Contents :

Preface
Acknowledgements

1. Introduction

1.1 Components of a Digital Communication System
1.2 Text Outline
1.3 Further Reading

2. Modulation

2.1 Preliminaries
2.2 Complex Baseband Representation
2.3 Spectral Description of Random Processes

e 2.3.1 Complex Envelope for Passband Random Processes
2.4 Modulation Degrees of Freedom

2.5 Linear Modulation

2.5.1 Examples of Linear Modulation

2.5.2 Spectral Occupancy of Linearly Modulated Signals
2.5.3 The Nyquist Criterion: Relating Bandwidth to Symbol Rate
2.5.4 Linear Modulation as a Building Block

2.6 Orthogonal and Biorthogonal Modulation

2.7 Differential Modulation

2.8 Further Reading

2.9 Problems

3. Demodulation

3.1 Gaussian Basics

3.2 Hypothesis Testing Basics

3.3 Demodulation in AWGN

3.4 Matched Filtering and Signal Space
3.5 Coherent Detection

3.6 Error Probability Analysis

3.7 Further Reading

3.8 Problems

4. Synchronization and Noncoherent Communication

4.1 Carrier Synchronization

4.2 Timing Synchronization

4.3 Phase-Locked Loops

4.4 Noncoherent Communication
4.5 Differential Detection

4.6 Geometric Interpretation



4.7 Further Reading
4.8 Problems

5. Channel Equalization

5.1 Intersymbol Interference (1SI)
5.2 Equalization Basics

5.3 Linear Equalizers

5.4 Decision Feedback Equalization
5.5 Adaptive Equalization

5.6 Sequence Detection

5.7 Further Reading

5.8 Problems

6. Information-Theoretic Limits and Their Computation

6.1 Entropy and Mutual Information
6.2 Channel Capacity

6.3 Information-Theoretic Bounds
6.4 Capacity Computation

6.5 Practical Implications

6.6 Further Reading

6.7 Problems

7. Channel Coding

7.1 Coding Fundamentals
7.2 Linear Block Codes
7.3 Convolutional Codes
7.4 Viterbi Decoding

7.5 Turbo Codes

7.6 LDPC Codes

7.7 lterative Decoding
7.8 Further Reading

7.9 Problems

8. Wireless Communication

8.1 Wireless Channel Models

8.2 Fading Channels

8.3 Diversity Techniques

8.4 Space-Time Communication

8.5 OFDM and Broadband Wireless Systems
8.6 Multiantenna Systems

8.7 Further Reading

8.8 Problems

Appendices



Appendix A — Probability, Random Variables, and Random Processes
Appendix B — The Chernoff Bound
Appendix C — Jensen’s Inequality

References
Index



	1. Introduction
	2. Modulation
	3. Demodulation
	4. Synchronization and Noncoherent Communication
	5. Channel Equalization
	6. Information-Theoretic Limits and Their Computation
	7. Channel Coding
	8. Wireless Communication
	Appendices

