TECHNOLOGY SPOTLIGHT

SATELLITE
BROADBAND IN
INDIA: EXPANDING

CONNECTIVITY

Satellite broadband is emerging as a critical solution
for bridging India’s persistent digital divide,
particularly in rural and geographically challenging
regions where terrestrial networks remain limited.
By leveraging Low Earth Orbit (LEO), Medium Earth
Orbit (MEQ), and Geostationary Orbit (GEO) satellite
systems, India can significantly expand reliable
high-speed connectivity and support the growth of its
digital economy.

India’s digital economy has expanded rapidly over
the past decade, driven by the proliferation of smartphones,
affordable data services, and national initiatives promoting
digital governance and online services. Despite this
progress, a substantial digital divide persists between urban
and rural regions. While metropolitan areas benefit from
dense fibre networks and high-speed mobile broadband,
many remote, mountainous, and sparsely populated regions
still lack reliable connectivity. Bridging this gap is critical
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INDIA'S EMERGING SATELLITE
BROADBAND ECOSYSTEM

for ensuring inclusive growth, enabling digital education,
telemedicine, e-governance, and financial inclusion across
the country.

Satellite broadband has emerged as an important
complementary technology to terrestrial infrastructure.
Unlike fibre or mobile networks that require extensive ground
deployment, satellite systems can deliver connectivity
across vast geographical areas with minimal physical
infrastructure on the ground. Modern satellite technologies
are also becoming significantly more capable, offering
higher throughput, improved spectrum efficiency, and lower
latency.

Satellite communications operate through three
primary orbital architectures: Low Earth Orbit (LEO), Medium
Earth Orbit (MEO), and Geostationary Orbit (GEO). Each
orbit offers distinct advantages in terms of latency, coverage,
and system capacity. From an Indian policy and
infrastructure perspective, the integration of these satellite
systems can significantly enhance national connectivity
strategies while supporting the government’s broader digital
inclusion goals.

INDIA’S EMERGING SATELLITE BROADBAND
ECOSYSTEM

India is witnessing growing interest in satellite
broadband as both public and private stakeholders seek to
expand connectivity to underserved areas. Historically,
satellite communications in the country were dominated by
government-led programs, particularly those developed by
the Indian Space Research Organisation (ISRO).
Communication satellites under the INSAT and GSAT series
have long supported broadcasting, meteorology, and
telecommunications services.
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However, the satellite broadband ecosystem is
evolving rapidly with the entry of global and domestic
commercial players. Companies such as SpaceX through
its satellite network Starlink, OneWeb (partly backed by
India’s Bharti Enterprises), and partnerships involving
Reliance Jio and SES are exploring satellite broadband
opportunities in the Indian market. These initiatives reflect
a broader global shift toward multi-orbit satellite networks
capable of delivering high-speed internet access at scale.
India’s regulatory framework is also gradually adapting to
accommodate these new developments. Spectrum allocation
reforms, satellite communication policy updates, and
initiatives aimed at encouraging private sector participation
are helping shape a more competitive and innovative satellite
broadband landscape.

Within this evolving ecosystem, the three orbital
architectures—LEO, MEO, and GEO—each contribute
unique capabilities that can collectively support India’s
connectivity objectives.

LOW EARTH ORBIT (LEO) SATELLITES

Low Earth Orbit satellites operate at altitudes
between roughly 500 km and 2,000 km above the Earth’s
surface. Their proximity to Earth allows them to deliver
significantly lower latency compared with traditional
geostationary satellites,
making them suitable for
modern broadband
applications that require fast
response times.

LEO satellite systems
typically operate as large
constellations consisting of
hundreds or thousands of
satellites. These satellites
move rapidly around the
planet and maintain
continuous coverage by
handing off user connections
between satellites and
ground stations. This architecture enables near-global
broadband coverage, including in arcas where terrestrial
infrastructure is limited or absent.

For India, LEO satellite broadband presents a
compelling opportunity to extend connectivity into difficult
terrains. Regions such as the Himalayan states, northeastern
India, desert areas in Rajasthan, and island territories like
Lakshadweep and the Andaman and Nicobar Islands face
logistical and economic challenges in deploying fibre
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infrastructure. LEO systems can deliver high-speed
broadband directly to user terminals in these regions.
Another important application is connectivity for
transportation and mobility sectors. Satellite broadband can
support internet access for aircraft, ships, and remote
transportation networks, improving both passenger services
and operational communication. LEO systems can also
enhance disaster response capabilities by quickly restoring
communications when terrestrial networks are disrupted by
natural disasters such as cyclones, floods, or earthquakes.
As global LEO constellations expand, they are expected to
play an increasingly important role in India’s connectivity
landscape, particularly in addressing last-mile broadband
challenges.

MEDIUM EARTH ORBIT (MEO) SATELLITES

Medium Earth Orbit satellites operate at altitudes
ranging from approximately 5,000 km to 20,000 km.
Positioned between LEO and GEO systems, MEO satellites
provide a balance between latency, coverage area, and
system efficiency.

One of the key advantages of MEO systems is that
they require far fewer satellites than LEO constellations to
achieve wide regional coverage. Each satellite can cover a
large portion of the Earth’s surface, allowing operators to
deliver broadband services efficiently while maintaining
relatively low latency compared with GEO satellites.
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In the Indian context, MEO satellites can be
particularly valuable for enterprise connectivity,
telecommunications backhaul, and government
communication networks. Satellite backhaul is especially
relevant in rural areas where fibre connectivity is limited.
By connecting cellular base stations to core telecom
networks via satellite, operators can expand mobile
broadband coverage without the need for extensive ground
infrastructure.

MEO systems also support high-throughput
communication using advanced technologies such as spot
beams and frequency reuse. These technologies enable
satellite operators to concentrate bandwidth in high-demand
areas, increasing network efficiency and improving service
performance.

From a strategic perspective, MEO satellite networks
can strengthen India’s communication resilience by
providing alternative connectivity routes during
infrastructure disruptions. This capability is increasingly
important as digital services become central to economic
activity and public service delivery.

GEOSTATIONARY ORBIT (GEO) SATELLITES

Geostationary Orbit satellites operate at an altitude
of approximately 35,786 km above the Earth’s equator and
remain fixed relative to a particular location on the Earth’s
surface. This unique characteristic allows a single GEO
satellite to continuously serve the same geographical
region.
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India has long relied on GEO satellites for
communication services. Systems developed by the Indian
space program have supported television broadcasting,
meteorological monitoring, and telecommunications across
the country for decades. These satellites continue to play a
crucial role in India’s communication infrastructure.

One of the primary advantages of GEO satellites is
their extensive coverage area. A single satellite can cover
nearly one-third of the Earth’s surface, making GEO systems
particularly suitable for large national markets. For India,
this wide coverage enables connectivity across rural regions
where terrestrial networks may not yet be fully developed.

Modern high-throughput GEO satellites use
advanced spot-beam technology and frequency reuse to
significantly increase data capacity. These innovations
allow satellite operators to deliver improved broadband
performance compared with earlier generations of
communication satellites.

However, the greater orbital distance of GEO satellites
results in higher signal latency compared with LEO and
MEO systems. While this may affect certain real-time
applications, GEO satellites remain highly effective for many
broadband use cases, including government connectivity
programs, enterprise networks, and broadcast services.

CONCLUSION

Satellite broadband is poised to become an important
pillar of India’s digital connectivity strategy. While terrestrial
fibre and mobile networks will continue to serve as the
backbone of the country’s communications infrastructure,
satellite technologies can extend connectivity to areas
where ground networks are difficult or uneconomical to
deploy.

Each orbital architecture contributes unique
advantages. LEO systems provide low latency and high-
speed connectivity suitable for modern internet
applications. MEO satellites offer an efficient balance
between coverage and performance for regional broadband
and telecom backhaul. GEO satellites provide wide-area
coverage and remain essential for broadcasting and national
connectivity programs.

For India, leveraging a multi-orbit satellite ecosystem
that integrates LEO, MEO, and GEO technologies can
significantly accelerate progress toward universal
broadband access. As regulatory reforms advance and new
satellite networks become operational, satellite broadband
will play an increasingly strategic role in bridging the digital
divide and supporting the country’s digital economy.®
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