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Course Contents

• Review of Information Theory, and Detection and Estimation Theory: channel coding theorems,
capacity of various channel models; detection and estimation in additive Gaussian noise. [3 Lectures]

• Wireless Channel: Path loss, Physical modeling, I/O models, Channel models. [4 Lectures]

• Point to Point Communication: Detection in Rayleigh fading channels, Diversity: time, frequency,
antenna, receiver and transmitter; Impact of channel uncertainty. [5 Lectures]

• Capacity of Wireless Channels: AWGN channel capacity, LTI Gaussian channels, Capacity of fading
channels. [4 Lectures]

• Multiuser Channel Capacity: Up/down-link AWGN channel, Up/down-link fading channel, frequency
selective fading channels, multiuser diversity. [5 Lectures]

• MIMO Channels: Physical modeling, Slow and fast fading channels, Capacity, Multiplexing architec-
tures: V-BLAST and D-BLAST, Diversity gain, Diversity-multiplexing tradeoff and universal code design
for optimal DM tradeoff, Multiuser communication. [9 Lectures]

• Cellular Systems: Channel reuse, Multiple access, Interference management, Dynamic resource allo-
cation: Cognitive Radio, Narrowband systems: GSM, Wideband systems: OFDM and CDMA, Cellular
phone standards. [9 Lectures]

• Other Topics: Wireless LANs: Aloha, CSMA/CA, Protocols, Mesh networks: capacity, routing, and
scheduling. [3 Lectures]
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