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As its name suggests, this course is intended to provide an introduction
to the field of MIMO communications, and is, therefore, by design not
encyclopedic. My goal has been to provide students new to MIMO
communications with an understanding of the basic concepts and
methods, thereby laying a foundation for further study and providing
them with the ability to understand the vast literature on this subject.
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. Understand the overview of MIMO communications.
. Understand the MIMO capacity formula.
. Understand applications of the MIMO capacity formula.
. Understand RF propagation.

. Understand MIMO channel models.

. Understand Alamouti coding.

. Understand space-time coding.

. Understand spatial multiplexing.

. Understand broadband MIMO.

10. Understand channel estimation.

11. Understand practical MIMO examples.
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1 Overview of
MIMO

communicationy 1.2

and

1.1 What is
MIMQO?

1.3 Smart antennas
vs MIMO
1.4 Single-user

1.5 Introduction to
spatial diversity
1.6 Introduction to

History of
MIMO

multi-user
MIMO

spatial
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multiplexing
1.7 Open- and
closed-loop

MIMO

1.8 The practical

use of MIMO

1.9 Review of
matrices

2 The MIMO
capacity
formula

2.1 What is
information?
2.2 Entropy
2.3 Mutual
information
2.4 Definition of
SISO capacity
2.5 Definition of
MIMO capacity
2.6 Evaluating
H(z)
2.7 Evaluating
H(r)
2.8 Final result
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3 Applications
of the MIMO
capacity
formula

3.1 MIMO
capacity under the
CSIR assumption
3.2 Eigen-channels
and channel rank
3.3 Optimum
distribution of
channel
eigenvalues
3.4
Eigenbeamforming]
3.5 Optimal
allocation of
power in
eigenbeamforming
3.6 Single-mode
eigenbeamforming
3.7 Performance
comparison
3.8 Capacities of
SIMO and MISO
channels
3.9 Capacity of
random channels
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4 RF
propagation

4.1
Phenomenology of
multipath channels
4.2 Power law
propagation
4.3 Impulse
response of a
multipath channel
4.4 Intrinsic
multipath channel
parameters
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4.5 Classes of
multipath channels
4.6 Statistics of
small-scale fading

5 MIMO
channel models

5.1 MIMO
channels in LOS
geometry
5.2 General
channel model
with correlation
5.3 Kronecker
channel model
5.4 Impact of
antenna correlation|
on MIMO capacity
5.5 Dependence of
R_tand R_ron
antenna spacing
and scattering
angle
5.6 Pinhole
scattering
5.7 Line-of-sight
channel model
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6 Alamouti
coding

6.1 Maximal ratio
receive combining
(MRRC)

6.2 Challenges
with  achieving
transmit diversity
6.3 2 x 1 Alamouti
coding
6.42x N_r
Alamouti coding
6.5 Maximum
likelihood
demodulation in
MRRC and
Alamouti receivers
6.6 Performance
results
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7 Space-time
coding

7.1 Space-time
coding
introduction
7.2 Space-time
code design
criteria
7.3 Orthogonal
space-time block
codes
7.4 Space-time
trellis codes
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8 Spatial
multiplexing

8.1 Overview of
spatial
multiplexing
8.2 BLAST
encoding
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architectures
8.3
Demultiplexing
methods for H-
BLAST and V-
BLAST
8.4 Multi-group
space-time coded
modulation
(MGSTC)

9 Broadband
MIMO

9.1 Flat and
frequency-
selective fading
9.2 Strategies for
coping with
frequency-
selective fading
9.3 Conventional
OFDM
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9.4 MIMO OFDM
9.5 OFDMA
9.6 Space-
frequency block
coding (SFBC)

10.1 Introduction
10.2 Pilot
allocation
strategies

10 Channel | 10.3 Narrowband
estimation MIMO channel

estimation
10.4 Broadband
MIMO channel

estimation
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11 Practical 11 12 13 21

11.1 WiFi
MIMO 119 LTE 22 31 32 41
examples 42 43 44
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Multiple input multiple output techniques for wireless communications is a branch
11 of communications engineering.
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Understanding the contents of this course completely.

PR

Attendance, homework, mid-term exam, and final exam.
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The lecture slides, blackboard teaching, textbook, homework, mid-term exam, and
4.4 final exam are all written in technical English.

ZRIERIR
Understand the above contents completely.
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Homework, mid-term exam, and final exam.




