
Table of contents  
• 1 Introduction 
• Definition and Purpose 
• Basic Limitations of the Conventional Approach 
• Spread Spectrum Principles 
• Organization of the Book 
• 2 Random and Pseudorandom Signal Generation 
• Purpose 
• Pseudorandom Sequences 
• Maximal Length Linear Shift Register Sequences 
• Randomness Properties of MLSR Sequences 
• Conclusion 
• Generating Pseudorandom Signals (Pseudonoise) from Pseudorandom 

Sequences 
• First- and Second-Order Statistics of Demodulator Output in Multiple 

Access Interference 
• Statistics for QPSK Modulation by Pseudorandom Sequences 
• Examples 
• Bound for Bandlimited Spectrum 
• Error Probability for BPSK or QPSK with Constant Signals in Additive 

Gaussian Noise and Interference 
• Appendix 2A Optimum Receiver Filter for Bandlimited Spectrum 
• 3 Synchronization of Pseudorandom Signals 
• Purpose 
• Acquisition of Pseudorandom Signal Timing 
• Hypothesis Testing for BPSK Spreading 
• Hypothesis Testing for QPSK Spreading 
• Effect of Frequency Error 
• Additional Degradation When N is Much Less Than One Period 
• Detection and False Alarm Probabilities 
• Fixed Signals in Gaussian Noise (L=1). Fixed Signals in Gaussian Noise 

with Postdetection Integration (L> 1). Rayleigh Fading Signals (L> /=1). The 
Search Procedure and Acquisition Time 

• Single-Pass Serial Search (Simplified). Single-Pass Serial Search 
(Complete). Multiple Dwell Serial Search 

• Time Tracking of Pseudorandom Signals 
• Early-Late Gate Measurement Statistics 
• Time Tracking Loop 
• Carrier Synchronization 
• Appendix 3A Likelihood Functions and Probability Expressions 
• Bayes and Neyman-Pearson Hypothesis Testing 
• Coherent Reception in Additive White Gaussian Noise 
• Noncoherent Reception in AWGN for Unfaded Signals 
• Noncoherent Reception of Multiple Independent Observations of Unfaded 

Signals in AWGN 



• Noncoherent Reception of Rayleigh-Faded Signals in AWGN 
• 4 Modulation and Demodulation of Spread Spectrum Signals in Multipath 

and Multiple Access Interference 
• Purpose 
• Chernoff and Battacharyya Bounds 
• Bounds for Gaussian Noise Channel 
• Chernoff Bound for Time-Synchronous Multiple Access Interference with 

BPSK Spreading 
• Chernoff Bound for Time-Synchronous Multiple Access Interference with 

QPSK Spreading 
• Improving the Chernoff Bound by a Factor of 
• 2 Multipath Propagation: Signal Structure and Exploitation 
• Pilot-Aided Coherent Multipath Demodulation 
• Chernoff Bounds on Error Probability for Coherent Demodulation with 

Known Path Parameters 
• Rayleigh and Rician Fading Multipath Components 
• Noncoherent Reception 
• Quasi-optimum Noncoherent Multipath Reception for M-ary Orthogonal 

Modulation 
• Performance Bounds 
• Search Performance for Noncoherent Orthogonal M-ary Demodulators 
• Power Measurement and Control for Noncoherent Orthogonal M-ary 

Demodulators 
• Power Control Loop Performance 
• Power Control Implications 
• Appendix 4A Chernoff Bound with Imperfect Parameter Estimates 
• 5 Coding and Interleaving 
• Purpose 
• Interleaving to Achieve Diversity 
• Forward Error Control Coding - Another Means to Exploit Redundancy 
• Convolutional Code Structure 
• Maximum Likelihood Decoder - Viterbi Algorithm 
• Generalization of the Preceding Example 
• Convolutional Code Performance Evaluation 
• Error Probability for Tailed-off Block 
• Bit Error Probability 
• Generalizations of Error Probability Computation 
• Catastrophic Codes 
• Generalization to Arbitrary Memoryless Channels - Coherent and 

Noncoherent 
• Error Bounds for Binary-Input, Output-Symmetric Channels with Integer 

Metrics 
• A Near-Optimal Class of Codes for Coherent Spread Spectrum Multiple 

Access 
• Implementation 
• Decoder Implementation 



• Generating Function and Performance 
• Performance Comparison and Applicability 
• Orthogonal Convolutional Codes for Noncoherent Demodulation of 

Rayleigh Fading Signals 
• Implementation 
• Performance for L-Path Rayleigh Fading 
• Conclusions and Caveats 
• Appendix 5A Improved Bo 

 


