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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
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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-
Digital Multimedia Broadcasting (S-DMB)
service. It can also be deployed for strategic and
social applications, Information 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 billion ( US $ 22.18
Million).

NEW TECHNOLOGY PLATFORM

The 1&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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However, the Table 1: An Overview Of S, C, Ku & Ka Band Frequencies. o !

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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Figure 1: Satellite Based Multimedia Broadcast System Block Diagram

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.
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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 I1&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
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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.
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ALLIANCE FORMED TO PROMOTE DVB-H

A group of the industry's leading wireless and
entertainment companies have formed 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
(Th).

There are more than 10 DVB-H network trials
that have either concluded or are currently
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.
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