INDIA PROMOTES GAGAN SBAS USE TO AIRLINES,
GA
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GAGAN

GPS Aided Geo Augmented Navigation
(Indian Satellite Based Augmentation System)

GAGAN Coverage from 82°E

: Data collection stations for GAGAN, Recelve data from
GPS & GEO satefliftes,

: Processes data from INRES stations to calculate corrections
and afrors for each GPS Satallite, Also validates transmitted
GAGAN corrections.

GAGAN fram INMCC and transmits
to GEO Satelite.

: Tranemits wide=area corrections and Intagrity / ;
messages to users In synchronisation with ¥ , / 1
GPS epoch, y o
Acts as additional source of signal
simillar to GPS,

Objective

To provide Satellite Based Augmentation System (SBAS} services overthe Indlan and neighbouring
regions . SBAS provides enhanced navigation'performarnce (Integrity, Accuracy, Continuity and
Availabilty) for critical applications like civil aviation.

Other Applications
Surveying and Mapping, Precision farming, Timing, Transport, Marine, Location based services,
Personal Navigation, Mining, Recreational applications, etc. =
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The Airports Authority of India (AAIl) is looking at an incentive-based scheme to attract
commercial airlines and general aviation companies to adopt India’'s “GPS Aided GEO
Augmented Navigation” (Gagan)-which is equivalent to Europe’s EGNOS and the U.S.
WAAS system, but for the Indian subcontinent. As such, Gagan will be the first satellite
based augmentation system (SBAS) in the world certified for approach with vertical
guidance in the equatorial ionospheric region.

The AAI has also proposed that, in support of Gagan, focused technology parks are to be set up in
Delhi and Bangalore, “similar to those in China for training and infrastructural resources, including
manufacturing of receivers, a data center and incubating facilities,” said S.V. Satish, former
general manager ATM-Gagan. Satish was recently appointed executive director of safety at AA.

To gain the maximum benefit from en route and guided approaches to landing, operators will need
to equip all aircraft with global navigation satellite system (GNSS) avionics. “The success of a
program lies in the utility and will depend on the users taking [part in] the program,” said R.K.
Srivastava, chairman of AAL.

The AAIl board recently gave approval in principal to provide financial incentives to regional
airlines. They will be funded by earmarking 5 percent of India’s Route Navigation Facility Charges.
The incentive will be restricted to upgrades for aircraft equipped with retrofits or forward-fits, and
airlines that have entered into an agreement withAAl for aircraft equipage.

While AAl is in discussions with airlines to implement the proposal, there has been resistance, with
some Indian domestic carriers citing the high cost of associated equipment and the time needed
for retrofits, training and certification. “We are trying to make the time change requirement by
2019,” said Satish.

India’s Director General Civil Aviation (DGCA), M. Sathiyavathy, confirmed last year that
discussions were in the early stages: “I only hope our scheduled [airlines] and general aviation
start using Gagan at an early date.” Airlines are looking for a dual-frequency multi-constellation
“that will take us up to 2020,” Satish explained. This would mean the receiver market would grow,
making the equipment more cost-effective.

Perhaps taking this cue, the general aviation industry has shown interest in adopting Gagan. “The
enormous costs of instrument landing systems and technical feasibility of installation in terrain-
challenged airports is a major concern for AAl,” said Srivastava. “Gagan procedures can be
designed for any flight operation into any airport, assisting aircraft without a ground-based terminal
navigation system [but maintaining the] accuracy of terminal guidance.”

Companies such as Reliance and Jindal are looking at producing Gagan receivers, with an eye to
the time when procedures will have been tested and ground validation completed, said Satish. A
meeting of the GA industry is scheduled in Mumbai at the end of February to encourage operators
to equip their aircraft with Gagan receivers. “Companies like Reliance and Jindal that own airports
and aircraft will get the best benefit of the system,” Satish said.

India has attempted to promote Gagan in neighboring countries where uplink stations will have to
be installed. Satish confesses aggressive marketing is not the AAI's forte and admits it may have
to look at outsourcing this important role. Meanwhile AAl is in talks with the power sector and
Geological Survey of India to adopt Gagan for their use.

AAl has indicated that India would like to start a program called HUGI (Helicopters Use Gagan in
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India), making instrument approaches to heliports possible. However, government-owned Pawan
Hans has yet to respond to the proposal.

The challenge of Gagan, as with any SBAS, is the need to keep upgrading it to avoid
obsolescence. One of the world’s four satellite-based augmentation systems, Gagan is a joint
project of AAl, the Indian Space Research Organization (ISRO) and Raytheon.

Its advanced air navigation technology provides coverage for the entire Indian Flight Information
Region via broadcast signals from two Indian-built satellites (GSAT 8 and GSAT 10). Citing
advantages such as simplified approach procedures and reduced separation standards possible
with SBAS navigation technology, Raytheon’s country director and senior executive for India, Nik
Khanna, told AIN, “It improves the fuel efficiency of airlines operating throughout India.”
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