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IE The Indian Express | MAINS RELEVANCE: GS Paper 3 GS Paper 2 |

🎤
INTERVIEW ANGLE

"NavIC represents India's attempt at technological sovereignty in navigation, but adoption
challenges and global interoperability gaps persist. What should India's strategy be to make
NavIC globally competitive and commercially viable?"

🗞️  WHY IN NEWS

India’s NavIC (Navigation with Indian Constellation) system, operated by ISRO, faces adoption and ecosystem

challenges despite being a fully operational navigation satellite system — with limited global chipset support,

low civilian usage, and a gap between policy ambition and market penetration raising questions about the path

to genuine navigation self-reliance.

WHAT IS NAVIC?

NavIC (Navigation with Indian Constellation) is India’s own satellite-based navigation system, officially

named the Indian Regional Navigation Satellite System (IRNSS). It is developed and operated by the

Indian Space Research Organisation (ISRO).

NavIC comprises 7 satellites in its original design:

3 geostationary satellites (GEO): Fixed position over Indian Ocean (at ~32.5°E, 83°E, and 131.5°E)

4 geosynchronous orbit satellites (GSO/IGSO): Inclined orbits that trace a figure-8 over India

daily

This arrangement ensures that at least 4 NavIC satellites are always visible from any point in India —

the minimum for accurate positioning (triangulation requires 4 satellites).

Operational since: April 2016 (initial services); formally declared operational by Prime Minister in 2016.
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NAVIC’S COVERAGE AND CAPABILITIES

Parameter Details

Coverage area India + 1,500 km beyond borders (entire South Asian region)

Accuracy Standard Positioning Service (SPS): ~5 metres; Restricted Service (RS): <1 metre

Frequency bands L5 (1176.45 MHz) + S-band (2492.028 MHz) — dual frequency

Primary users SPS for civilians; RS (encrypted) for defence/government

Applications Mobile navigation, fleet tracking, fishermen safety, disaster management, precision agriculture

System Country Coverage Satellites

GPS USA Global 31 operational

GLONASS Russia Global 24

Galileo EU Global 30

BeiDou (BDS) China Global 35+

QZSS Japan Regional (Asia-Pacific) 4

NavIC India Regional 7

THE CHALLENGES

NavIC currently covers only the Indian subcontinent and surrounding region (~1,500 km beyond India’s

borders). For global positioning (shipping, aviation, international trade), it cannot replace GPS.

ISRO has plans for NavIC 2.0 with additional satellites to expand to global coverage — but this requires a

significantly larger constellation (24+ satellites).

For NavIC to be useful, smartphones and other devices must include NavIC-compatible chips. This has been a

major bottleneck:

Comparison with Other GNSS Systems

1. Regional vs Global Coverage

2. Chipset and Device Ecosystem
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Qualcomm — Snapdragon 8 Gen 1 and later generations support NavIC L5 band

Apple — iPhone 15 (2023) and later support L5-band NavIC; iPhone 14 and earlier do not

MediaTek — some chipsets support NavIC

Older devices: vast majority of smartphones in India (pre-2022) do not support NavIC

The Indian government mandated NavIC support in mobile devices sold in India (2023 notification,

with phase-in timeline), but full ecosystem rollout will take years.

Several IRNSS/NavIC satellites (particularly IRNSS-1A) experienced atomic clock failures, temporarily

reducing the constellation’s reliability. Replacement satellites (IRNSS-1I) were launched to compensate.

For civil aviation, navigation systems must meet ICAO (International Civil Aviation Organisation)

Safety of Life standards — extremely stringent accuracy and integrity requirements. NavIC is not yet certified

for aviation approach procedures.

India has a separate system for this: GAGAN (GPS Aided GEO Augmented Navigation) — a satellite-

based augmentation system (SBAS) jointly developed by ISRO and Airports Authority of India (AAI), certified

for civil aviation over India in 2015. GAGAN augments GPS signals, not NavIC.

STRATEGIC IMPORTANCE

The USA can theoretically degrade or deny GPS signals in specific regions during military conflict — as

demonstrated during the Kargil War (1999), when the USA reportedly denied India access to precise GPS data.

This incident was a major motivation for India to develop NavIC.

Navigation data is essential for:

Precision guided munitions in defence

Drone operations (civilian and military)

Critical infrastructure: power grid timing, financial transaction synchronisation,

telecommunications

Maritime and fishing vessel tracking

PM-MATSYA SAMPADA Yojana: NavIC-based transponders for fishing vessels; helps track and

rescue fishermen at sea

3. IRNSS Satellite Failures

4. No Augmentation System for Aviation

Why Navigation Sovereignty Matters

Applications Being Developed
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Disaster management: Coordinate rescue in areas with no cellular connectivity

Road transport: Vehicle tracking under AIS-140 regulation (now mandated to support NavIC)

Agriculture: Precision farming with sub-metre accuracy

UPSC RELEVANCE

Prelims: NavIC/IRNSS, ISRO, 7 satellites (3 GEO + 4 IGSO), coverage area (India + 1500 km), GAGAN (for

aviation), Kargil 1999 GPS denial, ICAO.

Mains GS-3: “NavIC represents India’s ambition for technological sovereignty in navigation. Examine the

current status, challenges, and strategic importance of NavIC.”
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📌  FACTS CORNER — KNOWLEDGEPEDIA

NAVIC / IRNSS:

SATELLITE TYPES:

GLOBAL GNSS COMPARISON:

RELATED SYSTEMS:

STRATEGIC HISTORY:

POLICY:

OTHER RELEVANT FACTS:

Sources: Indian Express, ISRO, Ministry of Electronics and Information Technology

Full name: Navigation with Indian Constellation (brand) / Indian Regional Navigation Satellite System (IRNSS)

Operated by: ISRO

Satellites: 7 total (3 GEO + 4 IGSO); NavIC 2.0 will expand constellation

Coverage: India + 1,500 km surrounding region

Accuracy (civilian): ~5 metres; (restricted/military): <1 metre

Frequency: L5 band (1176.45 MHz) + S-band dual frequency

Operational since: 2016

GEO (Geostationary): fixed position; always above the same point on Earth; altitude ~36,000 km

IGSO (Inclined Geosynchronous): same altitude as GEO but inclined orbit → traces figure-8 over India

MEO (Medium Earth Orbit): used by GPS, GLONASS, Galileo (~20,000 km); not used by NavIC

GPS (USA): 31 satellites; global; 1978–present; L1/L2/L5 bands

GLONASS (Russia): 24 satellites; global

Galileo (EU): 30 satellites; global; civilian-focused

BeiDou (China): 35+ satellites; global; completed 2020

QZSS (Japan): 4 satellites; regional (Asia-Oceania)

GAGAN: GPS Aided GEO Augmented Navigation; ISRO + AAI; ICAO-certified for India aviation

IRNSS-1A: first NavIC satellite; launched July 2013; atomic clock failure (2016-17)

IRNSS-1I: replacement satellite; launched April 2018

Kargil War (1999): USA denied India precise GPS data → triggered NavIC programme

Selective Availability: USA’s deliberate GPS accuracy degradation for non-US users; turned off in 2000 under
President Clinton

AIS-140: Automotive Industry Standard for vehicle tracking; mandates NavIC support in new vehicle tracking
units

NavIC device mandate: India mandated NavIC support in mobile devices sold in India (2023 notification)

PM-MATSYA SAMPADA: fisheries welfare scheme; includes NavIC transponders for fishing boats

India’s Space Policy 2023: encourages private sector in space; governs ISRO’s role

IN-SPACe: Indian National Space Promotion and Authorisation Centre; regulates commercial space

NewSpace India Limited (NSIL): commercial arm of ISRO for launch and satellite services
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