
University of Wollongong University of Wollongong 

Research Online Research Online 

University of Wollongong Thesis Collection 
1954-2016 University of Wollongong Thesis Collections 

2008 

Interleaved spread spectrum orthogonal frequency division multiplexing for Interleaved spread spectrum orthogonal frequency division multiplexing for 

system coexistence system coexistence 

Pingzhou Tu 
University of Wollongong 

Follow this and additional works at: https://ro.uow.edu.au/theses 

University of Wollongong University of Wollongong 

Copyright Warning Copyright Warning 

You may print or download ONE copy of this document for the purpose of your own research or study. The University 

does not authorise you to copy, communicate or otherwise make available electronically to any other person any 

copyright material contained on this site. 

You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act 

1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised, 

without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe 

their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court 

may impose penalties and award damages in relation to offences and infringements relating to copyright material. 

Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the 

conversion of material into digital or electronic form. 

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily 

represent the views of the University of Wollongong. represent the views of the University of Wollongong. 

Recommended Citation Recommended Citation 
Tu, Pingzhou, Interleaved spread spectrum orthogonal frequency division multiplexing for system 
coexistence, PhD thesis, School of Electrical, Computer and Telecommunication Engineering, University of 
Wollongong, 2008. http://ro.uow.edu.au/theses/349 

Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 

https://ro.uow.edu.au/
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/thesesuow
https://ro.uow.edu.au/theses?utm_source=ro.uow.edu.au%2Ftheses%2F349&utm_medium=PDF&utm_campaign=PDFCoverPages




 
 

 

 

Interleaved Spread Spectrum 
Orthogonal Frequency Division Multiplexing  

for System Coexistence  
 

 
 

 

 

 

Pingzhou Tu 

 

 

 
A thesis submitted for the degree Doctor of Philosophy 

University of Wollongong  
 

School of Electrical, Computer and Telecommunication Engineering 
 July 2008 

 

 
 
 
 



   

    

ii

  
  
 

 
 

Abstract 
 

 
Various kinds of wireless communication devices and systems provide a number of 

different functions and services to meet different demands for people. Some of these 

devices and systems coexist in the same area and share the common frequency bands 

according to some coexistence mechanisms such as cooperative and non-cooperative 

mechanisms. These mechanisms including power control, frequency hopping and 

time division multiplexing technique can handle electromagnetic interference 

between coexistence devices to some extent, but for the coexistence systems the 

interference problems between these systems are still very serious issues which 

affect coexistence system performance. In this thesis we consider the system 

coexistence interference problems in the spectrum shared environments. 

 

Rather than applying the techniques of power control, frequency control, time 

control and spatial control to avoid interference, we attempt to address the 

fundamental nature of system transmission.  The general philosophy is to combine 

the orthogonal frequency division multiplexing (OFDM) technique with a spectrum 

spread method to generate an interleaved spectrum spread OFDM (ISS-OFDM) 

multiple subband signal, so that the system transmission subbands are selected 

adaptively and system coexistence interference is avoided and suppressed. This 

approach reveals the potential ability of system coexistence. 

 

Simulated results on system performance such as peak to average power ratio (PAR), 

signal frequency diversity and time diversity, and system bit error rate (BER) are 

presented to verify that system transmission bandwidth can be adaptively selected to 

avoid interference of coexistence systems and improve system performance. We 

then consider the implications of choosing or dropping the subbands with different 

levels of interference from the multiple subbands of the ISS-OFDM signal, and 

show that (i) it is possible to implement the information transmission without 
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information loss by selecting some of the subbands with an interference level below 

the threshold, and dropping the subbands with an interference level over the 

threshold, and (ii) it is possible to derive the interference thresholds, based on which 

the adaptive selection subband transmission is implemented. We also show that it is 

possible to replace the interference thresholds over multipath fading channels by the 

interference thresholds over the Gaussian channels, so that the derivation process of 

interference thresholds over the multipath fading channels is greatly simplified. 

 

Through the theoretical analysis and investigations, we show that the ISS-OFDM 

technique can be applied to the coexisting systems sharing the frequency bands in 

the industrial, scientific and medical (ISM) band. Coupled with a technique for 

cognitive radios, the ISS-OFDM can be applied to a wide class of problems covering 

the interference suppression and spectrum efficiency improvement. 
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