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‘Course Structure for B. Tech Fifth Semester (Third Year)

. - | Code Course Title | Hrs/Week Total Tnternal
Jo . " LT P Credits | Marks

External | Total
Marks . | Marks

]
subiects L. T ra

T RCL351 | Linear integrated Cirouits « 3% jelo0 BRI 100
ST ECL353 | Digital Signal Processing, - |3 olo 3 ' 100
5T ECL355 | Microwave Theory: and |3 0 S 100

. : | Technigues =™
T ECL-357 - Blectromagnetic’ Waves & 3 010 - 3. _ 100

L Propagation . : : _ ' e
5.0 Program Elective-1 5 7|00 3 20 go - | 100
6, | ** Open Elective-i 3 0] 0 3 20 780 100 |
7.4, HSMC- "Foreign Language 3 ol o 0 10 40 | 50"
-351 O '
Labs . P .
§. - | ECP35l | Linear Integrated Cireuits | 0 02 1 10 40 EL
Lah i ’
9. | BCP353 | Digital Signal Processing | 0 | 0] 2 (. 10 BT
Lab S 1. : 1
10. | BECP-357 | Community Serviee 1.0 0|2 1 o 10 40 | S0
Oriented Project ' ‘
11, \1PT—359 "] Professional Trainiig 10 019 1 ] 50 0 1 350

) Assessment— | EE : '

7 T HSMC- | "Non Verbal Reasontiigh|2 | 0]0 0 . .50 0 \ 50*

"« | 351 Generit Qpen Elective 1" _
Total R 23 |06 ] 22 .| 200 <. 6o | 800
"PROGRAM ELECTIVE-] _ | ** OPEN ELECTIVE-} 1

Cade Subject - ' Code Subject o T
ECEL-351 Wireless and ~ Mobile OEL-351 | Optimization Techniques and Application

Communication ) )

ECEL-3353 Analog CMOS Design ) DEL-353 | Cyber Law and Security N
ECEL-355 Information Theory and Coding - OEL-355 | Markefing Management and HRM |
BEEL-35] | Internet of Things OEL-357 | Refmotg Sensing & GIS ' l
Ry MOOC /NPTEL Course . weesrr | MOOC /NPTEL Course ]

MNote: 1. 'Foretgn Language (BSC-351) & Non Verbal Reasening/ Generie Opén Elective (HSC-351) shall be
non credit, mandatory and qualifying paper. The marks of the same will not be counted in grand total and towards
award ofdegree. - : | '

2. Students may opt Generic Open Elective course from CBCS offered by other t:if;pf;Lrirrfl'e:i;;f;1

3 All Professional Training will be done in the summer break in the previous-year and the agsessment for
the same will be done in the first four weeks oF the opening of the academic session by the department in
LY . ;‘:_'_ ~_; P

the nextsemester. < ] N
4. Students may apt NSS/NCC as per dheir choice for community service towards social resppnsibility.
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Depar\tment of Eleptrénics and Communication Engineering
. Bhagat Phool Singh Mabhila VishWavidyalaya,
Khanpur Kalan (Sonepat), Haryana-131303

(A state university established by govt. of Haryana vides Act no, 31 of 2006)
. www,bpswomenuniversity.a c.in

- Course Structure for B. Tech Siyth Semester (Third Year) ' J
S. | Code Eourse Title | Hrs/Week Total | Internal | External | Total
No. L 1T | P | Credits | Marks Marks | Marks
| Subjects . ) S L
i ECL360 | Mobile Communication {3 10 10 T — 20 . .80 T 100 -
' and Network L '

(3. | ECL=362 | Control Systems 310 |0~ T
I3, | BCL-364 Stngie Board Computers |3 10 |0

20 80°; 100
20 807 .| . 100

| for Electronic System
R SR Design
T4 | ECL-366. Digital System Design |3 10 |0’ T 20 | 80 100
5. | * " Program Elective-Il 3 10 |0 20 80 100
A6 1 Open Elective-ll 3 1010 T320- | 80 100
= TPISMC- | 'Essence  of  Indian |3 o {0 -0 gD | 100°
360 - | Traditional Knowledge ‘ ] |
Labs K 2o A
8. | ECP-360 \CoMerNetthrksLaﬁ.l-O “To [2 | 10 40 50
g | ECP-362 | Electronic Measurement | ¢ \0 \2 \ 10 40 50
. i Lab e
10, | ECP364 | Single Board Compulers 0 \0\2 \ q 10 - 40 50 -
» 4" for Electronic System of
Design Lab ‘
11. | ECP-366 | Seriptive Language Lab o~ 1o [2 | 1 110 | 40 50
Total | 21 Jo (8 | 22 160 | 640° | 800 &
*Prosram Elective-2 [ #* Open Elective-2 K
Subject Code | Subject e | Subject Code | Subject ' -
ECEL-360 | Satellite Comniunicatioh OEL-360 | Scriptive Tanguage.> -~
ECEL-362 Telecommunication Switching QOEL-362 T Blectronic ** Measurement
Systems and Networks Instrumentation o ’
ECEL-364 | Wireless Sensor Networl - | OEL-364 Waste t0 Bnergy .
\ ECEL-366 Jiclemiﬁc Computing T e MOOCs / NPTEL Course

-

Note!: .

| *Essence of Indiau Traditional Knowledge (HS$1.-366) will be non credit, mandatory and qualifying courss. The
imarks of the same will not be counted in grand total and towards award of degree. .

2. At the end of semester every siudent has 1o undergo 4-6 weeks Professional training/ Interaship. The assessment
and viva-voce for the same will:be Zonducted in next semester. = 5 '

3. Students may opt Programme: Elective/Open Elective/Generic elective course from CBCS offered by
other department. : : .

8%
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Khanpur Kalan (Sonepat), Haryana-131303
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Course Strueture for B. Tecl Scventh Semesier (Fourth Year) '

3 Code Counrse Title . Hrs/Week | Total Internal ‘External Total

. L “ P Credits | Marks Marks Marks
Fiber 100
Communi

cations

TR
Minor Project

inor Frejett
Design & Simulation
Lab '

Professional - Training ~h 0] 0 ] 50 50
Assessmem-—li" R )
T35 jojol- 21 180 700 )

e R —
*Program Elective-3 ) T#program Elective-
Subject 1 Code
Network Security and | ECEL-473-A
_CryE‘togruphi____m_m___ _ .
Embedded System Consumer _E_,l_eﬁronics

LCEL-4T1-A Multimedia Communication

s —

ECEL-471-C

] CCELATEB L

Digital Signal Processors and | ECLEL-473-C Digital Image & Video Processing
R R __\* ‘
EC 14710 Maching Learning &AL ECEL-473-D Biomedical Tnstrumentation

Introduction 10 MEMS TTTECEL-AT3-E Mixed Signal Design

ERePpgoralii EiGCti'\’G-S L ***“’Open .Eicctivc—S
Subject Code = Subject
ECEL-475-A Safeware Defined Radio QEL-4T71-A Skills for Employability :

ECEL-475-B .
ECEL-475-C

VLSI Design

‘ . OEL-471-B Hybrid and Electrical Vehicle
Biomedical Signal Processing

Intetligent Instrumentation

ECEL-475-D Advanced - Mobile QEL-47}-D Design  Lhinking &  Product
. Communication _ S lanovation
FRERAEE _M_QOC[NPTE.L Course _ OEL-471-E Product Design & Simulation

Note:
{0 Mintowm passing arks. T any subject (paper) shall be 0% in the external vaamination aind 0% in the aggregale of
internat and external exaunination ol the stibjuct

g
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Students  nay  opl  Eleclive cmu‘scfﬁ\ddjti-onn! course  us  decided by Deparimental Commiltes  [rom
NPTEL/MOQCs/Swayam or any other online platform. The course code for the same wilt be decided by Departmental

Committee.
The students may opl individual project/RE&D project/siart-up project in collaboration with industry, R&D institutions
ete. ’ )

Stydents may opl Programme Elective/Open EletivefGeneric elective course from CRCS offered by other deptt.
Pioject coordinator and other assisting co-coordinators will be assipned the Project Stage-11 load of, maximum of 02 Tws

per week ineluding thelr own guiding load of ¢ne hr, However, the puiding leacher will be assigned maximum of
one period of teaching load ivvespeclive ol number of studentsfaroups under fim/her.
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’ 4, Nllustrate data analytics and security for joT.

o
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Interne{ of 'L hings

ECEL-357 : ' © Total Credits: 3
LT?P Internal Wiarks: 20
3 00 ' . External Marks: 80

Course Objective: The students will be able o

1. Undersiand the basics of Internet of Things and protocols.

5 Learn application arsas where Internet of Things can be applied.
5. Understand the middleware for Internet of Things.

Pre-requisites None.

Course Qutcomes: After completion of this course. student will be able o
1. Familiarize with the fundamentals of Internet of Fhings and pratocols.

_ 2. 1dentify suitable hardware and interfaces for 107 deployments.

3. Develop cloud computing model and service oplions.
‘ . Content : :
UNIT-1 ~ [ 08 hus \
1oT Introduction and Fundamentals: Deciphering the term 10T Applications where 10T can be |
deployed Benefits/Chaltenges of deploying an 10T, [oT components: Digital Signal Processing. Data
transmission, Choice of channel (wired/wireless). back-end data analysis. Understanding packaging
and power constraints for 1oT implementation.” S

Signals, Sensors, Actuators, Interfaces : Introduction to.sensors & transducers, Introduction 10
eleclrodss & biosensors, Static and dynamic characteristics of sensors, Different types of sensors,
Selection eriteria’s for sensors J transducers. Signal conditioning modules” of 10T system , Energy
and power considerations, Introduction 10 actuators, Different types of actuators, Interfacing
challenges, Modules of data acquisition systen. Wircless sensor node structure, positioning
_togo!ogics For 107 infrastructure. )

|

~UNIT-1 | 12 hrs
Communication and Networking in ToT: Review of Comynunication Networks, Challenges in
Networking ol o1 Nodes, range. bandwidth. Machine-lo-Machine (M2M) and loT Technology
Fundamentals. Medium Access Control (MAC) Protacols Tor M2M Communications Standards for
the 10T Basics of 5G Cellular Networks and 3G loT Comimunications, Low-Power Wide Area
networks (LPWAN)Wireless communication for 101" channe! models, power: budgets, data
rates.Networking and communication aspects: [Pv6, 6LoWPAN. COAP, MQTT, Operating Systems
need and requirements for IoT. -

||

UNIT- 111 ' 108 hrs
Modern networking: Cloud computing: introduction to the Cloud Computing, History of cloud
computing, Cloud service options, Cloud Deployment models, Business concerns in the clond,
Hypervisors,' Comparison of Cloud providers, Cloud and Fop Ecosystem for 10T Review of
archilecture 5 ]

|

UNIT- IV | 10 brs
ToT Data analytics and Security: OLAP and OLTP, NoSQL databases, Row and column Oriented
databases, Introduction to Colwmnar DBMS CStore . Run :Length and Bit vector Encoding, 10T
Data Analytics. Cryptoggaphic algorithms. Analysis of Light weight Cryptogiaphic solutions loT
security, Key exchange using Eliptical Curve Cryptography, C omparative analysis of Cryptographic,
Library for lo'T. L '
foT Applications: Lol applications fihe 1.lu_lﬂ._x_g;,-f\umnuilion_ Precision Agricut.'ture, Smart vehicles,

T

Total Marks: 100

Ry T
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Smart Grid, Industry 5-0.
Suggested Text Books/ References

i. | A Bahaga, V. Madisetti, “Infernet of Thmgs- Hands on approach” Umvelsmes Press (India) |
Pvt. Ltd, 2017,

2, | Rajkumar Buyya, Amir Vahid Dast_leadt “Internet  of Things Principles  and.
Paradigms”Copyright © 2016 Elsevier liic.

3. | William Stallings, * Foundations of Modern Networkmg SDN, NFV, QoE, IoT, and Cloud”
Publisher: Addison- Wesley 2015

Samuel Greenguard, “Internet of things™, MIT Press, 201 5
htp://www.datamation.com/open-source/3 5-open- source~tools-ior-ﬂ1e mtemet—of things]. html

https:/fdeveloper.ihbed.or g/handbooldAnalogln
http:/fwww libelium.com/50 sensar gghcaﬂcms/

M2MLabs Mainspring hl’co Jwww.m2miabs.com/framework
LR

I B TN L

Note: Nine questions will be set in all by the examiners takmg two. queshons from each unit
and one question containing short answer type questions from entire syllabus. Students-will be

required to attempt five questions, selecting one guestion from each umt Question No.1 is @
compuisory which is ﬁom entlre syllabus : : , -
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Mobile Communication and Network

ECL-360 Total Credits: 3
LTP ' " Internal Marks: 20
300 : External Marks: 80

- " Total Marks: 100
Course Qbjective: The students will be able to

1. Understand the basics of Internet of Mobile Communication

2. Understand the concept of Mobile Communication and Networks.

Pre-requisite: None.

Course Outcomes: After completion of this course, student will be ableto

. Understand cellular concepts and signal propagation in mobile comimunication.
. Perform small simulations and plot results on modulation fechniques.

" Analysis performance of different generations of mobile communications.

. Solve numerical problems on different nralti-aceess and modulation schemes of mobile
.~ comununications. ‘ '

P L R

. -Content
. . UNIT-I ' ~| 08 Hours
Cellular concepts- Cell stmcture, frecuency reuse, cell splitting, channel assignment,
handoff, interférence, capacity, power cofitrol; Witeless Standards: Overview of 2G 3G, 4G
and 5G cellular mobile standards. - . - L .
UNIT- I . | 12 Hours

Signal" propagation- Propagation mechanism, reflection, refraction, diffraction and
scattering, large scale signal® propagation and lognormal shadowing. Fading channels-
. { Multipath and small-scale fading- Doppler shift. statistical multipath channel models,
narrowband and wideband fading models, power delay profile, average and rms delay
gpread, coherence bandwidih and coherence time, flat and frequency selective fading, stow
and fast fading, average fade duration and level crossing rate. Capacity of flat and frequency
seleclive channels. Antennas: antennas for mobile terminal, monopole antennas, PIFA., base
station antennas and arrays.

UNIT- 1) ' | 08 Hours

Mulfiple access schemes-FDMA, TDMA, CDMA and SDMA. Modulation schemes-
BPSK, QPSK and variants, QAM, MSK and GMSK, multicarrier modulation, OFDM. |
Receiver structure- Diversity receivers- selection and MRC receivers, RAKE receiver,
equalization: linear-ZFE and adaptive, DFE. Transmit diversity Altamonte scheme

A UNIT-IV | | 10 Hours
MIMO and space time signal processing, spatial multiplexing, diversity/multiplexing
tradeoff. Performance measures- O?.ltapge, average snr, average symbol/bit error rate. System
examples GSM. EDGE, GPRS, 1S-95, CIIMA 2000 and WCDMA, 3G, 4G and 5G mobile
communications. Smart Grid, Industry 5.0,
Sugpested Text Books/ References o
1. | Brik Dahlman , 4G LTE-Advanced Pro and The Road to 3G L

7. | Sassan Ahmadi. 3G NR: Architecture. Technology. Implementation, and Operation of
add . e = —
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Advanced Mobile Communication

ECEL-475-D - : Total Credits: 3

L TP ' : L Internal Marks: 20
360 . External Marks: 80
Total Marks: 100

" Course. Objective: The students will be able to understand the | advanced mobile

communications technologies, in particular the 5G Technology. As India-and the world migrate
to 5G, with India wishing to take a leading role in 5@ technologies, trained manpower in these
technologies will be necessary.

Pre-requisite: None.

Course Qutcomes: Atter completion of this course, stident will be able 1o

|, Analvze the performances of CDMA and OFDM. ‘

2. Configure MIMO scheme for channel performance improvement.

3. Analyze the Error performance of Ultra Wide Band systems and applications to 3G Wireless
Standards. : ) P : .-

Content
. JUNIT: X : | (11 hours)
'Evolution from 1G to 5G- Analog voice systems in 1G; digital radio systems in!2@G, voice and
fmessaging services, TDMA based ‘GSM, CDMA, 25G (GPRS), 2.75G (EDGE?;';'IMTZOOO: 3G
| UMTS, W-CDMA, HSPA, HSPA+, 3G servicss and data rates; IMT Advanced: 4G, LTE, VoLTE,
OFDM, MIMO, LTE Advanced P‘ro (S'G‘PP Release 13+); MT2020: 5G, enhafhcéments in

comparison to IMT Advanced..

_ UNIT- 11 - R 1.(11 hours)

Basics of 5G- 5G potential and applications; Usage scenarios: enhanced mobile broadband
(eMBB), ultra reliable low latency communications (URLLC), massive machine type
communications (MMTCY), D2D communications, V2X communications; Spectrum for 3G, spectrum |
access/sharing; millimetre Wave communication, channels, and signals/waveforms in 5G, carrier

. \faggregﬂation, small cells; dual connectivity..

UNTT- 1] 1 (14 hours)
5G Network - New Radio (NR), Standalone dnd non-standalone mode; non«crrthagegﬁ'&l"iﬁﬂﬁﬂe
access (NOMA); massive MIMO, beam formation, FAPI: PHY APl Speciﬁcation,_ﬂexi?ole frame
structure, Service Data Adaptation Protocol (SDAP); centralized RAN, apen RAN; nﬁgithaccess
edge computing (MEC); software defined networking (SDN).; network function viﬂuzi;}iizgtion (NFVY;
_netivork slicing; restful AP1 for service-based interface; private networks. e

- . UNIT-1V ' _ 1 (06 hours)
Current state and Challenges ahead 5G penetration in- developed countries; deployment
challenges in low-middle income countries, stronger backhaul requirembents, dynamic
spectrum access and usage of unlicensed spectrum, contrasting radic resoure¢ reguirements;
large cell usage: LMLC; possible solutions for connectivity. in rural ar€as:(Bharat Net,
TVWS, Long-range Wi-Fi, FSO); non-terresirial front haul/backhaul solutions: LEOs,

HAP/UAV.

iz T

Suopested Text Books/ References ' .
(1. | 4G, LTE - Advanced Pro and The Road T 5G by Brik Dahlman. ~ - * B
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5G NR - Architecture,

Technaology, Implementation, ang Operation” of 3GPP New
Radio Standards Harde.

over by Dr. Sassan Ahmadi, 1 June 2019,
Jochen Schiller, Mobile Communications, Pearson, 2008
Gordon L., Stuber, Principles of Mobjle Communication , Springer,2017
I. Schiller, “Mobile Communication™ 2/e, Pearson Education, 2012,

T type questions from entire syllabus. Students will be
ing one question from each unit. Question No.1 js
compulsory which is from entire syllabus. : :
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