
Summary 

1. Introduction 
Satellite communication is a method of transmitting signals from one point on Earth 

to another via artificial satellites orbiting the Earth. It plays a crucial role in global 

communication, television broadcasting, internet connectivity, and military 

operations. 

2. Basic Components 
Satellite communication systems generally consist of three main segments: 

 Space Segment: The satellite itself, which may include transponders, 

antennas, power systems, and propulsion.  

 Ground Segment: Earth-based stations, including antennas, transmitters, 

receivers, and control centers.  

 User Segment: The end-users of the communication service, such as mobile 

devices, VSAT terminals, or broadcasting systems.  

3. Types of Satellites 

 LEO (Low Earth Orbit): 500–2000 km altitude; low latency, used for mobile 

communications and earth observation.  

 MEO (Medium Earth Orbit): 2000–35,786 km; used for navigation systems 

like GPS.  

 GEO (Geostationary Orbit): 35,786 km; satellite appears stationary relative 

to Earth, ideal for TV broadcasting and long-distance communication.  

 HEO (Highly Elliptical Orbit): Elliptical orbit; useful for high-latitude 

coverage.  

4. Satellite Communication Link 
The communication link involves: 

 Uplink: Transmission from Earth station to satellite.  

 Downlink: Transmission from satellite to Earth station.  

 Transponder: Receives, amplifies, and retransmits the signal.  

5. Frequency Bands 
Common frequency bands used include: 

 C-band: 4–8 GHz, less affected by rain, widely used for TV and data.  

 Ku-band: 12–18 GHz, suitable for direct broadcast services.  

 Ka-band: 26–40 GHz, high bandwidth, but more affected by weather.  

6. Modulation and Multiple Access Techniques 

 Modulation: Techniques like PSK, QAM, and FSK are used to encode 

information.  

 Multiple Access: TDMA, FDMA, and CDMA allow multiple users to share 

satellite bandwidth efficiently.  



7. Applications 

 Television and radio broadcasting.  

 Internet and broadband services.  

 Global positioning and navigation.  

 Disaster management and remote sensing.  

 Military and defense communications.  

8. Challenges in Satellite Communication 

 Signal attenuation due to rain, atmosphere, and obstacles.  

 Delay (latency) in long-distance communication.  

 Limited frequency spectrum and orbital slots.  

 High cost of satellite launch and maintenance.  

9. Future Trends 

 Low-cost LEO satellite constellations for global internet (e.g., Starlink).  

 High-throughput satellites (HTS) for increased capacity.  

 Advanced modulation and coding techniques for better efficiency.  

 Integration with 5G and IoT networks.  
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