New Jersey Institute of Technology

ECE 644 Wireless and Personal Communication Systems

Fall 2009
Instructor: Alex Haimovich
haimovic@njit.edu
Office Hours:  Mon 1-2, Wed. 1-2 pm.
Pre-requisites: ECE 642

Textbook: 

Garg, Wireless Communications and Networking, Elsevier Morgan Kaufmann, 2007

Course Policy: 
· 2 exams, about 60-75 min each, 40% 
· 2 Projects 10%

· Final 45% 

· 5% bonus points for active participation in class at the discretion of the instructor

· Homework assignments 5% 

· Exams are closed book with one sheet of equations allowed 
Matlab

Practice problems include Matlab-based exercises, marked (M)

Projects are based on Matlab 
Outline 
· Week 1 8/31
· Overview of wireless communication systems (notes, 1.1-1.4)
· 2G, 3G, 4G, standardization (1.5-1.7)

· Introduction to digital communication systems (notes) 

· Introduction to cellular systems (notes)

· Call sequence (notes)
· Week 2 9/14 Teletraffic (Ch. 2)
· Trunking theory 

· Traffic capacity 

· Problems: 2.5-2.12

· Week 3 9/21 Large-scale fading (Ch. 3)

· Propagation mechanisms 

· Noise 
· Power units 

· Free-space propagation (3.2)
· Outdoor propagation models (3.9)

· Indoor propagation models (3.10)

· Shadow fading 

· Problems: 3, 7, 8, 9, 10, 12
· Week 4 9/28 Small-scale fading (Ch. 3) (to be rescheduled, religious holiday)
· Small-scale fading (3.6)
· Frequency and time selectivity

· Level-crossing (3.8)
· Rayleigh fading, Rician fading (3.7) 
· Link margin (3.12)
· Problems: 4, 5, 11, 13, 14(M), 15
· Assign project 1: Fading channel 
· Week 5 10/5 Overview of communications (Ch. 4)
· Digital modulations – introduction 
· Sampling

· Shannon capacity

· Problems: 4.3-4.7

· Exam 1: fading 
· Week 6 10/12  Cellular concept (Ch. 5)

· Geometry of a cell 

· Frequency reuse - cochannel interference 

· Cochannel interference reduction 

· Cell splitting, sectoring
· Problems: 5.5-5.9
· Week 7 10/19 Modulations I (Ch. 4, Ch. 9)

· Geometric representation of digital signals
· BPSK
· QPSK

· M-ary schemes: M-PSK, QAM
· Problems: 9.1-9.4

· Project 1 report due
· Week 8 10/26 Modulations II (Ch. 9)
· Constant envelope schemes: MSK, GMSK
· Introduction to OFDM

· Performance metrics – bit error probability

· Equalization
· Shannon theory
· Problems: 4.8-4.10, 9.5-9.8
· Week 9 11/2 Coding (Ch. 8)
· Speech coding

· Channel coding

· Interleaving

· Exam 2: cellular concept 
· Week 10 11/9 Techniques (Ch. 10)
· Antennas and their properties

· Fading effects, performance over fading channels 

· Diversity: spatial, frequency, polarization, time, multipath

· Diversity combining 
· Performance with diversity
· Problems: 10.4-10.10
· Assign Project 2: Performance over fading channel
· Week 11 11/16 Multiple access techniques (Ch. 6)
· Contention-based multiple access (ALOHA, Slotted ALOHA, CSMA)

· FDMA 
· TDMA 
· CDMA

· OFDMA 

· PN codes 
· Spread spectrum concepts
· Capacity of CDMA

· Problems: 6.1-6.10

· Week 12 11/23 Wide area networks (Ch. 7)
· Architecture of WWAN

· Logical channels

· Speech processing

· GSM

· Week 13 11/30 Spread spectrum and CDMA (Ch. 11)
· Spread spectrum
· Processing gain

· BPSK DSSS

· QPSK DSSS

· Rake receiver

· IS-95

· Power control 

· Problems 11.6-11.13
· Project 2 due
· Week 14 12/7 Advanced topics

· 3G

· Bluetooth (6.8)

· MIMO

· WiMax

· UWB

· LTE

· Week 15 12/14
· Final exam
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