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Preface

It is not uncommon for breakthrough concepts in wireless communications to take a con-
siderable time to mature and gain momentum. In this respect, Software Defined Radio
(SDR) is no exception, evolving very slowly from its military origin. J. Mitola first defined
the area and also coined the term back in 1991 while Steinbrecher made initial inves-
tigations on the suitability of Software Radio in implementing multi-standard, flexible,
smart base stations. As J. Mitola pointed out in his keynote speech at the 1st European
Workshop on Software Radio in May 1997 when he referred to the slow start of SDR
in the United States: . . . it was not that the technology was not within reach, but rather
the fact that commercial applications are quite cost sensitive. A renewal of interest in
the area occurred around 1996 driven by two events, namely the creation of the Mod-
ular Multifunction Information Transfer System (MMITS) Forum1 in March 1996, and
the launch of the first European research project on SDR in the context of the Advanced
Communications Technologies and Services (ACTS) programme of European Union (EU)
funded research and development (R&D).

One could say that the title of the first European research project in this area was
prophetic as very becomingly it was entitled FIRST (Flexible Integrated Radio Systems
Technology). Observing the rising interest by the international research community in what
was still known at that time as S/W radio technologies, the European Commission (EC)
organised the 1st European Workshop on Software Radio in May 1997. The objective of
this event was twofold. First it provided an excellent opportunity to assess the interest of
the European research community in this area while at the same time it aimed to provide
valuable feedback that would assist in shaping future research activities in this area.

Without doubt the 1st European Workshop on Software Radio was a major success.
The attendance of more than 170 researchers representing academic and industrial centres
not only from Europe, clearly showed that European industry was ready to invest in this
challenging new area. This was reflected in the 3rd Call for Proposals of the ACTS R&D
programme which called for proposals on ‘. . . novel technological work in S/W Radio
technologies’. As a result of this call, two projects were launched in this area: Smart
Universal Beam-forming (SUNBEAM) and Software Radio Technology (SORT), the first
addressing the integration of smart array antennas in a ‘software radio base station’, while
the second investigated intermediate frequency (IF) and baseband issues.

The follow-up of the very successful 1997 workshop took place in the summer of 1998,
this time jointly organised by the EC and the MMITS Forum. The objective of the 2nd

1 In December 1998 the MMITS Forum decided to change its name to the SDR (Software Defined Radio)
Forum.
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Workshop on Software Radio was to foster the exchange of experience in the field and
explicitly to promote a broader approach, extending beyond the terminal. However, the
most significant moment in this chronology of events was probably March 1999 when
the three ACTS research projects active in this area took upon themselves the initiative to
organise the First European Colloquium on Reconfigurable Radio Systems and Networks
(RRSN). For the first time in the context of that event a different system-oriented and
all-encompassing perspective/approach to SDR was put forward that went beyond the
mainstream thinking in the area that was viewed SDR as a technology ‘restricted’ to the
baseband and radio frequency (RF) functions of a wireless terminal.

This system-oriented point of view of SDR became the starting point for the 1st Call
for Proposals of the IST (Information Society Technologies) R&D programme launched
early in 2000. As we are now approaching the end of the IST programme we can safely
claim that the projects performing work in the area of SDR have made considerable
progress in the direction of the above-mentioned vision. This is manifested by the large
number of contributions made to the SDR Forum as well as ITU Working Party (WP)
8F, which is in charge of defining the technical, operational, and spectrum issues related
to the future development of IMT-2000 and systems beyond IMT-2000. The purpose of
this book is to provide an integrated view of the work performed in this area in the
context of the IST programme. In this light, the network functions for managing flexible
devices and network elements are presented without ignoring at the same time the users’
requirements and expectations from reconfigurable systems reflecting the system-oriented
and all-encompassing perspective of the IST programme.

As we approach the end of the IST programme, this book acts as a repository of the
ideas and concepts developed and investigated by the projects active in the area of RRSN.
Without doubt reconfigurability will continue to play a central role in the overall system
concept of wireless systems beyond 3G and also in the context of the 6th Framework
Programme of EU funded R&D. In this context, the high-level objectives for the research
work to be performed in the next four years could be summarised as follows:

ž to achieve wide acceptance at standardisation level especially in what concerns network
and service aspects; and

ž to obtain to a clear understanding of the regulatory implications;

In this light, work in the context of the 6th Framework Programme will certainly build
upon the sound basis established by the IST programme.

In conclusion, we wish to thank our colleagues who participated in the IST projects in
the area of wireless communications for their commitment and co-operative spirit that is
best reflected in this book. In particular, we thank the editors, Nancy Alonistioti, Markus
Dillinger and Kambiz Madani, for their high quality contributions and Parbhu Patel for
his enthusiasm and continuous support.

Brussels, 20 November, 2002
Dr Demosthenes Ikonomou

European Commission
DG Information Society
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SDL Specification and Description Language
SDR Software Defined Radio
SDSAC Software Download Session Admission Control
SDM Service Deployment Manager
SDU Service Data Unit
SF Spreading Factor
SGSN Service GPRS Support Node
SHO Soft Handover
SIP Session Initiation Protocol
SIR Signal to Interference Ratio
SP&P Spectrum Plans and Policies
SME Small and Medium Enterprise
S-MSC Mobile Switching Center Server
SMS Short Message Service
SOAP Simple Object Access
SRM Serving Reconfiguration Manager
SRSF Serving Reconfiguration Support Function
SS7 Signalling System No. 7
SSA Static Spectrum Allocation
SWR Software Radio
TAP Transferred Account Procedure
TCAP Transaction Capabilities Application Protocol
TCP Transmission Control Protocol
TCAM Telecommunications Conformity Assessment and Market Surveillance

Committee
TDD Time Division Duplex
TDMA Time Division Multiple Access
TELEC Telecom Engineering Centre
TGS TCAM Group on SDR
TREST Traffic Estimation
TRSCH Traffic Scheduler
TRSF Terminal Reconfiguration Support Function
TRUST Transparently Reconfigurable Ubiquitous Terminal
TTI Transmission Time Interval
UDCH User Data Channel
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UE User Equipment
UIMM User Interaction Management Module
UL Uplink
UML Unified Markup Language
UMTS Universal Mobile Telecommunications System
UPnP Universal Plug and Play
UTRA UMTS Terrestrial Radio Access
UTRAN Ultra Terrestrial Radio Access Network
VAS Value-Added Service Provider
VASM Value-Added Service Manager
VASP Value-Added Service Provider
VC Void Carrier
VHE Virtual Home Environment
VoIP Voice over IP
VSM Viable Systems Model
WAP Wireless Access Protocol
WCDMA Wideband Code Division Multiple Access
WLAN Wireless Local Area Network
WML Wireless Markup Language
WSDL Web Service Definition Language
WTB Wireless Telecommunications Bureau
XML Extensible Markup Language





Contributors’ Biographies

Series and Book Editors

Markus Dillinger

Markus Dillinger received his Diplom-Ing. degree in telecommunications in 1990 from
the University of Kaiserslautern, Germany. In 1991 he joined the Mobile Network Divi-
sion at Siemens to develop call processing software for the GSM base stations. Later,
he joined the system engineering division where he was responsible for the evalua-
tion software for the Siemens Channel Sounder measurement equipment. In addition,
he was responsible for the definition of the technical requirements and specification on
the GSM base station line interfaces. From 1995 on he was working on the definition
of the third mobile radio generation in the European research project FRAMES and in
1999 he was appointed Technical Manager of FRAMES. Since January 2000 he has been
the project leader of the European research project TRUST and the follow-up project
SCOUT for Software Radio. He has published many articles in the field of WCDMA and
software radio.

Nancy Alonistioti

Nancy Alonistioti has a BSc degree and a PhD degree in Informatics and Telecommu-
nications (University of Athens). She had been working for 7 years at the Institute of
Informatics and Telecommunications of NCSR ‘Demokritos’ in the areas of protocol and
service design and testing, mobile systems (UMTS), open architectures, CORBA, Intel-
ligent Networks and SDR systems and networks. She has collaborated for one year as
an expert at the Greek regulatory organisation and she is currently working as senior
researcher and project manager in the Communication Networks Laboratory (University
of Athens). She has participated in several national and European projects, (CTS, SS#7,
ACTS RAINBOW, etc.) and is the Technical Manager of the IST-MOBIVAS project.
She specialises in mobile communications, reconfigurable systems and networks, adapt-
able service engineering, formal specification and testing of communication protocol and
services, test case design for conformance testing, and communications software engi-
neering. Her current research includes: reconfigurability and adaptability management,
protocol/software download and open architectures and platforms, CORBA, OSA/Parlay,
JAIN, MEXE, etc.



xxiv Software Defined Radio: Architectures, Systems and Functions

Kambiz Madani

Kambiz Madani is the Technical Director of the Westminster Wideband research labora-
tory, University of Westminster, London, and has over 20 years of direct experience in
leading many international industrial research and development projects for a variety of
communication applications. With a PhD from King’s College London (1979), he served
as a senior principal design engineer at STC Telecommunications and as Technical Execu-
tive at ERA Technology, in charge of all research activities of the RF Technology Division,
up until 1992. He then joined the University of Westminster and created the Westmin-
ster Wideband Research Laboratory, carrying out contract research in the communication
systems area, and establishing the first specialist MSc Course in the UK in Mobile, Per-
sonal and Satellite Communications. He has been the technical leader for over 25 funded
projects in the telecommunications field including the EC IST FP5 CAST Project. He has
over 70 technical publications, and has been an active member of Technical Committees
and sessions for many international conferences.

Contributors

Didier Bourse

Didier Bourse (didier.bourse@motorola.com) currently holds the position of Team
Leader with RASSEL Lab of Motorola Labs–CRM in Paris. He received his diploma
degree in telecommunications in 1992 from ENSTBr (Ecole Nationale Supérieure des
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