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Unit – I: Communication satellite 

 

Important Points / Definitions:  

 Satellite Communication systems have become an essential part of the word‟s 

telecommunications  

 GEO satellites carry the majority of services because the use of high gain fixed antennas at 

earth stations maximize the capacity of the satellite. 

 Leo & MEO satellites are used for mobile communications and navigation systems. 

 LEO earth imaging satellites have the potential to provide strong revenue streams. 

 Newton‟s laws of motion explains the forces on a satellite in orbit. 

 To achieve stable orbit, a satellite must have the correct velocity, be travel in the right 

direction and be at the right height for its velocity. 

 As the orbital height increases ,the gravitational acceleration decreases, the orbital velocity 

decreases and the period of the satellite increases. 

 An artificial body that is projected from earth to orbit either earth or another body of solar 

system. 

 Inclination is the angle between the orbital plane and the earth‟s equatorial plane.  

 Mean anomaly gives an average value of the angular position of the satellite with reference 

to the perigee. 

 True anomaly is the angle from perigee to the satellite position, measured at the earth 

center. 

 Azimuth angle is defined as the angle produced  by intersection of local horizontal plane 

and the plane passing through the earth‟s station, the satellite and the centre of the earth. 

 Domestic satellite are used for voice, data and video transmissions within the country. 

These are launched by GSLV. 

 INTELSAT : International telecommunication satellite is constellation of 17 satellites from 

US and European union. It services as basis for GPS coordinates  all over the world. 

 Polar orbiting satellites orbit the earth in such a way as to cover the north and south polar 

regions. 

 The advantage of geostationary orbit is there is no necessity for tracking antennas to find 

the satellites poisons. They are able to monitor the particular place continuously without the 

necessity in change of coordinates. 

 The azimuth angle and elevation angles of the ground station antenna are termed as 

lookangles. 



 The satellite present in the geostationary orbit are called geostationary satellites. 

 The Geostationary orbit is one in which the satellite appears stationary relative to the earth. 

 The sun transit is nothing but the sun comes within the beam width of the earth station 

antenna. 

 

Questions  

1. Distinguish direct and retrograde orbits? 

2. Explain how a satellite is located with respect to earth? 

3. Discuss the advantages and disadvantages of satellite communications? 

4. Explain What is meant by apogee and perigee heights? 

5. Define Kepler‟s law and universal time? 

6. List out the frequency bands used for satellite services? 

7. List any three applications with respect to satellite communications? 

8. Explain the frequency allocation for satellite with respect to International 

Telecommunication Union (ITU)? 

9. Show the importance of 6/4 GHz system? 

10. Write about Fixed satellite service (FSS)? 

11. Classify two segments of basic satellite communication? 

12. Explain a brief account of 

i. Theory and application of geocentric equatorial coordinate systems. 

ii. Orbital elements and orbital plane 

12. Discuss the elements of satellite communication systems? Explain each with a suitable 

block diagram? 

13. Explain the basic differences between an active and passive satellite. Whether a passive 

satellite can be used for communication? If yes explain in brief? 

14. Explain the historical background on satellite communication? 

15. Illustrate the advantages of digital satellite communication over its analog satellite 

communication? 

16. Describe different frequency bands which are allocated for satellite communication and 

explain the uses of these frequencies? 

17. Illustrate the effect of eclipse on orbital motion of satellite in brief? 

18. Describe in brief about Azimuth and Elevation angles in satellite communication? 

19. Explain the coverage angle and slant range of satellite communication? 

20. Discuss the orbital aspects, which are of importance in synchronous satellite 

communications. Explain these aspects in brief? 

 

Fill in the blanks / choose the Best:  

1. Which of the following is the first active satellite?  

a. Echo I  

b. Telstar I  

c. Early Bird  

d. Sputnik I  

2 Which of the following is the first commercial satellite?  

a. Early Bird  

b. Telstar  
c. Explorer  

d. Courier  

3 What is the first passive satellite transponder?  

a. Sun  

b. Early Bird  



c. Score  

d. Moon  

4 The first satellite to receive and transmit simultaneously 

a. Intelsat I  

b. Agila I  

c. Syncorn I  

d. Telstar I  

5 A helical antenna is used for satellite tracking because of  

a. circular polarization  
b. maneuverability  

c. beam width  

d. gain  

6 Repeaters inside communications satellites are known as  

a. Transceivers  

b. Transponders  
c. Transducers  

d. TWT  

7 Considered as the unsolved problem in satellite system  

a. Coverage 

b. Cost  

c. Access  

d. Privacy 

8 ___________ is a satellite that rotates around the earth in a low-altitude elliptical or circular 

pattern.  

a. Geosynchronous satellite  

b. Non-synchronous satellite  

c. Prograde satellite  

d. Retrograde satellite  

9 Is the geographical representation of a satellite antenna radiation pattern?  

a. Footprint  

b. Spot  

c. Earth  

d. Region  

10 The smallest beam of a satellite antenna radiation pattern  

a. Zone beam  

b. Hemispheric beam  

c. Spot beam  
d. Global beam  

11 A satellite beam that covers almost 42.4% of the earth‟s surface.  

a. Zone beam  

b. Hemispheric beam  

c. Spot beam Dept . of ECE  

d. Global beam  

12 What is the frequency range of C-band?  

a. 8.5 to 12.5 GHz  

b. 3.4 to 6.425 GHz  

c. 12.95 to 14.95 GHz  
d. 27.5 to 31 GHz  

13 A satellite signal transmitted from a satellite transponder to earth‟s station.  

a. Uplink  



b. Downlink  
c. Terrestrial  

d. Earthbound  

14 Collects very weak signals from a broadcast satellite  

a. Helical antenna  

b. Satellite dish  

c. LNA  

d. TWT  

15 What is a device that detects both vertically and horizontally polarized signals 

simultaneously?  

a. Ortho mode transducer  

b. Crystal detector  

c. Optoisolator  

d. Isomode detector  

16 _________ detects the satellite signal relayed from the feed and converts it to an electric 

current, amplifies and lower its frequency.  

a. Horn antenna  

b. LNA  

c. Satellite receiver  

d. Satellite dish  

17 Is a loss of power of a satellite downlink signal due to earth‟s atmosphere.  

a. Atmospheric loss  

b. Path loss  
c. Radiation loss  

d. RFI  

18 What height must a satellite be placed above the surface of the earth in order for its 

rotation to be equal to earth‟s rotation?  

a. 26,426.4 miles  

b. 27,426.4 miles  

c. 23,426.4 miles  

d. 22,426.4 miles  

19 Point on the satellite obits closest to the earth.  

a. Apogee  

b. Perigee  

c. Prograde  

d. Zenith  

20 The earth area covered by a satellite radio beam.  

a. Beam width  

b. Bandwidth  

c. Footprint  

d. Zone  

 

 

 

Unit – II: Satellite Sub Systems & Satellite Link 

 

Important Points / Definitions:  

 The two segments of the basic satellite communication are earth or ground segment  and 

space segment. 

 Attitude control system is the system that achieves and maintains the required attitudes . 



 The main function of the attitude control system include maintaining accurate satellite 

position throughout the life span of the system. 

 The angle of tilt is often referred to as the declination which must not be confused with the 

magnetic declination used in correcting compass readings. 

 Payload is refers to the equipment used to provide to the service for which the satellite has 

been launched. 

 In a communication satellite, the equipment which provides the connecting link between 

the satellite transmitter and receiver antenna is referred to as transponder. 

 The process of maintenance of satellite attitude against different factors that can cause drift 

with time is called as station keeping. 

 Moment of a space craft about an axis which is perpendicular to its longitudinal axis. It is 

the degree of elevation or depression. 

 Zero „g‟ is a state when the gravitational attraction is opposed by equal and opposite inertial 

forces and the body experience no mechanical stress. 

 The carrier with opposite senses of polarization may overlap in frequency, this technique is 

known as frequency re use. 

 During the spin stabilization, fly wheels may be used rather than spinning the satellite. 

These fly wheels are termed as momentum wheels. 

 Overlap occur between the channels, but these are alternatively polarized left hand circular 

and right hand circular to reduce inference to acceptable levels. This is referred to as 

polarization interleaving. 

 The S/N ration introduce in the preceding section is used to refer to the ratio of signal 

power to noise power at the receiver output. 

 The method is used to improve the post detection signal to noise ratio is refere to as noise 

weighting. 

 Inter modulation distortion in high power amplifier can result in signal product which 

appears as noise and it is referred to as inter modulation noise. 

 Antenna losses :It is added to noise  received as radiation and the total antenna noise 

temperature is the sum of equivalent noise temperature of all  these sources. 

 Noise factor: An alternative  way of representing amplifier noise is by means of its noise 

factor. In defining the noise factor of an amplifiers, usually taken as 290k. 

 The TWTA is widely used in transponder to provide the final output power required to the 

trans tube and its power supplies. 

 

Questions  

1. Quote what do you mean by space qualification? 

2. Explain different method for stabilizing a satellite? 

3. Define the terms roll, pitch and yaw? 

4. Explain the meaning of term frequency reuse and payload of the satellite? 

5. Describe the spin stabilized satellites? 

6. Write short notes on satellite‟s solar power system? 

7. Calculate the dimension of each side of a square aperture horn antenna having power gain 

60? 

8. Discuss in detail the factors that affect the link design of a satellite? 

9. State what is the system noise temperature? 

10. Discuss the affect of C/N and G/T ratios? 

11. Explain what is meant by noise factor for what source temperature is noise factor 

defined? 



12. Explain the different types of noise to be considered in the design of satellite 

communication system? Explain the calculation of combined uplink and downlink C/N ratio? 

13. Discuss with a neat diagram the Anik-E C band transponder. Explain the attitude control 

of a satellite with necessary diagrams. 

14. State how does the system noise temperature affect the performance? Derive the 

expression for overall system noise temperature at the receiving earth station? 

15. Estimate link power budget equation and explain about the downlink and uplink rain fade 

margin. 

16. Formulate general link equation. Find out an expression for C/N and G/T ratios. Explain 

the importance of these ratios on satellite link design? 

17. Explain how the uplink design is different from downlink design? Why design of 

downlink is more critical than of uplink? In what conditions a complete satellite link became 

downlink limited? 

18. Explain the functions and characteristics of satellites and various sub-system of satellites? 

19. Discuss the attitude and orbit control subsystems? Explain how they perform their 

functions? 

20. Explain telemetry, tracking and command (TT&C) subsystem of a satellite With the help 

of block diagram? 

21. Discuss reliability and redundancy? Explain how reliability increases through 

redundancy? 

22. Explain satellite stabilization? Explain the importance of stabilization. Make a 

comparative study between spin stabilization and three axes body stabilization? 

 

Fill in the blanks / choose the Best:  

1 The location of Asia Sat I.  

a. 105.5˚ East  

b. 151.5˚ East  

c. 115.5˚ East  

d. 170.5˚ East  

2. AsiaSat I covers how many countries in Asia?  

a. 38  
b. 10  

c. 28  

d. 15  

3. The owner of Asia Sat 2 is  

a. Asia Satellite Telecommunications Company (ASTC)  

b. Japan Satellite System (JSAT)  

c. China Great Wall Industry Corporation  

d. Singapore Satellite Commission  

4. What is the approximate path loss from satellite-to-earth station?  

a. 100 dB  

b. 150 dB  

c. 175 dB  

d. 200 dB  

5. INTELSAT stands for  

a. Intel Satellite  

b. International Telephone Satellite  

c. International Telecommunications Satellite  

d. International Satellite  

6. The frequency of Ku band for satellite communications.  



a. 6/4 GHz  

b. 14/11 GHz  

c. 12/14 GHz  

d. 4/8 GHz  

7. A satellite cross-link means  

a. Earth-to-satellite link  

b. Satellite-to-earth link  

c. Satellite-to-satellite link  

d. None of these  

8. Earth station uses what type of antenna  

a. Despun antenna  

b. Helical antenna  

c. Toroidal antenna  

d. Cassegrain antenna  

9. What is the delay time for satellite transmission from earth transmitter to earth receiver?  

a. 0.5 s  

b. 1.0 s  

c. 5 ms  

d. 0.25 ms  

10. The bandwidth of C-band satellite frequency band in U.S.  

a. 500 GHz  

b. 1000  

c. 1000 MHz  

d. 500 MHz  

11. The most common device used as an LNA is  

a. Zener diode  

b. tunnel diode  
c. IMPATT  

d. Shockley diode  

12. The radiation patterns of earth coverage antennas have a beam width of approximately  

a. 21˚  

b. 5˚  

c. 17˚  

d. 35˚  

13. A mobile satellite array has usually how many elements?  

a. 6  

b. 88  

c. 12  

d. 14  

14. In a typical mobile satellite array antenna if three elements are activated, how many 

elements are deactivated?  

a. 3  

b. 11  
c. 5  

d. 9  

15. What circuit is responsible in activating and deactivating adjacent antenna elements in a 

mobile satellite array?  

a. Radial divider  

b. Divider/combiner  

c. Radial combiner  



d. Radial multiplexer  

16. Most mobile satellite array uses ___________ in transforming 50 to 150 Ω impedance.  

a. stub  

b. Balun  

c. quarter-wavelength transformer  
d. micro strip tapers.  

17. The switching from one element to the other element in a typical mobile satellite array.  

a. Series  

b. Radial  

c. Matrix  

d. Shunt  

18. A method of multiple accessing where a given RF channel bandwidth is divided inot 

smaller frequency band.  

a. CDMA  

b. ANIK-D  

c. TDMA  

d. FDMA  

19. What is the delay time for satellite transmissions from earth transmitter to earth receiver?  

a. 0.5 s  
b. 1s  

c. 5 ms  

d. 0.25 s  

20. As the height of a satellite orbit gets lower, the speed of the satellite _________.  

a. increases  

b. decreases  

c. remains the same  

d. None of the above  

 

 
Unit – III: Propagation effects & Multiple Access 

 

Important Points / Definitions:  

 A transponder channel  abroad a satellite may be fully loaded by a single transmission from 

an earth station. This is referred to as a single access mode of operation. 

 In CDMA method , each signal is associated with a particular code i.e used to spread the 

signal in frequency and time. 

 The types of CDMA are spread spectrum multiple access and Pulse address multiple 

access. 

 SCPC systems are widely used on lightly loaded routes, this type of service being referred 

as a thin route service. 

 The main advantage of TDMA is the transponder TWT can be operated at maximum power 

output. 

 Preamble is a certain time slots at the beginning of each burst are used to carry timing and 

synchronizing information. These time slots collectively are referred to as preamble. 

 Guard time is necessary to prevent the bursts from overlapping.The guard time will vary 

from burst to burst depending on the accuracy with which the various bursts can be 

positioned within each frame. 



 Decode quenching: In certain phase detection systems, the phase detector must be allowed 

for some time to recover from one burst before the next burst is received by it.This is 

known as decoding quenching. 

 A transponder to be loaded by a number of carriers.These may originate from a number of 

earth station may transit one or more of the carriers. This mode of operation known as 

multiple access technique. 

 The satellite as a whole to be accessed by earth stations widely separated geographically 

but transmitting on the same frequency that is known as frequency reuse. This method of 

access known as space division multiple access. 

 Compared with TDMA, FDMA has less flexibility in reassigning channels. 

 If the traffic in the downlink is much heavier than that in the uplink, Then FDMA is 

rrelatively inefficient. 

 The carrier to noise ration is defined as the ration of the received modulated carrier signal 

power C to the received noise power N after the receiver filters. 

 C/N ratios are often specified in decibels(dB) 

 In wireless telecommunications, multipath is the propagation phenomenon that results in 

radio signals reaching the receiving antenna by two or more path. 

 Causes of multipath include atmospheric ducting, ionospheric reflection and refraction and 

reflection from water bodies and terrestrial objects such as mountains and buildings. 

 In digital radio communications such as GSM multipath can cause errors and affect the 

quality of communications. the errors are due to Inter symbol interference(ISI). 

 In GPS receiver, multipath effect can cause a stationary receivers output to indicate as if it 

were randomly jumping about or creeping. When the unit is moving the jumping or 

creeping is hidden, but it still degrades the displayed accuracy. 

Questions  

1. Explain Boltzmann‟s concept for performance of earth space links? 

2. Discuss the effects of propagation in atmosphere? 

3. Define what is cloud attenuation? 

4. Explain the concept of rain induced cross polarization interference? 

5. List the disturbances created by Ionosphere and its irregularities? 

6. Name and define the modes of multiple access? 

7. Explain what is guard time? Mention its role in TDMA efficiency? 

8. Define burst? Explain the method of control burst plan? 

9. Distinguish the drawback of SDMA/FDMA technique? 

10. Explain the function of various controls in DAMA system? 

11. Define polling technique? What is binary tree search technique? 

12. Classify the difference between the pre-assignment and demand assignment multiple 

access systems. Also make a comparative study of advantages and disadvantages between 

them? 

13. Explain the DA-TDMA brust structure. Make a comparative study between DA-TDMA 

and DA FDMA system? 

14. Develop various techniques for improving throughputs of ALOHA system/Discuss about 

reservation ALOHA system? 

15. Explain pre assigned and demand assigned TDMA systems and Discuss the operation of 

SPADE communication system? 



16. Explain the principle behind spectrum spreading and dispreading and how this issued to 

minimize interference in a CDMA system. Also determine the throughput efficiency of the 

system? 

17. With the help of structure define the TDMA super frame and explain how if differs from 

a simple TDMA frame? 

18. Define the C/N ratio relationship of FDM-FM-FDMA demodulator circuit and list all the 

parameters incorporated into the relationship? 

19. Compare similarities and differences in the fundamental concepts of direct sequence 

spread spectrum system verses a frequency hopping spread spectrum system? 

20. Explain the concept of Ionosphere Scintillation along with the pattern occurrence of 

Ionospheric Scintillation and low angle fading? 

21. Explain trans ionospheric propagation predictions and corrections? Give the relationship 

between water vapour pressure and density? 

22. Describe attenuation? Explain the several statistical models of attenuation due to rain? 

 

Fill in the blanks / choose the Best:  

1. It is a celestial body that orbits around a planet.  

a. Primary body  

b. Satellite  
c. Heavenly bodies  

d. Quasars  

2. It is a position and timing service that is available to all GPS users on a continuous, 

worldwide basis with no direct charge.  

a. PPI  

b. PPS  

c. SPS  

d. SSP  

3. The geometric shape of a non-circular orbit of a satellite is ____.  

a. Ellipse  
b. Parabolic  

c. Hyperbolic  

d. Parabolic  

4. The circuit that provides channelization in a transponder is the  

a. Mixer  

b. Local oscillator  

c. Band pass filter  

d. HPA  

5. The three axes referred to the three-axis attitude stabilization are; except  

a. Pitch  

b. Yaw  

c. Roll  

d. Speed  

6. A ground station is operating to a geostationary satellite at a 5 degrees angle of elevation. 

Calculate the round-trip time between ground station to satellites in a geostationary orbit.  

a. 456.45 ms  

b. 275.58 ms  

c. 137.79 ms  

d. 126.89 ms  

7. The escape velocity of the earth is approximately  

a. 30,000 km/hr  



b. 25,000 mi/hr  
c. 35,000 m/s  

d. 25,000 km/hr  

8. A satellite radio repeater is called ____.  

a. Repeater  

b. Transponder  

c. Satellite  

d. Mixer  

9. Calculate the angle of declination for an antenna using a polar mount at a latitude of 45 

degrees.  

a. 3.2 degrees  

b. 1.3 degrees  

c. 4.2 degrees  

d. 6.81 degrees  

10. The time transfer accuracy used with reference to the Universal Transmitter Mercator 

Grid is ____.  

a. UTC  
b. UTMG  

c. GMT  

d. UTM  

11. It is caused by the inertia of the satellite balanced by the earth‟s gravitational pull.  

a. Centrifugal force  

b. Centripetal force  
c. Speed  

d. Earth‟s rotation  

12. In satellites, it includes control mechanism that supports the payload operation.  

a. Bus  
b. Payload  

c. Ground segment  

d. Space segment  

13. A satellite transmitter operates at a 4 GHz with a transmitter power of 7W and an antenna 

gain of 40 dBi. The receiver has antenna gain of 30 dBi, and the path length is 40,000 km. 

calculate the signal strength at the receiver.  

a. -88 dBm  

b. -98 dBm  

c. -77 dBm  

d. -79.8 dBm  

14. The satellite subsystem that monitors and controls the satellite is the  

a. Propulsion system  

b. Power subsystem  

c. Communications subsystem  

d. Telemetry, tracking, and command subsystems  

15. Standard positioning service has time transfer accuracy to Universal Transfer Mercator 

Grid within ____.  

a. 140 nanoseconds  

b. 340 nanoseconds  

c. 230 nanoseconds  

d. 530 nanoseconds  

16. A satellite remains in orbit because the centrifugal force caused by its rotation around the 

Earth is counterbalanced by Earth‟s ____.  



a. Centripetal force  

b. Inertia  

c. Gravitational pull  
d. Speed  

17. A TVRO installation for use with C-band satellite (download frequency at 4 GHz), has a 

diameter of about 3.5 meters and an efficiency of 60%. Calculate the gain.  

a. 41 dB  
b. 19 dB  

c. 29 dB  

d. 9 dB  

18. Which of the following is not a typical output from the GPS receiver?  

a. Latitude  

b. Speed  
c. Altitude  

d. Longitude  

19. The law that states that a satellite will orbit a primary body following an elliptical path.  

a. 1st law of Kepler  
b. 2nd law of Kepler  

c. 3rd law of Kepler  

d. 4th law of Kepler  

20. Telephone communication takes place between two earth stations via a satellite that is 

40,000 km from each station. Suppose Bill, at station 1, asks a question and Sharon, at station 

2, and answers immediately, as soon as she hears the question. How much time elapses 

between the end of Bill‟s question and the beginning of Sharon‟s reply, as heard by Bill?  

a. 0.26 sec  

b. 3.2 sec  

c. 0.52 sec  
d. 1.6 sec  

 

 

Unit – IV: Earth station technology & Satellite navigation and Global positioning 

systems 

 

Important Points / Definitions:  

 In general case earth stations are used to transmit and receive data from the satellite. 

 Transmitter: There may be one or many transmit chains Depending on the number of 

separate carrier frequencies Satellites with which the station must operate simultaneously .  

 Receiver: There may be one or many receiver chains Depending on the number of separate 

frequencies Satellites to be received and Various operating considerations. 

 Antenna: One antenna serves for both transmission and reception, but not necessarily. 

 Within the Antenna Subsystem  A reflector and feed, Separate feed systems , A Duplex and 

Multiplex arrangement . 

 Terrestrial Interface: Interconnection with any terrestrial system involved and Small 

recei5.ve-only or transmit-only stations, the user may be at the earth station itself . 

 Test Equipment: Necessary for routine checking of the earth station and terrestrial interface 

for the measurement of special characteristics such as G/T. 

 Very simple single transmitters of just a few watts and Multichannel transmitters using 

10kW amplifiers. 



 When multiple transmitter chains are required Common wideband travelling wave tube 

amplifiers can be used and Each channel can use a separate high-power amplifier, typically 

a klystron . 

 Transmitter carrier to inter modulation ratio must be considered in calculating the overall 

(C/N)T This problem is usually dealt with by the use of back-off . 

 To receive a signal from a satellite, several distinct operations must be performed 

 The signal must be amplified then reduced to a frequency low enough, convenient for 

further amplification and demodulation then demodulated and delivered to baseband 

processing equipment needed.  

 Non-geostationary orbits require more tracking than geostationary. 

 Mobile services to vehicles using Ku band, with narrow beams need tracking because  of 

the vehicular motion . 

 18. GPS system originally called NAVSTAR (Navigation System with Timing and 

Ranging)  In 1973, the US Air Force proposed NAVSTAR for navigation using 

satellites,Developed as a military navigation system  for guiding missiles, ships, and aircraft 

to their targets. 

 19. The C/A (Coarse Acquisition) code available to the public in mid 1980s and the secure 

high accuracy P code allows authorized users –mainly Military to achieve positioning 

accuracy of 3m. 

 20. GPS Segments:  

 Space Segment: the constellation of satellites 

 Control Segment: control the satellites 

 User Segment: users with receivers 

 21. The satellites are clustered in groups of four called Constellations With each 

constellation separated by 60
o
 in longitude. 

 22. The orbits of 24 GPS satellites ensure that at anytime, anywhere in the world, a GPS 

receiver can pick up signals from at least 4 satellites. 

 23. The monitor stations make continuous measurements of range to all visible satellites 

every 1.5 seconds and used to provide updates for the navigation messages. 

 24. The position of GPS receiver is found by Trilateration, which is One of the simplest and 

most accurate methods of locating an unknown position. 

 25.  satellite carries  several high accuracy atomic clocks and Radiates a sequence of bits. 

 26. A GPS receiver Contains a clock, Synchronized in turn to the clock on each satellite 

that it is receiving and Measures the time delay of the arrival of the bit sequence 

proportional to the distance between the satellite and the GPS receiver . 

 27. GPS systems provide 2 categories of service 

 Precise Positioning Service (PPS): Used mainly by military users ,PPS receivers track both 

P-code & C/A-code on L1 and L2 frequencies. 

 Standard Positioning Service (SPS): Used by general public, SPS receivers track C/A –code 

on L1 . 

 28. we define the coordinates of the GPS receiver and the GPS satellites in a Rectangular 

Coordinate System with its origin at the center of the earth Called Earth Centered Earth 

Fixed (ECEF) coordinate system. 

 29. The receiver position is then referenced to the surface of the earth and is displayed in 

Latitude, Longitude and elevation. 

 30. Selective Availability(SA)  - noise is added to the clock signal and the navigation 

message has “lies” in it. 



 31. Selective Availability(SA) and atmospheric propagation effects (tropospheric and 

ionospheric) Causes errors in the timing measurements made by GPS receiver, leading to 

position location errors. 

 32. Determine the local measurement error in GPS and broadcast this information to GPS 

users so that greater accuracy can be obtained with a C/A code receiver,This is one form of 

Differential GPS . 

 

Questions 

1. Explain the types of earth stations? 

2. Write a short notes on different subsystems of earth station? 

3. Write down the requirements for the design of an earth station? 

4. Write a short notes on GPS system? 

5. Explain What are the components of GIS? 

6. Explain the applications of satellite navigation system? 

7. Summarize the advantages and disadvantages of forward error correction? 

8. Identify various compressions standards used in satellite applications? 

9. Differentiate How MATV differs from CATV system? 

10. State some of the typical applications of VSAT? 

11. Define C0-ordination distance? 

12.  Explain with a block diagram the working of receiver part of earth station? 

13. a) Quote a brief account of MPEG compression standards. 

      b) Write a block diagram explain home receiver indoor unit 

14. Explain the objectives, principles and applications of 

      i. Orbcomm. 

     ii. GPS system. 

15. a) Discuss in detail about global positioning satellite system. 

      b) Write brief notes on the advantages and disadvantages of using satellite in LEOs, 

MEOs and   GEOs for mobile satellite communications. 

16. Explain in detail about TVRO systems and explain how the gain of large antenna can be 

optimized? 

17. Explain with the neat diagram the indoor and outdoor units of DBS home receiver and 

Discuss the satellite mobile services? 

18.Explain what do you mean by the direct broadcast satellite service. How does it differ 

from the home reception of satellite TV signals in the C-band, which is common place today? 

19. Explain with the help of a block diagram; briefly describe the functioning of indoor 

receiving unit of a satellite TV receiving system intended for home reception? 

20.Define frequency co-ordination, co-ordination area and counter? Differentiate small earth 

station and a large earth station? 

21. Explain the power test methods and lower orbit considerations of earth station technology 

in satellite communications? 

22. Explain the concept of GPS receiver and GPS C/A code Accuracy? Explain the location 

principles of satellite navigation and global Polling systems? 

 

Fill in the blanks / choose the Best: 

1. Navstar GPS satellite grouping capable of detecting certain error conditions, then 

automatically transmitting a coded message indicating that it is out of service.  

a. Block I  

b. Block IIa  

c. Block II  
d. Block IIR  



2. Galileo Satellites has a lifespan of ____.  

a. greater than 12 years  

b. greater than 15 years  

c. greater than 20 years  

d. greater than 25 years  

3. The height of a satellite in a synchronous equatorial orbit is  

a. 100 mi  

b. 6800 mi  

c. 22,300 mi  
d. 35,860 mi  

4. An orbit that is 36,000 km away from the geo center of the earth is called  

a. Geosynchronous orbit  

b. Clarke orbit  

c. Clarke belt  

d. Any of these  

5. The main function of a communications satellite is as  

a. Repeater  
b. Reflector  

c. Beacon  

d. Observation platform  

6. Navstar GPS grouping intended to be used only for self testing.  

a. Block I  

b. Block III  

c. Block II  

d. Block IIR  

7. It is the direction of maximum gain of the earth station antenna  

a. Footprint  

b. Bore sight  

c. Angle of elevation  

d. Angle of azimuth  

8. A circular orbit around the equator with 24-h period is called  

a. Elliptical orbit  

b. Geostationary orbit  
c. Polar orbit  

d. Transfer orbit  

9. A classification of satellite that uses the angular momentum of its spinning body to provide 

roll and yaw stabilization.  

a. Roll stabilizer satellite  

b. Yaw stabilizer satellite  

c. Spinner stabilizer satellite  

d. Three-axis stabilizer satellite  

10. Most satellites operate in which frequency band?  

a. 30 to 300 MHz  

b. 300 MHz to 3 GHz  

c. 3 to 30 GHz  
d. Above 300 GHz  

11. The method of assigning adjacent channels different electromagnetic polarization is 

called  

a. Frequency reuse  
b. Polarization  



c. Multi-accessing  

d. Interference  

12. It implies that more than one user has an access to one or more radio channels  

a. Co-channel interference  

b. Satellite multi-accessing  
c. Frequency reuse  

d. Diversity  

13. The main power sources for a satellite are  

a. Batteries  

b. Solar cells  

c. Fuel cells  

d. Thermoelectric generators  

14. A type of satellite‟s multiple-accessing method that allows all users continuous and equal 

access of the entire transponder bandwidth by assigning carrier frequencies on a temporary 

basis using statistical assignment process.  

a. TDMA  

b. FDMA  

c. DAMA  

d. CDMA  

15. Batteries are used to power all satellite subsystems  

a. All the time  

b. Only during emergencies  

c. During eclipse periods  
d. To give the solar arrays a rest  

16. The highly accurate timing clocks onboard the GPS satellite.  

a. Plutonium clocks  

b. Cesium atomic clocks  
c. Hydrogen clocks  

d. Fossil clocks  

17. It is defined as the art or science of plotting, ascertaining, or directing the course of 

movement.  

a. Ranging  

b. Detection  

c. Navigation  

d. Driving  

18. Galileo satellite system is positioned in ____.  

a. 5 circular orbits  

b. 3 circular orbits  

c. 2 circular orbits  

d. 6 circular orbits  

19. The maximum height of an elliptical orbit is called the  

a. Perigee  

b. Apex  

c. Zenith  

d. Apogee  

20. The most ancient and rudimentary method of navigation is ____.  

a. Wandering  
b. Celestial navigation  

c. Piloting  

d. Radio navigation  



Unit – V: Satellite packet communications 

 

Important Points / Definitions: 

 In broadcast networks, several stations share a single communication channel. 

 The major issue in these networks is, which station should transmit data at a given time. 

 This process of deciding the turn of different stations is known as Channel Allocation. 

 To coordinate the access to the channel, multiple access protocols are required. 

 All these protocols belong to the MAC sub layer. 

 Data Link layer is divided into two sublayers: 

 Logical Link Control (LLC) 

 Medium Access Control (MAC) 

 LCC is responsible for error control & flow control. 

 MAC is responsible for multiple access resolutions. 

 In broadcast networks, single channel is shared by several stations. 

 This channel can be allocated to only one transmitting user at a time. 

 There are two different methods of channel allocations: 

o a.Static Channel Allocation 

 Dynamic Channel Allocation 

 14. It either uses FDM (Frequency Division Multiplexing) or TDM (Time Division 

Multiplexing). 

 15. In FDM, fixed frequency is assigned to each user, whereas, in TDM, fixed time slot is 

assigned to each 

 user. 

 16. In this method, no user is assigned fixed frequency or fixed time slot. 

 17.  All users are dynamically assigned frequency or time slot, depending upon the 

requirements of the user. 

 18. Many protocols have been defined to handle the access to shared link. 

 19. These protocols are organized in three different groups.: 

o Random Access Protocols 

 Controlled Access Protocols 

 Channelization Protocols. 

 20. In pure ALOHA, stations transmit frames whenever they have data to send. 

 21. When two stations transmit simultaneously, there is collision and frames are lost. 

 22. In pure ALOHA, whenever any station transmits a frame, it expects an 

acknowledgement from the receiver. 

 23. If acknowledgement is not received within specified time, the station assumes that the 

frame has been lost. 

 24. Slotted ALOHA was invented to improve the efficiency of pure ALOHA. 

 25. In slotted ALOHA, time of the channel is divided into intervals called slots. 

 26. The station can send a frame only at the beginning of the slot and only one frame is sent 

in each slot. 

 27. If any station is not able to place the frame onto the channel at the beginning of the slot, 

it has to wait until  the next time slot. 

 28. There is still a possibility of collision if two stations try to send at the beginning of the 

same time slot. 

 29. In CSMA/CD, the station that sends its data on the channel, continues to sense the 

channel even after data 

 transmission. If collision is detected, the station aborts its transmission and waits for a 

random amount of time & sends its data again. 



 30. CSMA/CA protocol is used in wireless networks because they cannot detect the 

collision. So, the only solution is collision avoidance. 

 

Questions (Minimum 6 to 8) 

1. Recognize what is queue in satellite packet communication? 

2. Explain FDMA and TDMA concepts? 

3. Define satellite packet switching? 

4. Explain the algorithm used in satellite packet switching? 

5. Define slotted aloha? Explain in brief about slotted aloha? 

6. Explain packet reservation? 

7. Describe the probability of M/M/I queue? 

8. Calculate the response time of a queue? 

9. Explain the delay analysis of TDMA? 

10. Explain frequency division multiple access in FDMA? 

11. State what is Universal time? Describe what satellite communication protocol used in 

satellite communication? 

12. Differentiate pure ALOHA satellite packet switching with slotted ALOHA packet 

switching? 

13. Discuss in brief the message transmission by FDMA by using MI G/I Queue? 

14. Describe in detail about the message transmission by using TDMA technique? 

15. Explain the design network channel architecture and transmission of ALOHA net? 

16. Discuss in brief about packet reservation multiple access with the help of traffic load? 

17. Explain the concept of Dynamic allocation of satellite capacity through packet 

reservation? 

18. Explain packet collision and how it is resolved in pure and slotted ALOHA with the help 

of tree algorithm? 

19. Discuss the Stability analysis for communication of voice terminals with packet 

reservation multiple access protocol? 

20. Discuss the preliminaries in packet communications? 

 

Fill in the blanks / choose the Best:  

1. ALOHA system used _____________(ground based radio broadcasting) 

2. Systems in which multiple users share a common channel in a way that can lead to 

conflicts are widely known as ___________________(contention systems) 

3.  Process of deciding the turn of different stations is known as __________(Channel 

Allocation.) 

4. (MAC)______________ is responsible for multiple access resolutions. 

5. A single channel is divided among various users either on the basis of frequency or on the 

basis of time. 

6._________________________(Dynamic Channel Allocation) no user is assigned fixed 

frequency or fixed time slot. 

7. If two stations transmit at the same time, there is ________(collision) and 

____________(frames are lost). 

8. In ______________(ALOHA) method, stations share a common channel. 

9. In pure ALOHA, whenever any station transmits a frame, it expects an________( 

acknowledgement )from the receiver. 

10. In slotted ALOHA, time of the channel is divided into ___________(intervals called 

slots.) 

11. CSMA was developed to overcome the problems of ALOHA __________________( to 

minimize the chances of collision.) 



12. CSMA is based on the principle of___________( “carrier sense”). 

13. Additional feature in CSMA/CD is that the stations can detect 

_______________(collisions). 

14. A collision is detected, the transmitting station release a____________( jam signal). 

15. (CSMA with Collision Avoidance)__________ protocol is used in wireless networks 

because they cannot detect the collision. 

 

 


