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Introduction
Office Hours: 
BKD, 6th floor of Sirindhralai building

Tuesday  14:20-15:20
Wednesday  14:20-15:20
Friday  9:15-10:15



These devices need no introduction
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 We all know them and use them heavily.



More than just making phone calls
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On average, 
how many times per 
day do we check our 
phones?



How many times per day do we check our phones?

6 [https://www2.deloitte.com/us/en/pages/technology-media-and-telecommunications/articles/global-mobile-consumer-survey-us-edition.html]

As a first thing, we 
check our IM or text 
messages (35 percent), 
followed by emails (22 
percent).

82 for 
18- to 24-
year-olds



How many times per day do we check 
our phones?
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 The average adult checks their phone 30 times

 The average millennial checks their phone more than 150 
times a day.

 Presented by Michelle Klein
 Head of Marketing for North America at Facebook. 

 May 31st, 2016 

[https://socialmediaweek.org/newyork/2016/05/31/millennials-check-phones-157-times-per-day/]
[https://www.facebook.com/socialmediaweek/videos/10154213889539789/]



Recent Research
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 A journal article in 2015

 Title: “The Extended iSelf: 
The Impact of iPhone 
Separation on Cognition, 
Emotion, and Physiology”

 Conducted by University of 
Missouri

 http://onlinelibrary.wiley.com
/doi/10.1111/jcc4.12109/full



Excerpts from the paper
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 Cell phone use has become a ubiquitous part of everyday 
life, and the cell phone has become one of the most popular 
devices for communicating with others.

 Mobile communication via the smart phone helps 
strengthen bonds among family members [Wei & Hwei-
Lo, 2006] while also 
 expanding the user’s “psychological neighborhoods” and 
 facilitating “maintenance of symbolic proximity”.



Excerpts from the paper
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 Harkin (2003) proposes that mobile technologies are 
important to the modern sense of self because they 
 “function as comfort objects, antidotes to the hostile terrain of 

wider society,” and 
 have become entities so intimately a part of us that they are 

capable of representing “an extension of our physical 
selves – an umbilical cord, anchoring the information society's 
digital infrastructure to our very bodies”

 Extended-Self Theory [Belk, 1988/2013]



Excerpts from the paper
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 The physical and emotional attachments humans have 
developed with cell phones have simultaneously increased 
[Srivastava, 2005]. 

 Recent research indicates that such attachments are 
associated with greater feelings of anxiety when users 
are distanced from their smart phone devices [Cheever, 
Rosen, Carrier, & Chavez, 2014]



Nomo-“phobia”
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 An abbreviation for no-mobile-phone phobia.

 A term coined in a study (of around 2000 people) in UK.

 The “fear” of being without your mobile phones.

 About 58% of men and 47% of women suffer from the 
phobia, and an additional 9% feel stressed when their mobile 
phones are off. 

 Stress levels induced 
are on-par with 
getting married, 
moving into a new 
house, or going to 
the dentist. 

http://www.totelifestyle.com/life/a-smartphone-obsession/
http://en.wikipedia.org/wiki/Nomophobia

“anxiety” (in 2008)

• run out of credit
• lose your phone 
• in an area with no reception



Dr. Prapun Suksompong
prapun@siit.tu.ac.th

Course Organization
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Mobile Communications
ECS 455



Course Syllabus
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Course Web Site
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prapun.com

Current 
version

Earlier 
version



Getting Info About This Course
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 The syllabus contains tentative information. 

 I will announce in class and on the web site if there is any 
change. 

 You are responsible for making sure that you obtain this 
information. 

 Come to classes on time and listen carefully for 
announcement(s). 

 For those who want a preview of the class materials, old 
slides along with the notes and HWs from earlier years are 
available on my web site (prapun.com).
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Course Web Site
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 Announcements

 References

 Handouts (Posted before corresponding 
lectures; also available at the copy center)

 Annotated Notes/Slides (Posted after 
corresponding lectures)

 Calendar
 Exams
 HW due dates

i

Please check the course website regularly.

www2.siit.tu.ac.th/prapun/ecs455/



Course Website: Notes & Slides
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 Some PDF notes/slides will be posted before the 
corresponding lectures. 
 Hard copies can be purchased from the copy center.

 In lectures…
 PDF notes/slides will be highlighted and annotated with 

examples / comments. 
 These annotated materials will be posted after the 

corresponding lectures.
 Put all of your energy into understanding the material.

 Remind me the day after the lecture if the annotated 
notes/slides from the day before are still not posted on the 
web.

i



Me?
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 Ph.D. from Cornell University, USA
 In Electrical and Computer Engineering
 Minor: Mathematics (Probability Theory)
 Ph.D. Research: Neuro-Information Theory
 Current Research: 

Wireless Communications
 2009 and 2013 SIIT Best Teaching Awards
 2011 SIIT Research Award
 2013 TU Outstanding Young Researcher Award

prapun.com

i



Course Organization
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 Course Web Site: 
http://www2.siit.tu.ac.th/prapun/ecs455/

 Lectures:
 Wednesday 10:40-12:00 BKD 3511
 Friday 10:40-12:00 BKD 3511

i



Fundamentals of Wireless Comm. 
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All chapters of the 
textbook can be 
downloaded.

http://www.eecs.berkeley.edu/~dtse/book.html

D. Tse and P. Viswanath, 
“Wireless Communications,” 
Cambridge Press, 2005.

i



Wireless Communications
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A. Goldsmith, 
“Wireless Communications,” 
Cambridge Press, 2005.

Sample chapters (1, 3, 4, 
6, 10, 12, 14, A, B, C, D) 
of the textbook can be 
downloaded.

http://wsl.stanford.edu/~andrea/Wireless/

i



Wireless Communications
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Theodore (Ted) S. Rappaport, 
“Wireless Communications: 
Principles and Practice,” 
2nd Edition, Prentice Hall, 2002. 

i



The Cellphone
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Guy Klemens,
“The Cellphone: The History and 
Technology of the Gadget That 
Changed the World,”
McFarland, September 2010

Easy-to-Read yet Related Book

i



M T W R F
23‐Jan‐17 24‐Jan‐17 25‐Jan‐17 26‐Jan‐17 27‐Jan‐17
30‐Jan‐17 31‐Jan‐17 1‐Feb‐17 2‐Feb‐17 3‐Feb‐17
6‐Feb‐17 7‐Feb‐17 8‐Feb‐17 9‐Feb‐17 10‐Feb‐17

13‐Feb‐17 14‐Feb‐17 15‐Feb‐17 16‐Feb‐17 17‐Feb‐17
20‐Feb‐17 21‐Feb‐17 22‐Feb‐17 23‐Feb‐17 24‐Feb‐17
27‐Feb‐17 28‐Feb‐17 1‐Mar‐17 2‐Mar‐17 3‐Mar‐17
6‐Mar‐17 7‐Mar‐17 8‐Mar‐17 9‐Mar‐17 10‐Mar‐17

13‐Mar‐17 14‐Mar‐17 15‐Mar‐17 16‐Mar‐17 17‐Mar‐17
20‐Mar‐17 21‐Mar‐17 22‐Mar‐17 23‐Mar‐17 24‐Mar‐17
27‐Mar‐17 28‐Mar‐17 29‐Mar‐17 30‐Mar‐17 31‐Mar‐17
3‐Apr‐17 4‐Apr‐17 5‐Apr‐17 6‐Apr‐17 7‐Apr‐17

10‐Apr‐17 11‐Apr‐17 12‐Apr‐17 13‐Apr‐17 14‐Apr‐17
17‐Apr‐17 18‐Apr‐17 19‐Apr‐17 20‐Apr‐17 21‐Apr‐17
24‐Apr‐17 25‐Apr‐17 26‐Apr‐17 27‐Apr‐17 28‐Apr‐17
1‐May‐17 2‐May‐17 3‐May‐17 4‐May‐17 5‐May‐17
8‐May‐17 9‐May‐17 10‐May‐17 11‐May‐17 12‐May‐17

15‐May‐17 16‐May‐17 17‐May‐17 18‐May‐17 19‐May‐17
22‐May‐17 23‐May‐17 24‐May‐17 25‐May‐17 26‐May‐17
29‐May‐17 30‐May‐17 31‐May‐17 1‐Jun‐17 2‐Jun‐17
5‐Jun‐17 6‐Jun‐17 7‐Jun‐17 8‐Jun‐17 9‐Jun‐17

Calendar
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Lectures

Exams

i

Please Double-Check Exam Dates!



Calendar (Google)
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i



ECS455: Topics
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1. “Wireless” Communications: Problems and Solutions.

2. “Cellular” Communications: Motivation and Analysis. 

3. Multiple Access Schemes: How can many users share 
communication resources?

4. Spread Spectrum Communications (CDMA)

5. OFDM systems

6. Communication techniques in GSM, GPRS, EDGE, UMTS 
(W-CDMA), WiMAX (OFDMA), LTE (SC-FDMA)

i



ECS455: Course Outline
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1. Review 
2. Capacity of Cellular Systems
3. M/M/m/m Assumption and Derivation of Erlang B 

Formula
4. Duplexing: TDD vs. FDD
5. Multiple Access Schemes
6. Spread Spectrum Communications
7. Multi-carrier and OFDM systems
8. PHY for GSM, GPRS, EDGE, UMTS (W-CDMA), 

WiMAX (OFDMA), LTE (SC-FDMA)

i



Grading System
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 Coursework will be weighted as follows:

 Mark your calendars now!
 Late HW submission will be rejected.

Please Double-Check Exam Dates!

Assignments 5%

In-Class Exercises 5%

Class Discussion/Participation 10%

Midterm Examination 40%

Final Examination (comprehensive) 40%

i



Grading System
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2011: CLASS GPA: 2.75 

2010: CLASS GPA: 2.73 2009: CLASS GPA: 2.72 

2012: CLASS GPA: 2.88 

i

2014: CLASS GPA: 2.86 



Class Participation
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 NOT the same as class attendance!

 If you come only to receive, you will fall asleep.
 Do not simply sit quietly in the class.

 Need interaction between lecturer and students.

 Ask question when there is something that you don’t 
understand.
 Don’t be shy!
 It is very likely that your friends don’t understand it as well.

 If you already understand what I’m presenting, SHOW ME!
 Point out the errors/typos.
 I will raise many issues/questions in class. Try to comment on them.

i



Self-Evaluation Form

32

 Record what you have done.
 To be submitted right after the midterm and right after the final.

i

ECS 455: Self-Evaluation



In-Class Exercises
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 Most in-class exercises will occur without prior warning or 
announcement.
 Focus on the current topic under discussion.

 Done in group to reduce pressure and provide opportunity
 for those who think they understand the course material to explain to 

their friends and see whether they really know the material under 
consideration

and
 for those who are falling behind to get an alternative explanation 

from their peers

 Note that you can't be in exactly the same group every time.
 Have to change your group members every time. 
 If you are with a friend before, then next time, form a group with 

someone else.



Self-Evaluation Form (Con’t)
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i

 If you have valid reason for 
missing class on the day that we 
have exercise, please indicate the 
date, exercise number, and the 
reason in the self-evaluation 
form. 

 Make sure that you also 
submit/email supporting 
document/evidence to 
Dr.Prapun.



Policy
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 We will start the class on time and will finish on time.
 I recommend arriving at least 3 minutes before the start time.
 Raise your hand and tell me immediately if I go over the time 

limit.
 Does NOT mean that I will leave the room immediately after lecture. 

 I will stay and answer questions. 

 Mobile phones must be turned off or set in silent mode.

 Attendance will be taken/given irregularly and randomly.

 Cheating will not be tolerated.

 Feel free to stop me when I talk too fast or too slow.

iBased on the clock on my computer. (This should be 
approx. the same as your phone’s and computer’s 
clocks if they are synchronized properly.)



Policy (con’t)
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 I will surely make some mistakes in lectures / HW / 
exams.
 Some amount of class participation scores will be reserved to 

reward the first student who informs me about each of these 
mistakes.
 Grammatical errors are best informed/corrected after class.

 Unless instructed otherwise, points on exercises and exams 
are based on your entire solution, not your final answer. 
 You may get full credit even when you have the wrong final 

answer.
 You may get zero even when you write down a right answer 

without justification.

i



Policy (con’t)
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 Please stop me if I go over the time limit.

 Please stop me if I talk too fast. 

 Please stop me if you have any question.

i



Help and Office Hours
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 Get some help!
 Do not wait until the final exam time or after the grade is out.
 Right after lecture is always a good time to ask question. 

 Office Hours
 T 14:20-15:20, W 14:20-15:20, F 9:15-10:15 
 Appointment can be made. 
 Feel free to come to my office and chat!
 Don’t be shy.

i

Office Hours: 
BKD, 6th floor of Sirindhralai building

Tuesday  14:20-15:20
Wednesday  14:20-15:20
Friday  9:15-10:15



Warning
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 This class can be difficult. 
 Keep up with the lectures. 
 Make sure that you understand the concepts presented in the 

lecture before you go home.

 I will evaluate your understanding of the course regularly
through
 In class Q&A/activities
 Quizzes
 Exams

i



Remarks
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 Get as much legitimate help as you can

 Participate actively in class and outside of class
 Record what you have done. 

 If you feel that the class is very easy, you might overlook 
something.

 If you feel that the class is very difficult, you are probably not 
the only one who feel that way.
 Don’t give up. Chat with me.

 My notation can be different from the textbook. 
 Every notation has some advantages and disadvantages.

i


