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Programme Structure
R25 M. Tech (C&CE) Structure
M., Tech (Computers and Communication Engineering) I — Semester
S Course
) ) Course Title L T P C
No. | Code
1 Program Core -1  [Mathematical Foundations for 3 1 0
Communication Engineering
2 [Program Core-2 Computer Networks 3 1 0 4
3 |Program Core-3 Embedded Systems Design 3 1 0 4
4  |Program Elective- 1(1. Advanced Digital Signal Processing 3 0 0 3
2. Satellite Navigation Systems / GPS
3. Wireless Communication and networks
4.Software Defined Radio
5 [Program Elective- 2[1.Mobile Computing 3 0 0 3
2.Machine Learning and Applications
3. Data Structures and Algorithms
4.Advanced Computer Architecture
6 [Laboratory- 1 Computer Networks Lab 0 1 2 2
7 [Laboratory- 2 Embedded System Design Lab 0 1 2 2
8 Seminar-I 0 0 2 1
TOTAL 15 5 6 23
List of Professional Elective Courses in I Semester (Electives — I & IT)
S.No. | Course Code Course Title
l Advanced Di gital Signal Processing
2 Sateflite Navigation Systems / GPS
3 [Wireless Communication and networks
4 Software Defined Radio
5 N Mobile Computing
6 [Machine Learning and Applications
7 Data Structures and Algorithms
8 Advanced Computer Architecture
@Minimum?2/3 of themes per elective
BOS Members
1.DrB.LeealaKumai 15- |eeliiic w 5. Prof G.SasibhushanaRao (6 ) .
.”’ '
2. ProlB.TKrishra /b / ' M’%m/‘// 6. Prof S Anuradha & 4], .\ asdle
3. Prot.U.V Rataa Kumari UV T&I; st 7. Dr.M Chakravarthy = treseiicy
4, Prof.V.Sumalatha 8. Mr.V Sandeep  \/ ,ﬂ oL
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Programme Structure
R25 M. Tech (C&CE) Structure
MTech (Computers and Communication Engineering) IT — Semester

SI. | Course .
No. Code Course Title L r| P C
1 [Program Core-4 |Advanced Communication Systems 3 1 0 4
2 [Program Core-5 [Internet of Things and its applications 3 1 0 4
3 Program Core-6 [Information Theory and Coding 3 1 0 4
4 Program 1. Optical communications and networks 3 0 0 3
Elective—3  [2. Smart Antennas
3. Network security and cryptography
4. Image and video Processing
5 Program 1. Artificial Intelligence 3 0 0 3
Elective—4  [2. Embedded Real Time Operating Systems
3. Cloud Computing
4. Data Science
6 [Laboratory-3 Advanced Communications Lab 0 1 2 2
7 [Laboratory- 4 Internet of Things Lab 0 1 2 2
8 Seminar-1 0 0 2 1
) TOTAL 15| 5| 6| 23
List of Professional Elective Courses in I Semester (Electives ITT & TV)
S.No. | Course Code Course Title
1 Optical communications and networks
2 Smart Antennas
3 Network security and cryptography
4 Image and video Processing
5 Artificial Intelligencé
6 Embedded Real Time Operating Systems
7 Cloud Computing
8 ata Science
@Minimum 2/3 themes per elective
BOS Members

. Prof.G.Sasibhushana Rao ( L

1. DrB.Leeala Kumai 15- Lewle \csgen .
/" #
2. ProfB.TKrishra é. / ’ / 6. Prof.S Anuradha € /&ux PR

= L"'""" 7. Dr.M Chakravarthy  ® dvecsnesy’

4, Prof.V.Sumalatha §. MrV Sandeep  \/ 5 Ut e

n

3. Prof.U.V Rataa Kumari UV !

i
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Programme Structure
R25 M. Tech (C&CE) Structure
M. Tech (Computers and Communication Engineering) 111 — Semester

Sl Course

No. Code Course Title L T P C

Rescarch Methodology and IPR / Swayam

1 12weekMOOCcourse— RM&IPR 3 0 0 3
X Summer Internship/Industrial Training (8-10
=== weeks)* . - - 3
3 Comprehensive Viva™ - - - 2
4 Dissertation Part— A” - - 20 10
TOTAL 3 - 20 18

*Student attended during summer/ year break and assessment will be done in 3"Sem.
# Comprehensive viva can be conducted courses completed up to second sem.
S Dissertation — Part A, internal assessment

M. Tech(Computers and Communication Engineering) IV-Semester

S1. | Course )
Titl L | T P
No. | Code Course Title C
1 Dissertation Part—B”° - | - 132116
TOTAL - - | 32| 16

o.External Assessment

BOS Members
_Prof.G.Sasibhushana Rao I:’u N

1. Dr.B.Leeala Kumari 5. Leels\c w .
— )
2. ProfB.T.Krishra é. / ’ / 6. Prof.S Anuradha & ;ﬂu_,( riodlo_

= oo 7. Dr.M Chakravarthy m. uwasussy

()

3. Prof.U.V Ratia Kumari N

4, Prof.V.Sumala:ha 8. Mr.\ Sandeep  \/ _5@\.;("‘/
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MATHEMATICAL FOUNDATIONS FOR | L | T
COMMUNICATION ENGINEERING

1-Semester

COURSE OBIECTIVES: ' o

Tomtroduce foundational coneepts in probability, statistics, and hypothesis testing,
To develop understanding of stochastic processes and their applications

To equip students with numerical methods for solving mathematical problems.

To explore optimization techniques for constrained and unconstrained problems.
To fanuharize students with wavelet transforms and multi-resolution analysis.

L S O

Unit I: Probability and Statistics

Sampling distributions, Estimation of parameters (point estimation — unbiasedness &
mimmum  variance, basics of interval estimation — confidence interval for mean), Testing of
hypotheses (one and two sample tests for mean), Linear regression, Introduction to non-linear
regression, optimization techniques viz., Meta-heuristic algorithms namely Genetic Algorithm,
Particle Swarm Optimization, and Ant Colony Optimization algorithms, etc.

Unit II: Stochastic process

Random processes, Random Walk, Markov process with special emphasis on Markov chain

Unit III: Numerical Analysis

Introduction to Interpolation formulae [Bessel’s & Sterling’s], Roots of transcendental equations
[Bisection. Regula-Falsi & Newton-Raphson] Solutions of simultaneous non-linear equations
[Newton’s method], Numerical solution of Ordinary Differential equation [Modified Euler’s
method, fourth order Runga-Kutta method], Matrix Eigen value and Eigen vector problems.

Unit IV: Optimization Technique

Calculus of several variables, Implicit function theorem, Nature of singular points, Necessary and
sufficient conditions for optimization, Constrained Optimization, Lagrange multipliers; Gradient
method - steepest descent method.

Unit V: Wavelet Transform

B o

Resolution problems, Multi-resolution analysis, Continuous & discrete wavelet transform

TEXT BOOKS:
1. A, Papoulis and S. Unnikrishnan Pillai, "' Probability, Random Variables and Stochastic

Processes," Fourth Edition, McGraw Hill. (Indian Edition is available).
2. Gibert Strang," Linear Algebra and its applications", Thomson Leaming Inc, 4th Edition.
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REFERENCE BOOKS:

1. H.Stark and J. Woods, 'Probability and Random Processes with Applications to Signal
Processing," Third Edition, Pearson Education. (Indian Edition is available). '
Steven M. Kay, "Intuitive Probability and Random Process using MATLAB", Springer
Publications.

Todd K Moon, Wynn C. Stirling" Mathematical Methods and Algorithms for Signal
Processing, Prentice Hall.

[

COURSE OUTCOMES:

After completion of the course, students will be able to:

1. Apply statistical methods for estimation and hypothesis testing.

2. Analyze and model stochastic processes including Markov chains.

3. Solve equations and differential problems using numerical techniques.
4.

Optimize multivariable functions using analytical and numerical methods.

5. Implement wavelet transforms for signal and data analysis.
co/po | po1 PO2 PO3 PO4 POS POS
co1 H L M H M M
co2 H L H H M i
co3 M L H H M H
Co4 M L H H M H
cos M L H H M H
]
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1- Semester

P

| COMPUTER NETWORKS 3 1) 0] 4

P i

COURSE OBJECTIVES:

1. Understand internet architecture, access networks, and switching techniques.
2. Learn IPv6, routing protocols, NAT, and network management standards.

3. Study transport and application layer protocols including secure variants.

4. Explore MAC techniques, routing algorithms, and transport performance.

5.

Introduce advanced topics like IP Multicasting, VolIP, optical and secure networking.

UNIT I: The internet architecture, Access Networks, the network Core, Peer-to-Peer Networks,
Content Distribution Networks, Delay Tolerant Networks, Circuit Switching vs. Packet switching,

Packet switching Delays and congestion, Client/Server and Peer-to-Peer Architectures, MAC and
LLC, Virtual LAN, Asynchronous Transfer Mode (ATM)

UNIT II: Network Address Translator, Internet Control Message Protocol, SNMP, CIDR, IPv6,
Routing Protocol Basics in advanced networks, Routing Information Protocol (RIP), Interior
Gateway Routing Protocol (IGRP), Switching Services, Spanning Tree Protocol (STP), Standard
Network Management Protocol.

UNIT III: TCP and Mobile TCP, TCP Tahoe and TCP Reno, High speed TCP, Coexistence of UDP
and TCP flows, HTTP and HTTPS, FTP and SFTP, Domain Name Service, TCP and UDP sockets

UNIT IV: Access Methods - Pure ALOHA - Slotted ALOHA. Carrier Sense Multiple Access
(CSMA) - Carrier Sense Multiple Access with Collision Detection - Carrier Sense Multiple Access
with Collision Avoidance (CSMA/CA) - Idle Signal Casting Multiple Access - Packet Reservation
Multiple Access — IEEE 802.3 - IEEE 802.4 — IEEE 802.5 — IEEE 802.11 — FDDI — SONET.
Routing: Network-Layer Routing, Least-Cost-Path algorithms, Non-Least-Cost-Path algorithms,
Intradomain Routing Protocols, Interdomain Routing Protocols, Congestion Control at Network
Layer. Logical Addressing: IPv4 Addresses, IPv6 Addresses - Internet Protocol: Internetworking,
IPv4, IPv6, Transition from IPv4 to IPv6. Transport and End-to-End Protocols: Transport Layer,
Transmission Control Protocol (TCP), User Datagram Protocol (UDP), Mobile Transport Protocols,
performance evaluation of TCP protocol.

UNIT-V: Explaining IP Multicasting, VOIP, Unified Communication, Virtual Networking, Data
center Networking, Introduction to Optical Networking, SONET /SDH Standard, Next generation
cellular networks, Secure Socket Layer, IP Sec, TLS, Kerberos, Domain name system Protection.

TEXTBOOKS:

I Computer Networking: A Top-Down Approach, 6/e, James F. Kurose and Keith W. Ross,
Pearson Education, 2012,

2. Larry L. Peterson and Bruce S. Davie, Computer Networks: A systems approach, Morgan
Kaufman, 5th Edition, 2012

3. Data Communications and Networking, Behrouz A. Forouzan, Fourth Edition, Tata McGrawHill

@ Scanned with OKEN Scanner



s ‘.:\;[3>

\®

R-25 Syllabus for M.Tech (C &CE), UCEK w. e. f. 2025

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
UNIVERSITY COLLEGE OF ENGINEERING KAKINADA (A)
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
ACCREDITED BY NAAC A+
REFERUNCE BOOKS:

1L High Speed Networks and Internets — Performance and Quality of Service, William
Stallings, Second Edition, Pearson Education. _

2 TopDown Network Design, Priscilla Oppenheimer, Second Edition, Pearson Education
3 William Stallings, Data and Computer Communication, Prentice Hall of India. '

4.8 Keshav, An Engineering Approach to Computer Networking, Pearson Education.

COURSE OUTCOMES:
After completion of the course, students will be able to:

Explain network architectures, switching,
Conlfigure IP addressing, routin
Analyze TCP/UDP behav
Apply MAC protocols, ro
Describe modern netw

and peer-to-peer communication models.

g protocols, and manage networks using SNMP/STP.

iors, and implement application-level protocols securely.

uting techniques, and evaluate transport performance.

orking trends including VolP, SDN, and network security protocols.

Do 19—

co/P0o | Po1 PO2 PO3 PO4 POS PO6
co1 M L H H M M
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I Semester \ . SR BRI )
',\ “ ) ', )x N ‘4 '4 ) |
EMBEDDED SYSTEM DESIGN 3 i o 4

COURSE OBJECTIVES:

1. To mtroduce the fundamentals, classification, and characteristics of embedded systems.

2. To explore the core components of embedded systems including processors, memory, and
mterfaces.
To understand embedded firmware components and design approaches.
To study ARM processor architecture, instruction sets, and programming model.
To provide practical exposure to Raspberry Pi programming, communication protocols, and
sensor interfacing,.

(%]

+

i

UNIT 1
Introduction to Embedded Systems: Definition of Embedded System, Embedded Systems Vs

General Computing Systems, History of Embedded Systems, Classification, Major Application
Areas, Purpose of Embedded Systems, Characteristics and Quality Attributes of Embedded Systems.

UNIT 1T
Typical Embedded System: Core of the Embedded System: General Purpose and Domain Specific

Processors, ASICs, PLDs, Commercial Off-The-Shelf Components (COTS), Memory: ROM, RAM,
Memory according to the type of Interface, Memory Shadowing, Memory selection for Embedded
Systems, Sensors and Actuators, Communication Interface: Onboard and External Communication

Interfaces.

UNIT IIT
Embedded Firmware: Reset Circuit, Brown-out Protection Circuit, Oscillator Unit, Real Time

Clock, Watchdog Timer, Embedded Firmware Design Approaches and Development Languages.

UNIT IV
ARM: ARM design philosophy, data flow model and core architecture, registers, program status

register, instruction pipeline, interrupts and vector table, operating modes and ARM processor
families. Instruction Sets; Data processing instructions, addressing modes, branch, load, store
instructions, PSR instructions, and conditional instructions.

UNIT V
Raspberry Pi: Raspberry Pi board and its processor, Programming the Raspberry Pi using Python,
Communication facilities on Raspberry Pi (12C, SPI, UART), Interfacing of sensors and actuators.

TEXT BOOKS:

1. Introduction to Embedded Systems - Shibu K.V, Mc Graw Hill.

2. A.N. Sloss, D. Symes, and C. Wright, "ARM System Developer's Guide: Designing
and Optimizing System Software", Elsevier, 2008.

3.S. Monk, “Programming the Raspberry Pi” McGraw-Hill Education, 2013.

REFERENCE BOOKS:

1. Steave Furber, “ARM system-on-chip architecture”, Addison Wesley, 2000.
2. Embedded Systems - Raj Kamal, TMH.

3. Embedded System Design - Frank Vahid, Tony Givargis, John Wiley.
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COURSE OUTCOMES:

After successful completion of the course, students will be able to:

1.

[

(93]

Describe the structure, classification, and purpose of embedded systems and their quality
attributes.

Analyse embedded sy
and interfaces.

Explain embedded firmware building blocks and apply suitable design approaches.

Demonstrate knowledge of ARM architecture and instruction sets relevant to embedded
programming.

Develop simple embedded a
communication peripherals,

stem components such as processors, memory types, sensors, actuators,

pplications using Raspberry Pi and interface sensors and

co/pPo | Po1 PO2 PO3 PO4 PO5 PO6
co1 M L H H M M
o2 M L H H M H
o3 H M H H M H
co4 H L H H M H
o5 H M H H M H
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LT Pp| C

MSEIIESICE ADVANCED DIGITAL SIGNAL PROCESSING
(PE-1)

Course Qutcomes: At the end of the course, student will be able to
1. Know the concept of multi rate signal processing and derive the Expression for sampling rate conversion
by a rational factor 1/D
2. Know the conditions for perfect reconstruction of 2 channels QMF. Design the single and two stage multi
rate structures from the given specifications.
3. Know the classifications of non-parametric methods and compare the performance of non-parametric
methods. Derive the statistical properties (i.c. mean, variance) of non- parametric power spectrum

cstimations.
4. Derive the reflection coeflicients of Lattice realization. Know the forward prediction error and back ward

prediction error and advantages of Lattice structures
Derive the properties of Auto-correlation and Cross correlation. Understand the Non- parametric and

Parametric power spectrum estimation methods

UNITI

Review of DFT, FFT, IIR Filters and FIR Filters: Multi Rate Signal Processing:
Introduction, Decimationby a factor D, Interpolation by a factor I, Sampling rate conversion by
a rational factor I/D, Multistage Implementation of Sampling Rate Conversion, Filter design &
Implementation for sampling rate conversion.

UNIT II

Applications of Multi Rate Signal Processing: Design of Phase Shifters, Interfacing of Digital
Systems with Different Sampling Rates, Implementation of Narrow Band Low Pass Filters,
Implementation of Digital Filter Banks, Subband Coding of Speech Signals, Quadrature Mirror
Filters, Trans-multiplexers, Over Sampling A/D and D/A Conversion.

n

UNIT III
Non-Parametric Methods of Power Spectral Estimation: Estimation of spectra from finite
duration observation of signals, Non-parametric Methods: Bartlett, Welch & Blackman-Tukey

methods, Comparisonof all Non-Parametric methods.

UNIT IV
Implementation of Digital Filters: Introduction to filter structures (IIR & FIR), Frequency

sampling structures of FIR, Lattice structures, Forward prediction error, Backward prediction
error, Reflection coefficients for lattice realization, Implementation of lattice structures for IIR
filters, Advantages of lattice structures.

UNIT V
Parametric Methods of Power Spectrum Estimation: Autocorrelation & Its Properties,

Relation between auto correlation & model parameters, AR Models - Yule-Walker Burg
Methods, MA & ARMA models for power spectrum estimation, Finite word length effect in IIR
digital Filters — Finite word-length effects in FFT algorithms.

TEXT BOOKS:
I. Digital Signal Processing: Principles, Algorithms & Applications - J.G.Proakis&D.

G.Manolakis, 4thEd. PHI.

2. Discrete Time Signal Processing - Alan V Oppenheim & R. W Schaffer, PHL

3. DSP - A Practical Approach — Emmanuel C. Ifeacher, Barrie. W. Jervis, 2 Ed.,
PearsonEducation.
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REFERENCE BOOKS:

1. Modem Spectral Estimation: Theory & Application - 5. M .Kay, 1988, PH‘I.

2 Multi Rate Systems and Filter Banks - P.P. Vaidyanathan — Pearson Education.
After suceessful completion of this course, the student will be able to: _

1. Apply the concepts of multirate signal processing for decimation, interpolatio
conversion, and design of filters.
Analyze applications of multirate systems including phase shifters,
and oversampling-based A/D-D/A conversion. ,
Evaluate power spectral density using non-parametric methods (Bartlett, Welch, Blackman-Tukey)

and compare their performance.

4. Design and implement digital filters using various structures (FIR, IIR, lattice, frequency
sampling) and assess their advantages.

5. Model and estimate power spectra using parametric approaches (AR, MA, ARMA models) and
examine finite word-length effects in digital filters and FFT algorithms.

n, sampling rate

filter banks, subband coding,

]

7]

co/po | Po1 PO2 PO3 PO4 POS PO6
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LT B €

I Semester SATELLITE NAVIGATION SYSTEMS (PE-1) —
1 30 0o 0|3

Course Objectives:

The objectives of this course are 10:

Provide a strong foundation in the principles of satellite communication and orbital dynamics.
Familiarize students with the subsystems of satellites and ground station requirements.
Develop the ability to design and analyze satellite link budgets under realistic conditions.
Introduce modulation and multiple access techniques employed in satellite systems.

Explore advanced applications of satetlite communication including navigation, internet,
broadcasting, and small satellite technologies.

7 J- ‘92 1o —

UNIT I

Introduction and Orbital Dynamics: Overview of Satellite Communication, Historical
background and current State, Kepler’s three laws of planetary motion, orbit of satellite,
Orbital elements, look angle determination, Placement of GEO satellite, orbital perturbation
and orbital effects on Communication System performance.

UNIT II
Space and Ground Segment: Satellite subsystems: Attitude and orbit control system,
Telemetry, Tracking, Commands and Monitoring, Power system, Communication system,
Satellite antennas, Reliability. Equipment for the Earth station, small earth station antennas.

UNIT III

Satellite Link Budget: Basic transmission theory, system noise temperature and G/T ratio,
down link design, up-link design, overall carrier-to-noise ratio (CNR), effect of
interferences and atmospheric attenuation.

UNIT IV

Modulation and Multiple Access Techniques: Digital modulation techniques, Frequency
division multiple access, time division multiple access, code division multiple access,
practical demand access systems, random access, multiple access with on-board processing
Satellite .Satellite link budget: Flux density and received signal power equations,
Calculation of System noise temperature for satellite receiver, noise power calculation,
Drafting of satellite link budget and C/N ratio calculations in clear air and rainy conditions,
Case study of Personal Communication system (satellite telephony) using LEO. Modulation
and Multiple Access Schemes used in satellite communication. Typical case studies of
VSAT, DBS-TV satellites and few recent communication satellites launched by NASA/
ISRO. GPS.

UNIT V

Advanced Satellite Systems: Applications of Satellite Communication, Small satellites,
Satellite television, Satellite internet, Satellite navigation system.
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TEXTBOOKS:
T. Pratt, J. Alluntt, Satellite Communications, Wiley, 3fd~ [?dn. i
G.D. Gordon and W.L. Morgan, Principles of Communication Satelltes,

Sons, Inc.
3. Timothy Pratt and Others, “Satellite Communications’,

[e—

John Wiley &

)

Wiley India, 2" edition,2010.

’ " . [N L) ” 1 i 1.
4 S K. Raman. “Fundamentals of Satellite Communication”, pearsonEducation India, 201

REFERENCE BOOKS:

1. T T Ha. Digital Satellite Communications, McGraw Hill
> William W Wu, Elements of Digital Satellite Communication, John Willey and Sons

=,

Course Qutcomes:

After successful completion of this course, the student will be able to: o
Demonstrate understanding of orbital dynamics, satellite placement, and their impact on
communication performance.

2. Explain the functions of satellite subsystems and ground segment equipment.

3. Design satellite links by calculating link budgets, system noise temperature, and carrier-to-
noise ratios.

4. Compare and apply suitable modulation and multiple access techniques for different satellite
communication systems.

5. Analyze and evaluate advanced satellite communication applications such as GPS, VSAT,

DBS-TV, internet, and small satellites.

co/pPo | PO1 PO2 PO3 PO4 POS PO6
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I - Semester

Wireless Communication and networks (PI-1) == =

W

COURSE OBJECTIVES:

1. To mtroduce the cellular system design concepts including frequency reuse, interference

management, and handofT strategies.

2. To understand large-scale radio wave propagation models and their impact on wireless
svstem performance.
To study small-scale fading, multipath propagation elfects, and statistical models for channel
behaviour.
4. To explore equalization and diversity techniques for improving signal quality in wireless
environments.
To provide an overview of wireless networks and standards such as IEEE 802.11, IEEE
802.16, and wireless PANs.
UNIT- 1
The Cellular Concept-System Design Fundamentals: Introduction, Frequency Reuse, Interference
and system capacity — Co channel Interference and system capacity, Channel planning for Wireless
Svstems, Adjacent Channel interference, Power Control for Reducing interference, Improving
Coverage &
Capacity in Cellular Systems- Cell Splitting, Sectoring, Channel Assignment Strategies, Handoff
Strategies- Prioritizing HandofTs, Practical HandofT Considerations, Trunking and Grade of Service

(sr

n

UNIT- 11

Mobile Radio Propagation: Large-Scale Path Loss: Introduction to Radio Wave Propagation, Free
Space Propagation Model, Relating Power to Electric Field, Basic Propagation Mechanisms,
Reflection: Reflection from Dielectrics, Brewster Angle, Reflection from prefect conductors,
Ground Reflection (Two-Ray) Model, Diffraction: Fresnel Zone Geometry, Knife-edge Diffraction
Model, Multiple knife- edge Diffraction, Scattering, Outdoor Propagation Models- Longley-Ryce
Model, Okumura Model, Hata Model, PCS Extension to Hata Model, Walfisch and Bertoni Model,
Wideband PCS Microcell Model, Indoor Propagation Models-Partition losses (Same Floor), Partition
losses between Floors, Log-distance path loss model, Ericsson Multiple Breakpoint Model,
Attenuation Factor Model, Signal penetration into buildings, Ray Tracing and Site Specific

Modeling.

UNIT -IIT
Mobile Radio Propagation: Small —Scale Fading and Multipath Small Scale Multipath

propagation- Factors influencing small scate fading, Doppler shift, Impulse Response Model of a
multipath channel- Relationship between Bandwidth and Received power, Small-Scale Multipath
Measurements-Direct RF Pulse System, Spread Spectrum Sliding Correlator Channel Sounding,
Frequency Domain Channels Sounding, Parameters of Mobile Multipath Channels-Time Dispersion
Parameters, Coherence Bandwidth, Doppler Spread and Coherence Time, Types of Small-Scale
Fading-Fading effects Due to Multipath Time Delay Spread, Flat fading. Frequency selective fading,
Fading effects Due to Doppler Spread-Fast fading, slow fading, Statistical Models for multipath

Fading Channels-Clarke’s model for
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