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Item 1 General Information

1. SWEAZYI183%Y1 - Course ID and Course Name

90245122 Tasenedeansinsemyinaoud
(Mobile Radio Networks)

2. IMUIUKUWAA - Number of Credits
3 Credits (3-0-6)
3. wé’ngmuazﬂszmmmiw%m - Type of Curriculum and Type of Course

Master of Engineering Program in Electrical and Software Systems Engineering (International
Program)

Elective course

4. 91913953 URAYIUTIEIYT Uare1a13dEHau — Responsible Professor and Lecturer Name
Assoc. Prof. Dr. Soamsiri Chantaraskul

5. aamsAne/ SuTfiBeu - Semester / Course Year

2/2561

6. TwiviidesSeunnnou (Pre-requisite) (§1dl - If any)

None

7. meiviideassundeusu (Co-requisites) (813l - If any)

None

8. amuﬁﬁau - Location of Class/Lab
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TGGS Building

9. JuNIMinIaUFuUeuazdenva95183vIAIIEER - Course description last updated on

Day/Month/Year

31 July 2018
vaanil 2 Ynjananeuas Ingussa
ltem 2 Purposes and Objectives

1. 9MafsaN8vRe3187391 - Course’s Objectives

- To understand fundamental concepts of the well-known mobile radio networks.

- To realize the principle techniques used in WCDMA/UMTS networks. Putting the learning
material into wider context by providing comparison to the successful 2G networks.

- To explore the principles of the WLAN with the IEEE 802.11 standard in order to understand
the idea behind this widely deployed system.

- To understand the concepts of several short range communication systems, which are

vastly implemented in the modern devices.

o/

2. Glqﬂszaeﬂ“l‘ﬂﬂ'ﬁﬁ'ﬁ;l‘lﬂ/ﬂ%"tjﬂﬁﬁ&ﬁ‘lﬂ - Objectives to improve/modify the course

To integrate the knowledge of modern wireless communication networks with current and beyond

technologies and to ensure that the course is up-to-date.
wuIAN 3 anwazwazn1sALuns
Iltem 3 Operations and Procedures

1. A195U185187%1 - Course description

uugthlassonsdeasindoudl  svuumsnssneanaiuasmaianidonlulassmiogiy  COMA
5¥UU WCDMA/UMTS aantnenssy 83AUsenaU Ma@aenuagnannislun1sonniuy nsilisuiiguny
szuulasstewagans 26 uuzihlasene 4G lasstnensdeasindouiiszuu WLANs fildunmsg IEEE
802.11 Mugnuvesszuuty PHY masnunadndsdouaslaserioalunmey  Taseadeiiugiuly
NM590NWUU MAC wuuldane wugih Bluetooth (802.15.1) waz ZigBee (802.15.4) dmsunisieansseey
&u nsldnulassdoduredlaowaznsuimssanislasede

Introduction of mobile radio networks.The spread spectrum systems and their usage in CDMA-
based networks. The WCDMA/UMTS networks including its architecture, the used entities, and the

system design choices and principles behind. Comparisons to 2G cellular networks.Introduction
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to 4G network. WLANs based on the IEEE 802.11 standard. Basic aspects of the physical layer as
well as the medium access and issues of whole networks.The basic foundations of wireless MAC
designs.Introduction to Bluetooth (802.15.1) and ZigBee (802.15.4) as the short range

communications. Wireless Sensor Network: applications and network management.

2. uuIlusldian1an1sAne (Number of hours per semester)

- NSRNUHUA/9u -
U3yY GRYIGEEY - N1FANYINIYAULDY
MAFUIN/NSHNIIUY
Lecture Remedy Self-Study
Internship/Lab work
3 hrs per week - - 6hrs per week

3. Pwudlusseduanifisnaisdliatsnnnaziuzdimdvnnisuntndnwndusieyana -

Lecturer’s consulting hours per week for individual student

The number of consulting hours per week is flexible upon request. The standard average number
is one hour per week. The students can always make an appointment with the responsible

lecturer in the class or via email and telephone.
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nunil 4 NMsRAILINAN1SISEUIvainAne

Iltem 4 Learning Outcome of Students

Han13ieuiNAnnisasedvnssylundngnsniuunsgiunsiseuivasena.

L@ anusutingaunan OmusurinvouTes)

4.9inyzAMUTURYS 5.NEENSAATIEH

- Y . 3ENINNYARALAZAINN Wedaian nsaedns waznsld
- 1.AMIGTIN LI 2,743 3dinwemeleyeyn .o -
18I Suinvau walulagansaumna
Morale and Ethics Knowledge Intellectual skill
Courses Interpersonal skill and Analytical, communications
responsibility and IT skills
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L 3§ﬁau17iiztﬂu
NAN1TEUS . - Fn1sUseifiung -
9aP8AIEIYV

Learning Outcomes

Specified Teaching Method

Evaluation method

ELO 2 Ability to explain
phenomena in Electrical and
Software Systems Engineering by
referring theories in Electrical and

Software Systems Engineering

The concept of each topic in each
chapter will be introduced with basic
definitions,

The

or fundamental
visualization and correlations.
explanation will be based on the
theories in Electrical and Software
Systems engineering. The student will
be asked to explain the discussed
topics using the theories, which the
students have known before the
lecturer gives the correct explanation.
By this approach, the students will
practice how to apply the learned

theories by themselves to explain the

discussed phenomena.

ELO2 will be evaluated by
questions and assignment

during the class or during

ELO 4 Ability to analyze and find
reasons to explain relationships
between experimental results and
theory in Electrical and Software

Systems Engineering

During the classes, some topics will be
explained using experimental data
obtained from literature. The student
will be asked to analyze the presented
experimental data and explain the
observed behavior using the theories,
which the students have known
before the lecturer gives the correct
explanation. Furthermore, the
students will be asked to find reasons
of the deviation from the theories to
gain the practical view of the discussed

topic.

the exams.

This  ELO4  will be
evaluated by
questions and

assignment during the
class or during the

exams.
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L 3§ﬁau17iiztﬂu
NAN1TEUS . - Fn1sUseifiung -
9aP8AIEIYV

Learning Outcomes

Specified Teaching Method

Evaluation method

ELO 6 Ability to demonstrate self-
reliance and teamwork skill for
defining and solving specific
problems in Electrical and Software

Systems Engineering

During the course, the students will get
individual and group assignments for
related to the
By the

solving problems
content of the course.
assignments, the students have to
work alone or as a team to solve the

given problems or tasks.

The students have to
submit their work in paper
forms for corrections. As
appropriate, students
have to present their
works by oral

presentation.

ELO 8 Ability to read and
comprehend contents in
international academic books,
documents and research articles in
Electrical and Software Systems

Engineering

During the course, some additional
advanced articles will be given to the
students as practices of self-reading.
The contents of the paper will be
later. In

discussed in the class

additions, some assignments  will
require the student to find more
information from the international
research articles. The students can
obtain guidance from the lecturer, as
appropriate, when the contents of the
articles are beyond their knowledge

and experiences.

This ELO will be evaluated
by oral interview or
questions during the class.
For written assignments,
the students have to
submit paper works for

corrections.
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wUAN 5 wUNITAIULAZNITUIZIIUNE

Iltem 5 Syllabus and Evaluation

1. wNuUn19dau- Syllabus

o ua . fanssuNsiseU
U9 AU L
Wta/51uaziden nsaaw/denly Heou
Week (wy.) ?
Detail Activities/ Teaching | Lecturer Name
No. (Hrs)
Medium
1 Introduction to 3 Lecture presentation slides | SoamsiriChantraskul
wireless networks, with examples
cellular concept Possible Homework
assignment
2 GSM overview, 3 Lecture presentation slides | SoamsiriChantraskul
WCDMA introduction with examples
and system Possible Homework
architecture assignment
3 WCDMA radio access 3 Lecture presentation slides | SoamsiriChantraskul
technique, spread with examples
spectrum Possible Homework
assignment
a DSSS spreading and 3 Lecture presentation slides | SoamsiriChantraskul
modulation with examples
Possible Homework
assignment
5 WDMA radio interface 3 Lecture presentation slides | SoamsiriChantraskul
protocol, WCDMA with examples
radio network Possible Homework
planning assignment
6 WCDMA radio 3 Lecture presentation slides | SoamsiriChantraskul
network planning with examples
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o g . NINTIUNISISEY
dUaun AU o
Wda/518azdun n1saaw/denly Heou
Week (w31.) ?
Detail Activities/ Teaching | Lecturer Name
No. (Hrs)
Medium
Possible Homework
assignment
7 MidtermExam 3 Paper-based examination SoamsiriChantraskul
8 IEEE 802.11 standard 3 Lecture presentation slides | SoamsiriChantraskul
overview, WLAN with examples
system architecture Possible Homework
assignment
9 Protocol structure, 3 Lecture presentation slides | SoamsiriChantraskul
physical layer of |EEE with examples
802.11a,b,g Possible Homework
assignment
10 IEEE 802.11 medium 3 Lecture presentation slides | SoamsiriChantraskul
access control, with examples
Recent extensions of Possible Homework
|IEEE 802.11 assignment
11 WPAN, Bluetooth - 3 Lecture presentation slides | SoamsiriChantraskul
standard, piconet with examples
and scatternet, Possible Homework
protocol architecture assignment
12 ZigBee — IEEE 3 Lecture presentation slides | SoamsiriChantraskul
802.15.4 standard, with examples
topology, PHY and Possible Homework
MAC assignment
13 Wireless sensor 3 Lecture presentation slides | SoamsiriChantraskul
networks with examples
Possible Homework
assignment
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o g . NINTIUNISISEY
ddaun | - U | dos Y
wada/3waziden n1saau/danldy Koy
Week (wa.)
Detail Activities/ Teaching | Lecturer Name
No. (Hrs)
Medium
14 Project Presentation 3 In-class exercises SoamsiriChantraskul
& Report Assignment presentation
15 Final Exam 3 Paper-based examination SoamsiriChantraskul

2. uwun1sUsEIEiURaN1siSeuS - Evaluation Plan

o . AomsUszdiu AMUALIAINIT | dAFIUVINIS
- o NANITLIBUS™ . s @ e =
NANITUN ) Evaluation | Useiiu (dUmuv) | Ussiiuwa
Learning Outcomes* .
Act. No. Method Evaluation Week | Percentage of
(Week no.) evaluation
1 ELO2, ELO4, ELO6, ELO8 quiz, assignments, 1-15 25%
attendance
2 ELO2, ELO4 midterm exam 8 40%
3 ELO2, ELO4 final exam 16 35%

* SEUNANNSISEUINT0L 0LMUMNUTILAAINTTNTZANLAIUSURAYOURDHANSIT B

* |dentify learning outcome based on the Learning Outcome Responsibility Matrix

ANUNN 6 NINYINTUTTNBUNISLIBUNISHOU

Item 6 Learning/Teaching Resources

1. A15kazLenans — Text books/Documents

- T. Rappaport, Wireless Communications, Prentice-Hall

- William Stallings, “Wireless Communications and Networks”, Prentice-Hall, 2005

- Toskala&Holma, “WCDMA for UMTS, J. Wiley”, 4th Ed.,2008

- Andrew Richardson, “WCDMA Design Manual, Cambride Univ. Press

- Matthew Gast, “802.11 Wireless Networks: The Definitive Guide”, O’Reilly, 2005

- lan F. Akyildiz and Mehmet Can Vuran, “Wireless Sensor Networks”, Wiley

- WaltenegusDargie and Christian Poellabauer, “Fundamental of Wireless Sensor

Networks: Theory and Practice”, Wiley

2. wnasuazdayadnfAsy - Important documents and Information

- C. Smith & D. Collins, 3G Wireless Networks, McGraw-Hill, 2007

-10-
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3. ena1suazdayauuziil - Documents and introduction

N 7 N1sUszlivuazyIuuTansaiiun1svassngin
ltem 7 Course Evaluation and Improvement

1. naagms‘msﬂs:Lﬁuﬂszﬁ‘w'ﬁwaﬂjaama%%ﬂiﬂaﬁnﬁnm - Course’s effectiveness evaluation

strategy by students

The students will have an opportunity to evaluate the effectiveness of the course in a form of
paper survey and group interview at the end of each semester. The results of survey and interview
including the grading will be reviewed by the department meeting to evaluate the course’s

effectiveness.
2. naqms‘msﬂsmﬁumsaau - Teaching evaluation strategy

The students will have an opportunity to evaluate the teaching the course in a form of paper
survey and group interview at the end of each semester. The results of survey and interview

including the grading will be reviewed by the department meeting to evaluate the teaching.
3. n3U3uU§eNIsEaU - Improvement of teaching

The evaluation from the students including the grading will be submitted to the department
meeting for reviewing and brainstorming to improve teaching of each course. Comments and
suggestions given by the department meeting will be informed to the responsible lecturer of each

course.
4. NIINAUFIUNNTFIUHAFUgNSVRINAN1lUI18IY - Student’s grade standard review

The grading of this course will be evaluated and reviewed by the Department meeting and the

TGGS executive board meeting in order to verify its appropriateness before the final approval.

5. MSAHUNITNUNIULLELNTITIHNUUTUUTIUTEANSNAYDI518797 — Review and plan to

improve course’s effectiveness

The results of the grading evaluation and student evaluation will be submitted to the Department
meeting for reviewing and brainstorming to improve the effectiveness of the offered courses.

Comments and suggestions will be informed to the responsible lecturer of each course.
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