆjmçíHMçvç kçíÀ çÆuçS
kçw³çÓSScç çÆmçiçvçuç kçÀçí çÆvççÆM®çlç ªHç mçí G®®ç çÆmçiçvçuç cçpçyçÓlççÇ Hçj çÆjçÆmçJç
çÆkçÀ³çç pççvçç ®çççÆnS~ (çÆJççÆMç<ì lççÌj Hçj 60 dBU mçí THçj)

pçyççÆkçÀ oÓmçjçÇ Dççíj kçw³çÓHççÇSmçkçíÀ kçÀç Fmlçícççuç mçÌìíuççFì cçW çÆkçÀ³çç
pççlçç nÌ~ FmçkçíÀ çÆuçS nçuççbçÆkçÀ DççÆOçkçÀ yçQ[çÆJç[dLç kçÀçÇ pç©jlç nçílççÇ nÌ uçíçÆkçÀvç
³çn kçÀcçpççíj çÆmçiçvçuç nçívçí kçíÀ yççJçpçÓo Glkç=À<ì çÆjmçíHMçvç Òççoçvç kçÀjlçç nÌ~

FmççÆuçS çÆ[çÆpçìuç ìíjçÆmì̂³çuç ì̂çbmçcççÇMçvç ([çÇìçÇìçÇ) cçW DççíSHçÀ[çÇScç
kçíÀ DççÆlççÆjkçwlç kçw³çÓSScç ³çç çÆHçÀj kçw³çÓHççÇSmçkçíÀ çÆ[çÆpçìuç cçç@[áuçíMçvç cçW mçí
çÆkçÀmççÇ kçÀç YççÇ Fmlçícççuç çÆkçÀ³çç pçç mçkçÀlçç nÌ~

DIDI nao skOT 2005 maoM vaahna DITITI ka
p̀dSa-na ikyaa qaa

Yççjlç cçW [çÇìçÇìçÇ
kçÀçHçÀçÇ kçÀcç uççíiççW kçÀçí ³çn Hçlçç nçíiçç çÆkçÀ oÓjoMç&vç vçí lççÇvç Jç<ç&

Hçnuçí nçÇ Yççjlç cçW çÆ[çÆpçìuç ìíjçÆmì^³çuç ì^çbmçcççÇMçvç kçÀçÇ Mçá©Dççlç kçÀçÇ~
³çnçb lçkçÀ çÆkçÀ oÓjoMç&vç vçí DçkçwìÓyçj 2005 cçW mkçÌÀì 2005 ì^Ì[ Mççí
kçíÀ oçÌjçvç ®çuçlççÇ kçÀçj cçW çÆ[çÆpçìuç ìçÇJççÇ kçíÀ Iççímì cçákçwlç çÆjmçíHMçvç kçÀçí
ÒçoçÆMç&lç çÆkçÀ³çç Lçç~ kçÀçj kçÀçí cçábyçF& kçíÀ kçÀHçÀ Hçíjí[ #çí$ç cçW ®çuçç³çç iç³çç pçnçb
kçÀçÇ yçæ[í yçæ[í YçJçvç mçbkçÀjí mçæ[kçÀ Üçjç Hç=LçkçÀ nQ~ Fmç lçjn kçíÀ JççlççJçjCç
cçW Iççímì cçákçwlç ìíjçÆmì^³çuç ìíuççÇçÆJçpçvç çÆmçiçvçuç çÆjçÆmçJç kçÀjvçç çÆmçj oo& nÌ~
yççJçpçÓo FmçkçíÀ ®çuçlççÇ kçÀçj cçW Glkç=À<ì çÆjmçíHMçvç kçÀç ÒçoMç&vç çÆkçÀ³çç iç³çç~
5 DITITI caOnala5 DITITI caOnala5 DITITI caOnala5 DITITI caOnala5 DITITI caOnala

Anya saBaI DIDI T/aMsamaISana kI trh DITITI T/aMsamaISana BaI ÍI–
TU–eyar hO.halaaMik iksaI trh ka sabsaËIPSana Saulk nahIM hO̧  laoikna
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transmissions are Free To Air. While no subscription
fee is payable, consumers will have to purchase at
their own cost, the necessary DTT receivers.

Currently a bouquet of 5 DTT channels is
transmitted from each of the 16 centres. These are:
DD National, DD News, DD Bharati, DD Sports, DD
Regional/DD Kisan are being relayed.

 DD National
 DD News
 DD Bharati
 DD Sports
 DD Regional/DD Kisan

5 DD DTT Channels from Each DD centre

COMMON DD DTT TECHNICAL PARAMETERS
DVB-T2; QPSK Rotated, Code Rate 1/2, FFT 8K, GI 1/8

DTT RECEPTION
Even though DTT transmissions have been

available in Delhi, Mumbai and a few other metro cities
for several years, they have gone almost completely
un-noticed. The reasons for that are two-fold:
1. DTT requires the purchase and use of special

additional DTT STBs for each TV, by the
consumer.

2. Most of the relevant Doordarshan channels are
'Must Carry' by law, on all Cable TV and DTH
platforms, which extensively cover the cities. As
a result, there is no reason for the consumer to
invest extra in a DTT STB and antenna, to receive
channels already visible via cable & DTH.

MOBILE DTT
This time around, DD has adopted DVB-T2,

Figure 5: DD DTT Time Line

]pBaao@taAaoM kao Kud hI AavaSyak DITITI irsaIvaraoM kao KrIdnaa haogaa.
maaOjaUda maoM 16 koMd`aoM maoM p`%yaok sao 5 DITITI caOnalaaoM ko bauko kao

p`saairt ikyaa jaa rha hO.ABaI DIDI naoSanala¸ DIDI nyaUja¸ DIDI BaartI¸
DIDI spaoT\sa-̧  DIDI xao~IyaÀDIDI iksaana kao irlao ikyaa jaa rha hO.

 DIDI naoSanala
 DIDI nyaUja
 DIDI BaartI
 DIDI spaoT\sa-
 DIDI xao~IyaÀDIDI iksaana
p`%yaok DIDI koMd` sao 5 DIDI DITITI caOnala

saamaanya DIDI DITITI tknaIkI maapdMDsaamaanya DIDI DITITI tknaIkI maapdMDsaamaanya DIDI DITITI tknaIkI maapdMDsaamaanya DIDI DITITI tknaIkI maapdMDsaamaanya DIDI DITITI tknaIkI maapdMD
DIvaIbaI–TI2: @yaUpIesako raoToD¸ kaoD roT 1/2, efefTI 8ko̧  jaIAa[- 1/8

DITITI irsa oPSanaDITITI irsa oPSanaDITITI irsa oPSanaDITITI irsa oPSanaDITITI irsa oPSana
ipClao k[- vaYaao-M sao idllaI¸ mauMba[- AaOr k[- Anya maoT/ao SahraoM maoM

DITITI T/aMsamaISana ko ]plabQa haonao ko baavajaUd BaI [sa pr iksaI ka
Qyaana ibalkula hI nahIM gayaa.[sako dao karNa hOM:
1. DITITI ko ilae p`%yaok ]pBaao@ta Wara p`%yaok TIvaI ko ilae

Kasa Aitir@t DITITI esaTIbaI ko [stomaala va KrIdnao kI
ja$rt hO.

2. AiQaktr p`asaMigak dUrdSa-na caOnala kanaUna Wara saBaI kobala TIvaI
va DITIeca PlaoTfamaao-M pr ‘masT kOrI’ caOnala hOM̧  jaao ik SahraoM kao
vyaapk $p sao kvar krta hO.pirNaamasva$p ]pBaao@taaAaoM ko
ilae DITITI esaTIbaI AaOr eMTInaa maoM Aitir@t inavaoSa krko
caOnalaaoM kao irsaIva krnao ka kao[- karNa nahIM hO̧  jaao ik kobala va
DITIeca pr phlao sao hI ]plabQa hOM.

maa obaa[la DITITImaa obaa[la DITITImaa obaa[la DITITImaa obaa[la DITITImaa obaa[la DITITI
[sa baar DIDI nao DIvaIbaI–TI2 Apnaayaa hO̧  jaao ik [sao SahraoM maoM

Journey of Development of DTT in India
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which enables excellent reception in moving
vehicles like busses & trains during commute in the
cities.

A few TV manufacturers offer built in DTT
tuners in their select models. These TVs can be used
to directly receive DTT transmissions.

The price of DTT receivers has fallen to
reasonable levels, even though their availability is
scarce.

Doordarshan has listed on line shopping portals
from where DTT STBs, antennae can be purchased.

DTT ON MOBILE PHONES
The primary consumer

friendly feature of Doordarshan's
DTT transmissions is that they can
be received on a large number of
compatible mobile phones, when
a special receiver is added to the
Mobile phone. (See Figure 6).

A DTT USB dongle is to be
added to a mobile phone to receive
DTT transmissions.

USB OTG MOBILES
Almost all mobile phones have a USB port.

However, a key requirement for this application is
that the USB port on the mobile phone must be capable
of hosting another USB device. This is termed as USB
On The Go: USB OTG or simply OTG. A quick search
on the net will tell you if your mobile phone is UTG
enabled.

A fairly comprehensive list of UTG mobile
phones sold in India is available at:

http://www.91mobiles.com/list-of-phones/
android-phones-with-otg

Doordarshan has even identified an online
vendor who offers DTT dongles for mobile phones
at: http://tinyurl.com/dttdongle

The DTT app 'TV-On-Go' can be downloaded
from the Google Play store.

NO INTERNET REQUIRED
Since the DTT dongle receives DTT

transmissions off the air, it does not require /
consume internet connectivity / data.

Unlike other TV streaming apps on mobile
phone which consume substantial data for live TV
streaming, there is no running cost to receive the 5
DD channels, when the DTT dongle is used. 

Figure 6: DTT Dongle For Mobile Phones

GaUmanao ko daOrana basa va T/ona jaOsao calato vaahnaaoM maoM ]%kRYT irsaoPSana maoM saxama
banaata hO.

kuC TIvaI ]%padk Apnao cauinaMda maa^DlaaoM maoM ibalT [na DITITI
T\yaUnar Aâfr krto hOM.[na TIvaI ka [stomaala DITITI T/aMsamaISana kao saIQao
irsaIva krnao maoM ikyaa jaa sakta hO.

DITITI irsaIvaraoM kI kImat ]icat str tk igar caukI hO̧
baavajaUd ik [sakI ]plabQata dula-Ba hO.

dUrdSa-na nao Aa^na laa[na Sa^ipMga paoT-la kI saUcaI dI hO jahaM sao
DITITI esaTIbaI¸ eMTInaa kao KrIda jaa sakta hO.
maaobaa[la faona pr DITITImaaobaa[la faona pr DITITImaaobaa[la faona pr DITITImaaobaa[la faona pr DITITImaaobaa[la faona pr DITITI

dUrdSa-na ko DITITI T/aMsamaISana kI p`aqaimak
]pBaao@ta AnaukUla ivaSaoYata yah hO ik [sao
saMgat maaobaa[la faonaaoM pr irsaIva ikyaa jaa sakta
hO̧  jabaik ivaSaoYa irsaIvar kao maaobaa[la faona maoM
Saaimala ikyaa jaata hO.³doKoM ica~ 6´
DITITI T/aMsamaISana kao maaobaa[la faona pr irsaIva
krnao ko ilae DITITI yaUesabaI DaoMgala kao Saaimala
ikyaa jaata hO.

yaUesabaI AaoTIjaI maa obaa[layaUesabaI AaoTIjaI maa obaa[layaUesabaI AaoTIjaI maa obaa[layaUesabaI AaoTIjaI maa obaa[layaUesabaI AaoTIjaI maa obaa[la
lagaBaga saBaI maaobaa[la faonaaoM maoM yaUesabaI paoT- haota hO.halaaMik

[sa Aavaodna ko ilae sabasao p`mauK ja$rt yah hO ik maaobaa[la faona pr
yaUesabaI paoT- Anya yaUesabaI ]pkrNa kao haoisTMga maoM saxama hao.[sao ‘yaUesabaI
Aa^na d^ gaao’ ko $p maoM ]llaoK ikyaa jaata hO: yaUesabaI AaoTIjaI yaa isaf-
AaoTIjaI.naoT pr saca- krnao sao Aapkao pta calaogaa ik Aapka maaobaa[la
faona yaUTIjaI saxama hO ik nahIM.

Baart maoM ibaknao vaalao yaUTIjaI maaobaa[la faona kI vyaapk saUcaI
http://www.91mobiles.com/list-of-phones/
android-phones-with-otg pr ]plabQa hO.

dUrdSa-na nao Aa^nalaa[na ivaËota kI BaI phcaana kI hO jaao ik
maaobaa[la faona ko ilae DITITI DaoMgalao Aa^fr krta hO:
http://tinyurl.com/dttdongle

DITITI eOp ‘TIvaI–Aa^na–gaao’ kao gaugala Plao sTaor sao Da]nalaaoD
ikyaa jaa sakta hO.
[MTrnaoT kI kao[- ja$rt nahIM[MTrnaoT kI kao[- ja$rt nahIM[MTrnaoT kI kao[- ja$rt nahIM[MTrnaoT kI kao[- ja$rt nahIM[MTrnaoT kI kao[- ja$rt nahIM

caUMik DITITI DaoMgala DITITI T/aMsamaISana kao Aa^f eyar irsaIva
krta hO̧  [sailae [sako ilae ]pBaao@ta kao [MTrnaoT knaoi@TivaTIÀDaTa
kI ja$rt nahIM haotI hO. maaobaa[la faona pr Anya TIvaI sT/IimaMga eOPsa ko
ivapirt¸ jaao ik laa[va TIvaI sT/IimaMga ko ilae kafI maa~a maoM DaTa kI
Kpt krta hO̧  yahaM pr DIDI Daogala ka [stomaala krnao pr 5 DIDI
caOnalaaoM kao irsaIva krnao ko ilae iksaI trh kI laagat nahIM hO.
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