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(Department/Program) | (Electronics and Communication Engineering)
Dersin Tirii Secimli (Elective) Dersin Dili TUrkge (Turkish)
(Course Type) (Course Language) | Ingilizce (English)

Dersin Onkosullan
(Course Prerequisites)

EHB 352/352E MIN DD

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve Miihendislik/Mimar

Matematik Temel Mihendislik lik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

by Content, %)

- 20 80 -

Dersin Tanimi

Giris, Temel Kavramlar, Tarihsel Gelisim, Telsiz Haberlesme Sistemleri ve Standartlari, Kanal Modelleri,
Yol Kaybi, Golgeleme, Soniimleme, Kanal Siiflandirmalari, Coklu Erisim Teknikleri, FDMA, TDMA,
CDMA, Hiicresel Yapi, Ag Yapisi, Kanal Atama, El Degistirme, Dilimleme, Giic Kontrolii, Cesitleme
(Diversity) Teknikleri, MIMO Sistemler, Cok Tasiyicili Modiilasyon, OFDM, OFDMA, Internet Protokolii
(IP) Tabanli Telekomiinikasyon Aglari, 2., 3., 4., 5. Nesil ve Sonras1 Telsiz Haberlesme Sistemleri.

(Course Description)

Introduction, Basic Concepts, Historical Development, Wireless Communication Systems and Standards,
Channel Models, Path Loss, Shadowing, Fading, Channel Classifications, Multiple Access Techniques,
FDMA, TDMA, CDMA, Cellular Structures, Network Structure, Channel Assignment, Handover,
Sectoring, Power Control, Diversity Techniques, MIMO Systems, Multicarrier Modulation, OFDM,
OFDMA, All-IP Telecommunication Networks, 2nd, 3rd, 4th, 5th Generation and Beyond Wireless
Communication Systems.

Dersin Amaci

1. Ogrencilere telsiz haberlesme sistemlerinin ve tekniklerinin temellerini tanitmak.
2. Var olan telsiz haberlesme sistemlerini ve standartlarin1 anlatmak
3. Ogrencileri, gelecekte kullanilacak telsiz haberlesme sistemlerini anlamalari i¢in hazirlamak.

(Course Objectives)

1. To introduce students to the fundamentals of wireless communication systems and techniques.

2. To describe existing wireless communication systems and standards.

3. To prepare students for understanding systems that will be used in the next generations of wireless
communication.

Dersin Ogrenme
Ciktilan

(Course Learning

Bu dersi basariyla tamamlayan 6grenciler asagidaki becerileri kazanir:
I. Telsiz haberlesme standartlarinin gelisimi hakkinda bilgi sahibi olma.

II. Telsiz haberlesme kanallarini ve soniimleme etkisini anlama.

III. Coklu erisim tekniklerini, telsiz ag yapilarini, hiicresel haberlesme,
dilimleme, gii¢ kontrolii kavramlarini anlama.
Cesitleme tekniklerini, ¢cok antenli sistemleri anlama.
Cok tastyicili modiilasyon, OFDM, OFDMA tekniklerini anlama.
VL. Internet Protokolii (IP) tabanli telekomiinikasyon aglarinin temel bilesenlerini anlama.
VII. 2., 3., 4., 5. nesil ve sonrasi telsiz haberlesme sistemleri hakkinda bilgi sahibi olma.

kanal atama, el degistirme,

Iv.
V.

Outcomes)

Students who pass the course will be able to:
I. have knowledge about evolution of wireless communication standards.

II. understand wireless communication channels and the fading effect.
III. understand multiple access techniques, wireless network structures, the concepts of cellular
communication, channel assignment, handover, sectoring, power control.
IV. understand diversity techniques and multi-antenna systems.
V. understand multicarrier modulation, OFDM, OFDMA techniques.
VI. understand basic components of all-IP telecommunication networks.
VII. have knowledge about 2nd, 3rd, 4th, 5th generation and beyond wireless communication systems.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Girig, Temel Kavramlar, Tarihsel Gelisim, Telsiz Haberlesme Sistemleri ve Standartlari 1
2 Kanal Modelleri, Yol Kaybi, Golgeleme 1I
3 Soniimleme, Kanal Siniflandirmalari I
4 Coklu Erigim Teknikleri, FDMA, TDMA III
5 Yayilmis Spektrum, CDMA I
6 Hiicresel Yapi, Ag Yapisi, Kanal Atama I
7 El Degistirme, Dilimleme, II1
8 Dilimleme (Devam), Gii¢ Kontrolii 111
9 Cesitleme (Diversity) Teknikleri, MIMO Sistemler v
10 Cok Tastyicilt Modiilasyon, OFDM, OFDMA \"
11 Internet Protokolii (IP) Tabanli Telekomiinikasyon Aglari VI
12 2. ve 3. Nesil Telsiz Haberlesme Sistemleri VII
13 4. Nesil Telsiz Haberlesme Sistemleri VII
14 5. Nesil ve Sonrasi Telsiz Haberlesme Sistemleri VII
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, Basic Concepts, Historical Development, Wireless Communication Systems and I
Standards
2 Channel Models, Path Loss, Shadowing II
3 Fading, Channel Classifications II
4 Multiple Access Techniques, FDMA, TDMA II1
5 Spread Spectrum, CDMA I
6 Cellular Structures, Network Structure, Channel Assignment II1
7 Handover, Sectoring 111
8 Sectoring (Continued), Power Control 111
9 Diversity Techniques, MIMO Systems v
10 Multicarrier Modulation, OFDM, OFDMA \'%
11 All-IP Telecommunication Networks VI
12 2nd and 3rd Generation Wireless Communication Systems VII
13 4th Generation Wireless Communication Systems VII
14 5th Generation and Beyond Wireless Communication Systems VII




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilaniyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki

Seviyesi

1

2

3

Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme,
formiile etme ve ¢ozme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve
refahi gbz 6nline alarak ¢oziim Gireten miihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6ntinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




