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Overview
There have been significant and far reaching changes in communications systems during past few years, which have vastly
magnified their use and revolutionized the services they can provide. Recent developments in mobile radio and optical fiber
systems, to mention but two, are clear examples of this. These changes have come about as a result of the very fruitful synergy
between conceptual and theoretical advances in a range of communications techniques, on the one hand, and advances in
technology leading to various very practical applications, on the other.
Sequences with good correlation properties play a pivotal role for every communication systems. Fundamental signal
processing tasks such as synchronization and channel estimation may not be possible without the support of sequences, not to
mention their applications in code-division-multiple-access (CDMA) communications in which good signature sequences have to
be adopted to enable low/zero-interference multiuser communication.
The course on sequence design for communication applications will cover the topics where theory and practice have interacted
beneficially, leading to exciting current and future developments in communications. Recent advances in the theory and
synthesis of pseudorandom (PN) sequences have already led to practical applications in spread-spectrum and CDMA
communication systems, with tremendous potential for future developments. But communication systems with PN sequences
often suffer from inter-symbol-interference (ISI), multiple-access-interferences (MAI) in asynchronous scenarios. To overcome
this, zero correlation zone (ZCZ) and low correlation zone (LCZ) sequences have been designed for quasi-synchronous CDMA
systems. ZCZ sequences maintain orthogonality at small time lags, which results in zero ISI and MAI. Efficient sequence design
like quasi complementary sequence sets (QCSS) also helps in supporting large number of users in multi-carrier CDMA (MCCDMA) systems. The design of sequences is also important to Multi-user shared access (MUSA), a non- orthogonal multiple
access scheme (NOMA), since it can determine the interference between different users and the system performance.
In the course we will discuss about the Golay complementary sequences (GCS), mutually orthogonal Golay complementary
sequences (MOGCS), QCSS, Z-complementary sequences, ZCZ sequences, LCZ sequences and also discuss about their
applications. A special session on ambiguity function and the application of GCS in radio detection and ranging (RADAR)
waveform design will also be there. There will be a discussion on efficient sequence designs for 5G communication systems.
There will also be a session where there will be discussion on Barker sequences, Rudin-Shapiro sequences, M-sequences, Frank
sequences, Chu sequences, Huffman sequences, Frequency Hopping sequences, and Optical orthogonal sequences, which have
many important applications in designing modern communication systems. In addition, spectrally-constrained sequences which
have important applications in cognitive radio/radar systems are to be introduced. Hand-on experience on Matlab code and
how to generate the Golay Sequences and ZCZ sequences by using Matlab code.
In this course, hardware design using Verilog will be presented. Apart from basic syntaxes of Verilog, writing of synthesizable
Verilog code (or RTL code) will be stressed upon. This will be demonstrated with a hardware model for computation of GCD
(greatest common divisor). Breaking up the design into data flow path and control flow will be highlighted using this example.
There will be lab classes where the participants will implement the same. Separate assignments may be given based on the
interest of the participants. Finally, Verilog programming will be explained to generate the Golay Sequences and ZCZ
sequences.
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