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Learning Objectives

The course will introduce the fundamental concepts of communication systems in the field
of wireless communication. It will discuss the fundamental operation and design problems
of wireless communication systems and thus help gain an understanding over the
applications of communication in day-to-day real world.

Learning outcomes

On successful completion of this course, student will be able to:
e Understand fundamentals of Wireless Communication System

e Comprehend the Protocols and Technologies in the Wireless Environment

e Understand the working of a Cellular Communication System.
e Understand the working of Satellite Communication.




SYLLABUS OF ELDSE-8B Total Hours- Theory: 45 Hours, Practicals: 30 Hours

UNIT — 1 ( 12 Hours)

Introduction to Wireless Communication: Principle of Wireless Communication:
advantages, disadvantages and applications. Cellular Revolution, Spread Spectrum:
The Concept of Spread Spectrum, Frequency Hopping Spread Spectrum, Direct
Sequence Spread Spectrum, Code Division Multiple Access, Generation of Spreading
Sequences, Coding and Error Control: Block Error Correction Codes (Hamming Code
and Cyclic Codes), Automatic Repeat request (Flow and Error Control)

UNIT - 11 (11 Hours)

Wireless LAN Technologies and Protocols: Network Topologies, LAN, MAN, WAN and
PAN. Wireless LAN: Applications, Requirements and Technology, Infrared LANSs,
Spread Spectrum LANs and Narrow Band LANs

Wireless LANs: IEEE 802.11 Protocol Stack,

Broadband Wireless: IEEE 802.16 Protocol Stack,

Bluetooth: Architecture, Applications and Protocol Stack

UNIT -1l (11 Hours)

Satellite Communication: Satellite Orbits, Kepler Laws, Satellite Communication
Systems, Repeaters and Transponders, Communication Subsystems, Power
Subsystem, Telemetry, Command and Control Subsystems, Ground Stations.
Applications: Communication Satellites, Digital Satellite, Surveillance Satellites,
Navigation Satellite, GPS.

UNIT - IV (11 Hours)

Cell Phone Technologies: Evolution of Mobile Radio Communication, Paging System,
Cordless Telephones Systems, Internet Telephony.

Cellular Telephone Systems: Cellular Concepts, Frequency Allocation, Multiple Access,
AMPS, Digital Cell Phone Systems, Advanced Cell Phones, Personal Satellite
Communication System.

Practical component (if any) — Mobile and Satellite Communication Lab
(Hardware/Software) The practical needs to be performed on MATLAB/Packet
Tracer/VLabs or any other equivalent software/supporting hardware

Learning outcomes

The Learning Outcomes of this course are as follows:
e Understand the basic elements of a wireless communication system.
e Build and understand the various network topologies.
e Understand the concept of various important parameters related to wireless
communication systems.
e Prepare the technical report on the experiments carried.



LIST OF PRACTICALS ( Total Practical Hours- 30 Hours)

S.No. Category

1 Wireless
Communication

2 Simulation of
network
topologies

3 Tracing across
Networks

4 Bluetooth
Simulation

5 Frequency
Reuse

6 Frequency
Reuse

7 Sectoring

8 Handoff

9 Calculation of
Boundary
Coverage
Probability

10 Calculation of
SINR including
Beam Tilt

11 Satellite
Network

Title of Experiment

Simulate TDMA, FDMA and CDMA for wireless
communication using MATLAB or equivalent.

Implement MESH/STAR/RING/BUS topology in Packet
Tracer.

Connect two different networks using a router in Packet
Tracer and show movement of packets from one network
to the other.

Connect two Bluetooth devices-Portable Music Player &
Bluetooth speaker and Configure to play music using
Packet Tracer.

Find the co-channel cells for a particular cell.
http://vlabs.iitkgp.ac.in/fcmc/exp6A/index.html

Find the cell clusters within certain geographic area.
http://vlabs.iitkgp.ac.in/fcmc/exp6B/index.html

The aim of the experiment is to understand the impact of
many different parameters which influence the downlink
C/I ratio.

http://vlabs.iitkgp.ac.in/fcmc/exp7/index.html#

To study the effect of handover threshold and margin on
SINR and call drop probability and handoff probability.
http://vlabs.iitkgp.ac.in/fcmc/exp8/index.html

To calculate the probability that the received signal level
crosses a certain sensitivity level.
http://vlabs.iitkgp.ac.in/fcmc/exp4/index.html

To understand the concept of co-channel interference
and hence Signal to Interference and Noise Ratio.
http://vlabs.iitkgp.ac.in/fcmc/exp5/index.html
Simulation of a Satellite Network
http://vlabs.iitkgp.ac.in/ant/4/theory/

Note: Students shall sincerely work towards completing all the above listed practicals
for this course. In any circumstance, the completed number of practicals shall
not be less than ten.



Essential/recommended readings

Wireless Communications and Networks by William Stallings, Pearson
Education, 2" Edition, 2004
Principles of Electronic Communication Systems, Louis E. Frenzel, McGraw-Hill
Education, 5™ Edition, 2022

Suggestive readings

1.

Note:

Electronic Communication Systems, Fifth Edition by Wayne Tomasi (Pearson

Education)
Data Communication and Networking, Fourth Edition by Behrouz Forouzan

(Tata McGraw Hill)
Wireless Communications Principles and Practice, Third Edition by Theodore

Rappaport (Pearson Education)
Satellite Communications, Third Edition by Dennis Roddy (Tata McGraw Hill)

Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



