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INSAT-4E
PLANNED FOR
MULTIMEDIA

BROADCASTS
The INSAT-4E Will Offer Television & Other
Multimedia Broadcasts To Mobile Phones &

Audio-Video Receivers Fitted In Vehicles

Despite the current Ku Band transponder
shortage, the Indian Space Research Organisation
is not just focusing its efforts on Ku Bands birds. It
has infact undertaken various development
programs to design and build satellites and launch
vehicles, for a wide range of applications.

12 SATS PLANNED
The Indian Space Research Organisation is

planning to launch 10 to 12 satellites in the next 4
years, minister of state in the Prime Minister's office
Prithviraj Chavan informed the Rajya Sabha, last
month. In a written reply, he said the satellites
which have been approved by the government and
for which work is currently on are:

Communication satellites INSAT-4A, 4B AND
4C
Communication satellites GSAT-4 and GSAT-5
The INSAT-4E/GSAT-6 For Multimedia
Broadcasts to Mobile phones.
Advanced cartographic mapping satellite
CARTOSAT-2
Microwave radar imaging satellite for
oceanography OCEANSAT-2
Remote sensing satellite for natural resources
RESOURCESAT-2
Development of Re-Entry & Recovery
Technologies for future space systems
Development of a 5 Ton Payload Geo Launch
Vehicle
Micro-Gravity Research SRE-1AND 2
Advanced satellite for meteorological
observations INSAT-3D,
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Indo-French joint mission for tropical climatic
research MEGHA-TROPIQUES

On 1st  December ,  the  Indian Space
Research Organisation announced plans to
launch by 2008 a satellite capable of offering
multimedia broadcasts to mobile phones and
audio-video receivers fitted in vehicles. The
proposed satellite has been designated as the
GSAT-6/INSAT-4E satellite.

The INSAT-4E / GSAT-6 will put India in an
exclusive group of nations that are currently
working to offer multimedia satellite broadcasts to
small mobile devices such as cellular phones and
receivers fitted in cars.

PROJECT COST
The satellite is part of the GSAT/INSAT

system planned for the 10th Five Year Plan.
The INSAT-4E/GSAT-6 will be designed and

assembled indigenously, by ISRO.
INSAT-4E/GSAT-6 will offer a Satellite-

Digi ta l  Mult imedia  Broadcast ing (S-DMB)
service. It can also be deployed for strategic and
socia l  appl icat ions ,  Informat ion and
Broadcasting Minister Priya Ranjan Dasmunsi
told reporters.

The formidable project to design, develop
and launch the GSAT-6/INSAT-4E, is estimated to
cost Rs.2.69 billion ($58.5 million). The entire project
cost has been cleared by a meeting of the cabinet
chaired by Prime Minister Manmohan Singh.

The project will include a foreign exchange
component  of  Rs .1 .02  b i l l ion (  US $  22 .18
Million).

NEW TECHNOLOGY PLATFORM
The I&B minister added that the satellite will

also provide a platform for developing technologies
that can be used in future satellite-based mobile
communication applications such as demonstration
of large unfurl-able antenna in spacecraft, handheld
ground terminals and network management
techniques.

BACK TO S BAND
The use of S Band frequencies for satellite

communications is practically obsolete the world over.
However, a decade ago, India had applied for an
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received international
allocation for use of
the S Band for TV
broadcasting. Too too
has been on the wane,
and all TV channels on
the INSAT today
utilise either the C or
Ku Bands.

However, the
INSAT 4E will use S
Band frequencies for its transponders.

HOW IT WORKS
Worldwide, the older GSM standard for

mobile phones has been widely adopted.
The CDMA Mobile phone standard is in fact

a more recent development and in several ways is
an improvement on the GSM standard.  The CDMA
standard provides better voice quality i.e. it suffers
less drop-outs and corruption of data during
transmission.  The CDMA standard is also designed
for higher data capacity.  As a result, S-DMB has
been designed around W-CDMA (Wireless-Code
Division Multiple Access) rather than the GSM
standard.

BLOCK DIAGRAM
The block diagram in figure 1 shows a

complete S-DMB system.
It is not necessay to dwell into every detail

of the bloc diagram.  An adequate a understanding
can be obtained by just considering the entire
architecture as 2 paths viz: the forward path and
the reverse path.

THE FORWARD PATH
The forward path conveys the signals from

the Satellite to a CDMA based S-DMB enabled
mobile phone.  The mobile phone receives signals
directly from the satellite.  These signals are at
approximately 2.1 GHz to 2.7 GHz.  These satellite
signals may often be too weak to be received by the
mobile handset.  To overcome this difficulty, the
satellite signals are also received by S-DMB
repeaters on the ground which then re-broadcast
them at high power.  Depending on the power of
the repeater, their range could vary from a few
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³çí mçÌìíuççFì çÆmçiçvçuç Òçç³ç: Flçvçí kçÀcçpççíj nçílçí nQ çÆkçÀ Fmçí
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DOWNLINK UP-LINK
FREQ (GHz) FREQ (GHz)

S BAND 2.555 to 2.635 5.855 to 5.935
Extended C Band (Lower) 3.4 to 3.7 5.725 to 5.925
C Band 3.7 to 4.2 5.925 to 6.425
Extended C Band (Upper) 4.5 to 4.8 6.425 to 7.075
Ku Band 10.7 to 13.25 12.75 to 14.25
Ka Band 18.3 to 22.20 27.0 to 31.00

Table 1:  An Overview Of S, C, Ku & Ka Band Frequencies.
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hundred meters to a few kilometers.  These
repeaters could be considered to be similar in
function to current mobile phone repeaters on the
ground.

Hence, the forward path for the signal from
the satellite to the mobile phone is either completed
directly or through ground based repeaters.  The
phone automatically locks in to the maximum
signals it receives.

THE RETURN PATH
The outgoing signals from the mobile phone

are far too weak to be able to reach a satellite located
in orbit 36,000 kms above the Earth.  The S-DMB
signals from the mobile handset are therefore
received by ground based repeaters and routed to
the control center/S-DMB hub through a wireless
or fibre land based network.

The S-DMB hub is then link to the satellite
uplink facility to complete the interactive path
between the mobile handset and the S-DMB
service.

ÒçmçççÆjlç kçÀjlçí nQ~ çÆjçÆHçìj kçÀçÇ MççÆkçwlç Hçj çÆvçYç&j kçÀjlçí náS GvçkçÀç jWpç kçáÀs
mççÌ cççÇìj mçí uçíkçÀj kçáÀs çÆkçÀuççícççÇìj lçkçÀ nçílçç nÌ~ ³çí çÆjçÆHçìj, kçÀç³ç&kçÀuççHççW
kçíÀ cççcçuçí cçW ûççGb[ Hçj cççÌpçÓoç cççíyççFuç HçÀçívç çÆjçÆHçìjçW kçÀçÇ YççbçÆlç nçílçç nÌ~

FmççÆuçS mçÌìíuççFì mçí çÆmçiçvçuç kçíÀ çÆuçS HçÀç@jJç[& Hçç@Lç, cççíyççF&uç
HçÀçívç mçí ³çç lççí çÆyçukçáÀuç mççÇOççÇ nçílççÇ nÌ ³çç çÆHçÀj ûççGb[ DççOçççÆjlç çÆjçÆHçìjçW
kçÀçÇ YççbçÆlç nçílççÇ nÌ~ HçÀçívç Kçáo yç Kçáo Dçl³ççÆOçkçÀ çÆmçiçvçuç çÆjçÆmçJç kçÀjvçí
uçiçlçç nÌ~
çÆjìvç& Hçç@Lç

cççíyççF&uç HçÀçívç mçí yççnj pççvçí Jççuçç çÆmçiçvçuç Flçvçç kçÀcçpççíj nçílçç
nÌ çÆkçÀ ³çn Hç=LJççÇ mçí 36000 çÆkçÀuççícççÇìj THçj çÆmLçlç mçÌìíuççFì kçÀ#çç
lçkçÀ vçnçR Hçnáb®ç Hççlçç~ FmççÆuçS cççíyççF&uç nQ[mçíì mçí Smç[çÇScçyççÇ çÆmçiçvçuç
kçÀçí ûççbG[ DççOçççÆjlç çÆjçÆHçìjçW Üçjç çÆjçÆmçJç çÆkçÀ³çç pççlçç nÌ DççÌj Fmçí
Jçç³çjuçÌmç ³çç HçÀçFyçj uçQ[ DççOçççÆjlç vçíìJçkç&À kçÀçÇ mçnç³çlçç mçí kçbÀì^çíuç
mçWìj/Smç-[çÇScçyççÇ cçW Yçípçç pççlçç nÌ~

lçyç Smç-[çÇScçyççÇ nyç, mçÌìíuççFì DçHççÆuçbkçÀ mçáçÆJçOçç mçí pçáæ[ kçÀj
cççíyççFuç nQ[mçíì DççÌj Smç-[çÇScçyççÇ kçíÀ yççÇ®ç FbìjíçÆkçwìJç Hçç@Lç kçÀçí HçÓjç kçÀjlçí nÌ~
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Figure 1 : Satellite Based Multimedia Broadcast System Block Diagram
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S-DMB FREQUENCIES
S-DMB intends to use the Mobile Satellite

Service (MSS) frequencies, in the S-Band, for
downlink, i.e. for linking the satellite to the mobile
phone.

DOWNLINK
Specifically, 2 frequency bands are under

consideration. Both these utilise the satellite S-Band,
now abandoned for TV broadcasting. India was
infact the last nation to use satellite S Band
frequencies for television broadcasting.

THE 2170-2200 MHZ MSS BAND
This band will be used for the Downlink:

Space-to-Earth. Part of this frequency band is
already in use by other services. As a result, the
full bandwidth will not be available for S-DMB
services.

This frequency band is adjacent to the core
frequency bands of 3G networks, in Asia and
Europe. This frequency band is therefore best suited
for the first generation of the S-DMB systems.

2500 MHZ TO 2520 MHZ MSS BAND
An alternate for the downlink is the 2500

MHz to 2520 MHz MSS band.
This frequency band is un-committed for any

other service, and will be fully available for S-DMB.

SATELLITE CONFIGURATION
GSAT-6 will have 10 transponders. Out of this

5 will be CxS transponders of 9 MHz bandwidth each.
A CxS transponder receives the up-linked signal at C
Band up-linking frequencies. These signals are down-
converted in the satellite to S band signals, and then
downlinked to users on the ground.

The GSAT-6 will  also have 5 SxC
transponders of 2.7 MHz bandwidth each. These
transponders will receive S Band signals and
downlink them at C Band downlink frequencies.

The life of the satellite will be 12 years.
The Indian I&B minister said that the INSAT

4E/GSAT-6 will provide several benefits, including
utilisation of India's S-band spectrum allocation for
satellite broadcasting.

Using digital compression, each transponder
will deliver over 10 video channels and over 10
audio channels, in addition to interactive services

Smç-[çÇScçyççÇ ÖçÀçÇkçwJçWçÆmç³ççb
Smç-[çÇScçyççÇ kçÀç Fmlçícççuç [çGvççÆuçbkçÀ kçíÀ çÆuçS Smç yçQ[ cçW

cççíyççFuç mçÌìíuççFì mçíJçç (ScçSmçSmç) ÖçÀçÇkçwJçWçÆmç³ççW cçW çÆkçÀ³çç pççlçç nÌ, pççí
çÆkçÀ mçÌìíuççFì mçí cççíyççFuç HçÀçívç kçÀçí çÆuçbkçÀ kçíÀ çÆuçS nçílçç nÌ~
[çGvççÆuçbkçÀ

çÆJçMçí<çªHç mçí oçí ÖçÀçÇkçwJçWmççÇ yçQ[ Hçj çÆJç®ççj-çÆJçcçMç& pççjçÇ nÌ~ ³çí oçívççW
Smç yçQ[ mçÌìíuççFì kçÀç Fmlçícççuç kçÀjlçç nÌ, pççí çÆkçÀ Dçyç ìíuççÇçÆJçpçvç ÒçmççjCç
kçíÀ çÆuçS ÒççÆlçyçbçÆOçlç nÌ~ Jçmlçálç: Yççjlç, ìíuççÇçÆJçpçvç ÒçmççjCç kçíÀ çÆuçS mçÌìíuççFì
Smç yçQ[ ÖçÀçÇkçwJçWçÆmç³ççW kçÀç Fmlçícççuç kçÀjvçí Jççuçç DçççÆKçjçÇ oíMç nÌ~
2170-2200 MHz ScçSmçSmç yçQ[

Fmç yçQ[ kçÀç Fmlçícççuç [çGvççÆuçbkçÀ (mHçímç ìÓ DçLç&) kçíÀ çÆuçS çÆkçÀ³çç
pççlçç nÌ~ Fmç ÖçÀçÇkçwJçWmççÇ yçQ[ kçÀí çÆnmmçí kçÀç Fmlçícççuç Dçv³ç mçíJççDççW Üçjç
çÆkçÀ³çç pçç jnç nÌ~ HççÆjCççcçmJçªHç Smç-[çÇScçyççÇ ÒçCççuççÇ kçíÀ Hçnuçí mçbmkçÀjCç
kçíÀ çÆuçS ³çn ÖçÀçÇkçwJçWmççÇ yçQ[ mçyçmçí GHç³çákçwlç nÌ~

SçÆMç³çç DççÌj ³çÓjçíHç cçW ³çn ÖçÀçÇkçwJçWmççÇ yçQ[, 3 pççÇ vçíìJçkçÀçX kçíÀ kçÀçíj
ÖçÀçÇkçwJçWmççÇ yçQ[ kçíÀ çÆvçkçÀì nçílçç nÌ~ FmççÆuçS ³çn ÖçÀçÇkçwJçWmççÇ yçQ[ Smç-
[çÇScçyççÇ çÆmçmìcç kçíÀ Hçnuçí mçbmkçÀjCç kçíÀ çÆuçS mçyçmçí GHç³çákçwlç nÌ~
2500 MHz mçí 2520 MHz ScçSmçSmç yçQ[

[çGvççÆuçbkçÀ kçíÀ çÆuçS SkçÀ çÆJçkçÀuHç nÌ 2500 MHz mçí 2520
MHz ScçSmçSmç yçQ[~

³çn ÖçÀçÇkçwJçWmççÇ yçQ[ çÆkçÀmççÇ Dçv³ç mçíJçç kçíÀ çÆuçS DçÒççÆlçyç× nÌ DççÌj
³çn HçÓCç&lç³çç Smç-[çÇScçyççÇ kçíÀ çÆuçS nçÇ GHçuçyOç nÌ~
mçÌìíuççFì kçÀç@vççÆHçÀiçájíMçvç

pççÇ mçÌì-6 cçW 10 ì̂çbmçHççQ[j nQ~ FvçcçW mçí 5 ì̂çbmçHççQ[j 9 MHz
yçQ[çÆJç[dLç Jççuçí mçÌìíuççFì DççÌj kçíÀyçuç ìçÇJççÇ ì̂çbmçHççQ[j nQ~ SkçÀ kçíÀyçuç Jç
mçÌìíuççFì ì̂çbmçHççQ[j mççÇ yçQ[ DçHççÆuçbçÆkçbÀiç ÖçÀçÇkçwJçWmççÇ Hçj DçHççÆuçbçÆkçbÀiç çÆmçiçvçuç
çÆjçÆmçJç kçÀjlçç nÌ~ ³çí çÆmçiçvçuç Smç yçQ[ çÆmçiçvçuççW mçí mçÌìíuççFì cçW [çGvçkçÀvJçì&
nçílçí nQ DççÌj çÆHçÀj ûççGb[ Hçj FmlçícççuçkçÀlçç&DççW Üçjç [çGvççÆuçbkçÀ çÆkçÀ³çç pççlçç nÌ~

pççÇmçÌì-6 cçW 2.7 MHz yçQ[çÆJç[dLç kçíÀ 5SxC ì^çbmçHççQ[j YççÇ
nQ~ ³çí ì^çbmçHççQ[j, Smç yçQ[ çÆmçiçvçuç çÆjçÆmçJç kçÀjkçíÀ GvnW mççÇ yçQ[ [çGvççÆuçbkçÀ
ÖçÀçÇkçwJçmççÇ Hçj [çGvççÆuçbçÆkçÀ kçÀj mçkçíbÀiçí~

mçÌìíuççFì kçÀç kçÀç³ç&kçÀçuç 12 Jç<ç& nÌ~
YççjlççÇ³ç mçÓ®çvçç Jç ÒçmççjCç cçb$ççÇ kçÀç kçÀnvçç nÌ çÆkçÀ INSAT

4e/GSAT-6 kçÀF& ÒçkçÀçj kçÀçÇ mçáçÆJçOççSb Òçoçvç kçÀjíiçç~ FvçcçW mçÌìíuççFì
ÒçmççjCç kçíÀ çÆuçS Yççjlç kçíÀ Smç-yçQ[ mHçíkçwì^cç Dççyçbìvç YççÇ MçççÆcçuç nÌ~

çÆ[çÆpçìuç kçbÀÒçÌMçvç kçÀç Fmlçícççuç kçÀjkçíÀ Òçl³çíkçÀ ì̂çbmçHççQ[j, FbìíçÆjkçwìJç
mçíJççDççW kçíÀ DçuççJçç 10 mçí DççÆOçkçÀ JççÇçÆ[³ççí ®çÌvçuç DççÌj 10 mçí DççÆOçkçÀ
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such as text messaging, weather information, and
disaster warning.

The numbers of audio and video channels per
transponder will ofcourse grow over time through
better digital transmission, encoding and
compression technologies.

Besides its commercial applications, the
INSAT-4E can also be used for strategic (military)
use. For obvious reasons, not much is being said
about this application for the satellite.

POISED FOR THE FUTURE
Delivery of video on mobiles is fast catching

on. Last month, South Korea launched a commercial
service. However, the arena for delivering video
services onto a mobile phone, directly from a satellite
is still not commercially deployed. Standards for such
a service are also emerging, and there is more than
one contender for these standards.

The INSAT-4E/GSAT-6 will utilise the S-
DMB standard.

3 years is a fairly long time frame to launch a
new service, and by the time the INSAT-4E/GSAT-
6 is ready, it will almost certainly not be the first
bird in the sky to offer this service. Its still nice to
see ISRO planning and implementing a satellite that
is at the fore-front of technology. 

Dçç@çÆ[³ççí ®çÌvçuççW kçÀçí çÆ[çÆuçJçj kçÀjlçç nÌ~ pçÌmçí ìíkçwmì mçboíMç, cççÌmçcç kçÀçÇ
pççvçkçÀçjçÇ DççÌj lççyççnçÇ kçÀçÇ ®çílççJçvççÇ YççÇ MçççÆcçuç nÌ~

ÒççÆlç ì^çbmçHççQ[j Dçç@çÆ[³ççí Jç JççÇçÆ[³ççí ®çÌvçuççW kçÀçÇ mçbK³çç cçW mçcç³ç
kçíÀ mççLç çÆ[çÆpçìuç ì^çbcççÇMçvç, FvçkçÀçíçÆ[biç DççÌj kçbÀÒçÌMçvç lçkçÀvççÇkçÀçÇ kçÀçÇ
mçnç³çlçç mçí yçæ{çílçjçÇ kçÀçÇ GccççÇo nÌ~

JçççÆCçp³çkçÀ DççJçíovççW kçíÀ DçuççJçç FvçmçÌì 4F& kçÀç Fmlçícççuç mçbJçíovçMççÇuç
#çí$ççW (mçívçç) cçW YççÇ çÆkçÀ³çç pçç mçkçÀlçç nÌ~ ³çnçÇ kçÀçjCç nÌ çÆkçÀ mçÌìíuççFì kçíÀ
çÆuçS Fmç DççJçíovç kçíÀ çÆJç<ç³ç cçW DççÆOçkçÀ vçnçR yçlçç³çç pçç jnç nÌ~

YççÆJç<³ç kçíÀ çÆuçS mçblçáuçvç
cççíyççFuç Hçj JççÇçÆ[³ççí kçÀçÇ çÆ[çÆuçJçjçÇ kçÀçHçÀçÇ lçípççÇ mçí uççíkçÀçÆÒç³ç nçí jnçÇ

nÌ~ çÆHçsuçí cçnçÇvçí oçÆ#çCç kçÀçíçÆj³çç vçí Fmçmçí pçáæ[çÇ JçççÆCçp³çkçÀ mçíJçç uçç@v®ç kçÀçÇ~
nçuççbçÆkçÀ cççíyççFuç HçÀçívç Hçj JççÇçÆ[³ççí mçíJçç kçÀçÇ çÆ[çÆuçJçjçÇ kçíÀ çÆuçS mçÌìíuççFì
mçí mççÇOçí JçççÆCçp³çkçÀ mçíJçç vçnçR Mçáª nçí Hçç³ççÇ nÌ~ Fmç lçjn mçíJçç kçíÀ çÆuçS
cççvçkçÀ YççÇ lç³ç vçnçR náS nQ DççÌj Fvç cççvçkçÀçW kçíÀ çÆuçS SkçÀ mçí DççÆOçkçÀ mHçOçça
nQ~ INSAT-4E/GSAT-6 Smç-[çÇScçyççÇ cççvçkçÀçW kçÀç Fmlçícççuç kçÀjíiçç~

vç³ççÇ mçíJççDççW kçíÀ uçç@v®ç kçíÀ çÆuçS 3 Jç<ç& kçÀçHçÀçÇ uçbyççÇ DçJççÆOç nÌ DççÌj
Gmç mçcç³ç lçkçÀ INSAT-4E/GSAT-6 lçÌ³ççj nçí pçç³çWiçí, DççÌj ³çn
uçiçYçiç lç³ç nÌ çÆkçÀ ³çn mçíJçç Òçoçvç kçÀjvçí Jççuçç çÆvççÆM®çlç ªHç mçí Hçnuçç
mçÌìíuççFì vçnçR nçíiçç~ ³çn kçÀçHçÀçÇ Dç®sçÇ yççlç nÌ çÆkçÀ F&mçjçí Símçí mçÌìíuççFì kçÀçÇ
³ççípçvçç Jç cçÓlç&ªHç oívçí kçÀçÇ ³ççípçvçç yçvçç jnç nÌ pççí çÆkçÀ lçkçÀvççÇkçÀçÇ kçíÀ cççcçuçí
cçW DçûçCççÇ jníiçç~ 

ALLIANCE FORMED TO PROMOTE DVB-H

A group of the industry's leading wireless and
enter ta inment  compan ies  have fo rmed an
organisation to promote the growth and evolution
of digital video broadcasting-handheld (DVB-H),
an open procedure standard for broadcast digital
TV reception on mobile devices. The Mobile DTV
Alliance includes representatives from Intel,
Modeo, Motorola, Nokia and Texas Instruments
(TI).

There are more than 10 DVB-H network trials
that have either concluded or are current ly
underway around the world, including trials in
Australia, Finland, France, Germany, Italy, the UK
and the US. By 2007, most US major markets
are expected to have DVB-H infrastructure built
out and ready for deployment.

DVB-H kçíÀ ÒçJç×&vç kçíÀ çÆuçS içþyçbOçvç
Jçç³çjuçÌmç Jç cçvççíjbpçvç #çí$ç kçÀçÇ ÒçcçáKç kçbÀHççÆvç³ççW vçí DçHçvçí

Òç®ççj-Òçmççj kçíÀ çÆuçS, çÆ[çÆpçìuç JççÇçÆ[³ççí ÒçmççjCç-nQ[níu[ kçÀçÇ

oíKçjíKç (pççí çÆkçÀ cççíyççFuç GHçkçÀjCççW Hçj ÒçmççjCç çÆ[çÆpçìuç ìçÇJççÇ

çÆjmçíHMçvç kçíÀ çÆuçS Kçáuçç cççvçkçÀ nÌ) kçíÀ çÆuçS mçbiçþvç yçvçç³çç nÌ~

cççíyççFuç [çÇìçÇJççÇ içþyçbOçvç cçW Fbìíuç, cççíçÆ[Dççí, cççíìçíjçíuçç, vççíçÆkçÀ³çç

DççÌj ìíkçwmçmç GHçkçÀjCç (ìçÇDççF&) MçççÆcçuç nQ~

Fmç mçcç³ç 10 DVB-H vçíìJçkç&À kçÀç HçjçÇ#çCç ³çç lççí HçÓjç
nçí ®çákçÀç nÌ ³çç mçbHçÓCç& çÆJçMJç cçW pççjçÇ nÌ, çÆpçmçcçW Dçç@mì^íçÆuç³çç,
çÆHçÀvçuçQ[, ÖçÀçbmç, pçcç&vççÇ, FìuççÇ, ³çÓkçíÀ DççÌj ³çÓSmç MçççÆcçuç nÌ~

GccççÇo nÌ çÆkçÀ 2007 lçkçÀ DççÆOçkçÀlçj ÒçcçáKç DçcçíçÆjkçÀçÇ yççpççj

cçW DççOççjYçÓlç mçbj®çvçç kçíÀ yçvç pçç³çíiçç DççÌj ÒçmlçáçÆlç kçíÀ çÆuçS

lçÌ³ççj jníiçç~
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