
 

 

                  SATELLITE INTERNET: SCIENCE & TECHNOLOGY 
Satellite internet, using mega-constellations in Low Earth Orbit like Starlink, aims to provide high-

speed, low-latency connectivity to remote and underserved areas where traditional ground-based 
infrastructure is unfeasible. While offering global coverage and disaster resilience, it faces challenges of 
high cost, space debris, and regulatory hurdles. 

The Need for Satellite Internet in India  
Limitations of Ground-Based Networks -  Conventional internet infrastructure, which relies on     
fiber optic cables and cellular towers, is highly efficient in densely populated urban areas. However, ex-
tending this infrastructure to remote, rural, or geographically challenging regions is often economically 
unviable and logistically difficult. These networks are also vulnerable to damage from natural disasters 
like floods and earthquakes, which can lead to widespread communication blackouts. 
The Satellite Solution - Satellite internet bypasses the need for extensive ground infrastructure. It 
transmits data directly from satellites orbiting the Earth to a user's receiver dish. This makes it an ideal 
solution for providing reliable internet access to remote villages, offshore operations, maritime vessels, 
and disaster-stricken areas where terrestrial networks are unavailable or have been compromised. 

Features of Modern Satellite Internet (e.g., Starlink) 
Mega-Constellations in Low Earth Orbit (LEO) - Systems like SpaceX's Starlink utilize a "mega-
constellation" of hundreds or thousands of small satellites placed in Low Earth Orbit (LEO). This proximity 
to Earth dramatically reduces latency (the delay in data transmission), enabling high-speed internet 
suitable for video calls, online gaming, and other real-time applications. 
"Internet in the Sky" -  This technology effectively creates an "internet in the sky," allowing seamless 
communication without any dependency on fixed ground infrastructure like towers or cables, offering 
true mobility and accessibility. 
Dual-Use Nature - Satellite internet has a powerful dual-use capability. 
Civilian Use - It can connect remote schools and hospitals (telemedicine), enable precision agriculture, 
and bring connectivity to underserved households. 
Military & Emergency Use -  It is invaluable for coordinating military operations in remote terrains and 
for establishing communication links for first responders during disaster relief efforts. 

Understanding Satellite Orbits 
1. Low Earth Orbit (LEO) 
Altitude - 200 – 2,000 km 
Characteristics - Offers the lowest latency and supports high-speed data transfer. However, each satel-
lite covers a smaller area, necessitating a large constellation for continuous coverage. This is the orbit 
used by Starlink. 
2. Medium Earth Orbit (MEO) 
Altitude -  2,000 – 35,786 km 
Characteristics - Provides a balance between the low latency of LEO and the wide coverage of GEO. 
3. Geostationary Orbit (GEO) 
Altitude - Exactly 35,786 km 
Characteristics - Satellites in this orbit move at the same speed as the Earth's rotation, appearing sta-
tionary from the ground. They provide vast coverage from a single satellite but suffer from high latency, 
making them less ideal for interactive use. 

Advantages and Challenges 
Advantages 

1. Global Coverage - Can provide internet access to virtually any location on the planet. 



 

 

2. Disaster Resilience - Remains operational even when ground infrastructure is destroyed. 
3. Rapid Deployment - Can be set up quickly in emergency situations. 
4. Scalability - Coverage and capacity can be increased by launching more satellites. 

Challenges 
1. High Cost - The equipment for households is expensive (estimated ₹40,000 for Starlink in India), 

and the monthly subscription is high (around ₹5,500/month). 
2. Space Debris - The increasing number of satellites in mega-constellations raises serious con-

cerns about space debris and the risk of collisions. 
3. Regulatory Hurdles - Companies need to navigate complex spectrum allocation rules and get 

regulatory approval from national governments. 
4. Coverage Footprint - Each LEO satellite covers a relatively small area, requiring a large number 

of satellites to ensure uninterrupted service. 

 
Key Differences - Satellite vs. Traditional Internet 
Aspect Satellite Internet Traditional Internet (Fiber/DSL/Cellular) 

Infrastructure 
Uses satellites in orbit and a ground-
based user dish. 

Relies on a physical network of fiber-optic 
cables, coaxial cables, and cellular towers. 

Coverage 
Virtually anywhere on Earth, making it 
ideal for remote, rural, and maritime 
locations. 

Limited by physical reach of cables and 
towers; primarily concentrated in urban and 
suburban areas. 

Latency 
(Delay) 

Historically high, but significantly reduced 
with modern LEO systems like Starlink. 

Generally very low, especially with fiber-optic 
connections, providing near-instantaneous 
response. 

Reliability 

Can be affected by severe weather 
conditions like heavy rain or snow ("rain 
fade") and requires a clear line of sight to 
the sky. 

Highly stable under normal conditions but 
vulnerable to physical damage from digging, 
accidents, or disasters. 

Cost 
Typically involves higher initial equipment 
costs and more expensive monthly plans. 

Often more affordable, with a wider range of 
plans available where infrastructure is 
already established. 

Best Use Case 
For users in areas where traditional 
internet is unavailable, unreliable, or non-
existent. 

For users in populated areas who require the 
highest speeds and lowest latency for heavy 
usage. 
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