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	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR

	Course Code/Name
	U20EC701/BROADBAND WIRELESS COMMUNICATIONS

	Year/Section/Department
	IV/ B/ECE

	Credits Details
	L:3
	T: 1
	P: 0
	C:4

	Total Contact Hours Required
	60


Syllabus:
	UNIT I INTRODUCTION
	No. of Periods 12

	Introduction about wireless communication - technical challenges of wireless communication- applications, Cellular architecture - frequency reuse - channel assignment - handoff - coverage and Capacity improvement, Multiple accesses Techniques, FDMA/CDMA/TDMA/SDMA.

	UNIT II PROPAGATION PRINCIPLES
	No. of Periods 12

	Propagation mechanisms - channel modeling methods - radio channels - indoor channels - outdoor channels - fading channels. Large scale path loss – path loss and propagation models -Free Space and Two-Ray models - small scale fading - types of small scale fading- parameters of mobile multipath channels - statistical models for multipath fading channels.

	UNIT III MODULATION AND DETECTION TECHNIQUES
	No. of Periods  12

	Structure of a wireless communication link - linear and constant envelope modulation techniques for wireless communication - Principles of Offset-QPSK, p/4-DQPSK, Minimum Shift Keying, Gaussian Minimum Shift Keying, error performance in fading channel, Transmission System, OFDM principle – Cyclic prefix, Windowing, PAPR.

	UNIT IV/EQUALISATION & DIVERSITY TECHNIQUES
	No. of Periods 12

	Equalisation – Adaptive equalization, Linear and Non-Linear equalization, Zero forcing and LMS Algorithms. Diversity – Micro and Macro diversity, Diversity combining techniques, Error probability in fading channels with diversity reception, Rake receiver.

	UNIT V/ MIMO SYSTEMS
	No. of Periods 12

	Types of MIMO Systems: Beam forming - spatial multiplexing - basic space time code design principles- orthogonal and quasi orthogonal space time block codes- space time trellis codes - representation of space - performance analysis and comparison.


 (
DSEC/ECE/U20EC701 /IV/VII
)



Objective:
 (
To
 
learn
 
the
 
Propagation
 
principles
To
 
understand
 
the
 
concepts
 
behind
 
various
 
digital
 
signaling
 
schemes
 
for
 
fading
 
channels
To
 
know
 
the
 
familiar
 
of
 
the
 
various
 
Equalisation
 
&
 
Diversity
 
techniques
To
 
understand
 
the
 
various
 
multiple
 
antenna
 
systems
To
 
impart
 
the
 
new
 
concepts
 
in
 
Advanced
 
Wireless
 
Communications
)
Text Book:
 (
Jiangzhou
 
Wang,
 
Broadband
 
Wireless
 
Communications,
 
1st
 
Edition,
 
Springer,
 
2013.
Theodore
 
S.
 
Rappaport,
 
Wireless
 
Communications:
 
Principles
 
and
 
Practice,
 
2nd
 
Edition,
 
Pearson, 2010.
Douglas
 
H.
 
Morais
,
 
Fixed
 
Broadband
 
Wireless
 
Communications,
 
1st
 
Edition,
 
Prentice
 
Hall,
 
2011
)
Reference Book:
 (
David
 
Tse
 
and
 
Pramod
 
Viswanath
,
 
Fundamentals
 
of
 
Wireless
 
Communication,
 
Cambridge
 
University Press, 2005.
Andrea
 
Goldsmith,
 
Wireless
 
Communications,
 
Cambridge
 
University
 
Press,
 
2009.
Andreas
 
F.
 
Molisch
,
 
Wireless
 
Communications,
 
2nd
 
Edition,
 
Wiley,
 
2012.
)

Website:
 (
http://www.wirelesscommunication.nl/reference/chaptr03/pathloss.htm
http://www.iitg.ernet.in/scifac/qip/public_html/cd_cell/chapters/a_mitra_mobile_communicati
 
on/chapter5.pdf
 
-
https://www.tutorialspoint.com/umts/umts_cellular_concepts_introduction.htm
http://www.radio-electronics.com/info/rf-technology-design/pm-phase-modulation/what-is-msk-minim
 
um-shift-keying-tutorial.php
)
Online Mode of Study (if Any):
 (
https://archive.nptel.ac.in/courses/108/106/106106167/
https://nptel.ac.in/courses/117104115
https://www.digimat.in/nptel/courses/video/117102062/L31.html
)
  Course Plan:

	Topic Number
	
Topic
	Referene Detail
	Page Number
	Mode of teaching
	Number of Periods
Required
	Cumulative Period

	UNIT I INTRODUCTION

	
1
	Introduction about wireless communication
	
T1
	
57-62
	
        PPT
	
1
	
1

	
2
	Technical challenges of wireless communication, applications
	
T1
	
62-67
	
        PPT
	
1
	
2

	
3
	
Cellular architecture
	
T1
	
67-72
	
BB
	
1
	
3

	          4
	Frequency reuse , Channel assignment
	
        T1
	
72-77
	
BB
	
2
	    
5

	5
	Handoff
	T1
	77-86
	BB
	1
	6

	

6
	Coverage and capacity improvement
	

T1
	

86-96
	

BB
	

2
	

8

	
7
	Introduction to multiple access technique, FDMA
	
T1
	
447-453
	BB
	
1
	
9

	8
	TDMA
	T1
	453-456
	BB
	1
	10

	9
	CDMA
	T1
	458-459,
474-483
	BB
	1
	11

	10
	SDMA
	T1
	453-456
	BB
	1
	12

	Outcome of Unit I:
CO1: To Characterize Multiple access Techniques
CO6: To know the cellular Structure

	UNIT II PROPAGATION PRINCIPLES

	11
	Propagation mechanisms
	T1
	105-106
	BB
	1
	13

	12
	Channel modeling methods
	T1
	107
	BB
	1
	14

	13
	Radio channels- Indoor Channels
	T1
	108-109
	BB
	1
	15

	14
	outdoor channels - fading channels
	T1
	109-110
	BB
	1
	16

	15
	Large scale path loss
	T1
	138-140
	BB
	1
	17

	16
	path loss and propagation models
	T1
	141-144
	BB
	1
	18

	17
	Free Space and Two-Ray models
	T1
	 120-125
	BB
	2
	20

	18
	small scale fading - types of small scale fading
	T1
	177-179
	BB
	1
	21

	19
	parameters of mobile multipath channels
	T1
	197-203
	BB
	2
	23

	20
	Statistical models for multipath fading channels.
	T1
	205-208
	BB
	1
	24

	Outcome of Unit II: 
CO2: To Design and implement various signaling schemes for fading channels



	UNIT III MODULATION AND DETECTION TECHNIQUES

	

21
	Structure of a wireless communication link-
Transceiver block
structure and simplified  models
	

T2
	

173-178
	

BB
	

1
	

25

	
22
	Principles of
Offset-Quadrature Phase Shift Keying
	
T2
	
196-197
	BB
	
1
	
26

	
23
	p/4-Differential
Quadrature Phase Shift Keying
	
T2
	
193-196
	
BB
	
1
	
27

	
24
	Minimum Shift Keying
and Gaussian Minimum Shift Keying
	
T2
	
202-206
	
BB
	
2
	
29

	25
	Error performance in
fading channels- Average BER- classical computation method,
alternative method
	

T2
	

221-228
	
BB
	

1
	

30

	26
	Error probability in
delay and frequency dispersive fading
channels
	T2
	228-236
	BB
	1
	31

	27
	Principle of Orthogonal Frequency Division
Multiplexing, Implementation of Transceivers,
MC-CDMA system
	

T2
	

400-402
	

BB
	

2
	

33

	
28
	Cyclic Prefix and    Windowing
	T2
	402-404
	BB
	2
	35

	29
	PAPR- origin of PAPR and PAPR reduction
techniques
	
T2
	
411-414
	
BB
	
1
	
36

	Outcome of Unit III:
  CO3: To Compare Modulation and Detection techniques



	UNIT IV EQUALISATION & DIVERSITY TECHNIQUES

	
30
	Introduction to Equalization- Linear  equalization
	
T1
	355-356,
366-368
	
BB
	
1
	
37

	
31
	Nonlinear equalization-
Decision feedback and  MLSE  equalization
	
T1
	
368-372
	
BB
	
1
	
38

	
32
	Adaptive equalization-
Zero forcing and LMS algorithms
	
T1
	
372-376
	
BB
	
2
	
40

	
33
	Diversity- Micro
diversity- Spatial, temporal, frequency, angle and polarization diversity
	

T2
	

240-248
	

BB
	

2
	

42

	34
	Macro diversity
	T2
	248-249
	BB
	1
	43

	

35
	Diversity combining techniques- Selection, switched maximal ratio combining diversity
	
T2
	
249-257
	
BB
	
2
	
45

	

36
	Error probability in fading channels with diversity reception- Error probability in flat fading channels and SER in frequency
Selective fading channels
	


T2
	


257-262
	


BB
	


2
	


47

	37
	RAKE receiver
	T1
	391-393
	BB
	1
	48

	Outcome of Unit IV:
CO4: To Compare Equalisation & Diversity Techniques and analyze their
performance



	UNIT V  MIMO SYSTEMS

	38
	Introduction to MIMO  systems
	T2
	442
	BB
	1
	49

	39
	Beam forming
	T2
	442
	BB
	1
	50

	
40
	Spatial Multiplexing and
system model
	T2
	442-444
	BB
	2
	52

	41
	Basic space time code design principles
	
T2
	
444-445
	
BB
	
2
	
54

	42
	Orthogonal and quasi orthogonal space time block codes
	T2
	448-450
	BB
	2
	56

	
43
	Space time trellis codes
	T2
	445-448
	BB
	2
	58

	
44
	Representation of space, performance analysis and comparison.
	
T2
	
462
	
BB
	
2
	
60

	Outcome of  Unit V:
CO5: Design and implement systems with transmit/receive diversity and MIMO systems and 
Analyze  their performance



Course Outcome:

	At the end of course: Students should be able to do:

CO1:To Characterize Multiple access Techniques
CO2:To Design and implement various signaling schemes for fading channels To Compare CO3:Modulation and Detection techniques
CO4:To Compare Equalisation & Diversity Techniques and analyze their performance
CO5:To Design and implement systems with transmit/receive diversity and MIMO systems
 and analyze their performance
CO6:To know the cellular Structure





Course Outcome Vs Program Outcome Mapping:

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	3
	2
	1
	-
	-
	-
	-
	-
	-
	2
	1
	1

	CO2
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1
	1

	CO3
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-

	CO4
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	-

	CO5
	3
	3
	3
	2
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO6
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1
	1

	AVG
	3
	3
	3
	2
	1
	-
	-
	-
	-
	-
	1.5
	1.6
	1
	1




Content beyond Syllabus:

 (
Vehicular
 
Networks
Ethics
 
of
 
wireless
 
communication
 
systems
)








Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	7  to 10 :Comparison of Various Multiple Access
18:small scale fading
	CO 1 

CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	6. Coverage And Capacity Improvement 
17. Free Space and Two-Ray models
	CO 1 

CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 Seminar (20)
	24. Minimum Shift Keying
and Gaussian Minimum Shift Keying    29.PAPR
	CO3

	
	4
	Case Study Report (20)
	32. Adaptive equalization-
Zero forcing and LMS algorithms 37.RAKE receiver

	CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--



Submission Details:
	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	



Google Class Code Details:
Class Name: 5irlabd



PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:
	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6
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