
Software Defined Radio
Architectures, Systems and Functions

Markus Dillinger
Siemens AG, Germany

Kambiz Madani
University of Westminister, United Kingdom

Nancy Alonistioti
University of Athens, Greece


@



Innodata
0470865016.jpg





Software Defined Radio



WILEY SERIES IN SOFTWARE RADIO

Series Editor: Dr Walter Tuttlebee, Mobile VCE, UK

The Wiley Series in Software Radio aims to present an up-to-date and in-depth
picture of the technologies, potential implementations and applications of software
radio. Books in the series will reflect the strong and growing interest in this subject.
The series is intended to appeal to a global industrial audience within the mobile
and personal telecommunications industry, related industries such as
broadcasting, satellite communications and wired telecommunications, researchers
in academia and insutry, and senior undergraduate and postrgraduate students in
computer science and electronic engineering.

Mitola: Software Radio Architecture: Object-Oriented Approaches to Wireless
Systems Engineering, 0471384925, 568 Pages, October 2000
Mitola and Zvonar (Editors): Software Radio Technologies: Selected Readings:
0780360222, 496 Pages, May 2001
Tuttlebee: Software Defined Radio: Origins, Drivers and International
Perspectives, 0470844647, £65, 350 pages
Tuttlebee: Software Defined Radio: Enabling Technologies, 0470843187, £65,
304 pages
Dillinger, Madani and Alonistioti (Editors): Software Defined Radio:
Architectures, Systems and Functions, 0470851643, £85, 456 pages



Software Defined Radio
Architectures, Systems and Functions

Markus Dillinger
Siemens AG, Germany

Kambiz Madani
University of Westminister, United Kingdom

Nancy Alonistioti
University of Athens, Greece



Copyright  2003 John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester,
West Sussex PO19 8SQ, England

Telephone (+44) 1243 779777

Email (for orders and customer service enquiries): cs-books@wiley.co.uk
Visit our Home Page on www.wileyeurope.com or www.wiley.com

All Rights Reserved. No part of this publication may be reproduced, stored in a retrieval system or
transmitted in any form or by any means, electronic, mechanical, photocopying, recording, scanning or
otherwise, except under the terms of the Copyright, Designs and Patents Act 1988 or under the terms of
a licence issued by the Copyright Licensing Agency Ltd, 90 Tottenham Court Road, London W1T 4LP,
UK, without the permission in writing of the Publisher. Requests to the Publisher should be addressed
to the Permissions Department, John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West
Sussex PO19 8SQ, England, or emailed to permreq@wiley.co.uk, or faxed to (+44) 1243 770620.

This publication is designed to provide accurate and authoritative information in regard to the subject
matter covered. It is sold on the understanding that the Publisher is not engaged in rendering
professional services. If professional advice or other expert assistance is required, the services of a
competent professional should be sought.

Other Wiley Editorial Offices

John Wiley & Sons Inc., 111 River Street, Hoboken, NJ 07030, USA

Jossey-Bass, 989 Market Street, San Francisco, CA 94103-1741, USA

Wiley-VCH Verlag GmbH, Boschstr. 12, D-69469 Weinheim, Germany

John Wiley & Sons Australia Ltd, 33 Park Road, Milton, Queensland 4064, Australia

John Wiley & Sons (Asia) Pte Ltd, 2 Clementi Loop #02-01, Jin Xing Distripark, Singapore 129809

John Wiley & Sons Canada Ltd, 22 Worcester Road, Etobicoke, Ontario, Canada M9W 1L1

Wiley also publishes its books in a variety of electronic formats. Some content that appears
in print may not be available in electronic books.

Library of Congress Cataloging-in-Publication Data

Software defined radio : architectures, systems, and functions / [edited by] Markus
Dillinger, Kambiz Madani, Nancy Alonistioti.

p. cm. – (Wiley series in software radio)
Includes bibliographical references and index.
ISBN 0-470-85164-3 (alk. paper)
1. Software radio. I. Dillinger, Markus. II. Madani, Kambiz. III. Alonistioti, Nancy. IV.

Series.

TK5103.4875.S57 2003
621.384 – dc21

2003043063

British Library Cataloguing in Publication Data

A catalogue record for this book is available from the British Library

ISBN 0-470-85164-3

Typeset in 10/12pt Times by Laserwords Private Limited, Chennai, India
Printed and bound in Great Britain by Biddles Ltd, Guildford and King’s Lynn
This book is printed on acid-free paper responsibly manufactured from sustainable forestry
in which at least two trees are planted for each one used for paper production.

http://www.wileyeurope.com
http://www.wileyeurope.com


Contents

Preface xiii

Abbreviations xv

Contributors’ Biographies xxiii

Introduction xxxiii

Part I: Reconfigurability in Heterogeneous Networks 1

1 Reconfigurable Systems in a Heterogeneous Environment 3

Markus Dillinger and Soodesh Buljore
1.1 Reconfigurable Systems in Future Networks 3

1.1.1 Key Objectives and General Requirements for Reconfigurable
Systems 6

1.1.2 Radio Reconfiguration Control 6
1.1.3 Creation and Provision of Services over Converging Networks

and Different Radio Access Modes 6
1.1.4 User Environment Management 7
1.1.5 Logical Architecture for Reconfigurable Systems 7
1.1.6 Constraining Considerations 7
1.1.7 Definition of Reconfigurable Systems 8
1.1.8 Reconfigurable Terminals in Heterogeneous Radio Network

Environments 9
1.1.9 Functional Abstraction Layers between the Mobile Radio

Heterogeneous Entities and the Reconfigurable Terminal 9
1.2 System Functions for Reconfigurability in Mobile Networks 10

1.2.1 Reconfiguration Support Architecture 12
1.2.2 Functional Distribution 13
1.2.3 Network Coupling and Reconfiguration Support 14

Acknowledgements 23
References 23



vi Software Defined Radio: Architectures, Systems and Functions

Part II: Requirements for Reconfigurable Terminals 25

2 User Requirements for SDR Terminals 27

Raquel Navarro-Prieto and Genevieve Conaty
2.1 Introduction 27
2.2 Methodology 28

2.2.1 Overview of the TRUST User Requirements Methodology 29
2.2.2 Overview of Detailed Requirements Gathering Methodology 30

2.3 Results 36
2.3.1 Mode Switching and Air Interface Download 36
2.3.2 User Profiles 37
2.3.3 Video 38
2.3.4 Group Communication 39
2.3.5 Security 40
2.3.6 Battery Life 41
2.3.7 System Resources 41
2.3.8 General Requirements 42
2.3.9 Methodological Critique 42

2.4 Conclusions 43
Acknowledgements 45
References 45

3 The Need for Network Reconfigurability Management 47

Nancy Alonistioti and Nikos Houssos
3.1 Introduction – The Evolution of Mobile Service Provision Towards 3G

and Beyond 47
3.1.1 Service Provision in the Pre-3G Era 48
3.1.2 Mobile Services in 3G and Beyond – the Vision 49

3.2 The Need for Network Reconfigurability 52
3.2.1 Network Reconfigurability – Enablers for Next Generation

Mobile Service Provision 52
3.2.2 Reconfigurability Functionality in Mobile Networks 53

3.3 Towards the Realisation of Network Reconfigurability Management 55
3.3.1 Challenges in Realising Network Reconfigurability Management 55
3.3.2 A Reconfiguration Management and Service Provision Platform

(RMSPP) 57
3.4 Reconfigurability Management as Adaptability Enabler 68
3.5 Platform Operation Scenarios 69

3.5.1 Service Deployment 69
3.5.2 Service Discovery, Adaptation, Downloading and Execution 70

References 71



Contents vii

4 Adaptive Protocols 73

Spyros Panagiotakis and Vangelis Gazis
4.1 Introduction 73
4.2 Scope and Applicability 74

4.2.1 Definition 74
4.2.2 Protocol Adaptability in a Generic Reconfigurable Environment 75
4.2.3 Applicability 77

4.3 Requirements for the SDR Architecture 79
4.4 Issues on Adaptive Protocol Provision 80

4.4.1 Protocol Downloading 80
4.4.2 Adaptive Protocol Stacks 82
4.4.3 Execution Environment for Adaptive Protocols 83
4.4.4 Ad hoc Networking 86

4.5 Generic Management Architecture Providing for Protocol Adaptability
and Reconfiguration 87
4.5.1 Introduction 87
4.5.2 Issues on Protocol Adaptability and Reconfiguration

Management 88
References 91

Part III: Networks Supporting Reconfigurable Terminals 93

5 Network Architectures and Functions 95

Nikolas Olaziregio et al.
5.1 Requirements for the Reconfiguration Process 95

5.1.1 System Aspects 95
5.1.2 Reconfiguration Process 98

5.2 Logical Functions Supporting Reconfigurable Terminals 100
5.2.1 Terminal Functionalities 100
5.2.2 Network Functionalities 103

5.3 Design and Development Considerations for Reconfigurability 106
5.3.1 Factors Influencing Terminal Reconfiguration 106
5.3.2 Centralised vs. Distributed Proxy Architecture 108
5.3.3 Location of Proxies in Cellular Networks 108
5.3.4 Collection of Valuable Information 109

5.4 Network Architecture 110
5.4.1 Interworking Scenario and Vertical Handover Support 110
5.4.2 Software Download Support 114
5.4.3 Bandwidth Management Module 117
5.4.4 System Infrastructure 119

5.5 Ad Hoc Network Support 127
5.5.1 Introduction 127
5.5.2 Ad Hoc Networks and Reconfigurable Terminals 128



viii Software Defined Radio: Architectures, Systems and Functions

5.5.3 Ad Hoc Network Topologies 128
5.5.4 Some Reconfigurability Aspects 130
5.5.5 Summary of the Impact on the Architecture 130

5.6 A Generic Reconfigurable Network Architecture with Distributed
Intelligence 131
5.6.1 Intelligent Reconfigurable Radio Network Concept 131
5.6.2 CAST Generic Architecture 132
5.6.3 Reconfigurability Management 135

5.7 Conclusion 141
Acknowledgements 141
References 141

6 Self-Learning and Adaptive Systems: The CODA Approach 143

Tereska Karran, Kambiz Madani and George R. Ribeiro-Justo
6.1 What is CODA? 143
6.2 The CODA Architecture 144
6.3 The Conceptual Architecture 145

6.3.1 A General Conceptual Architecture 146
6.4 The Logical Architecture of CODA 147

6.4.1 Using CODA for Network Reconfiguration 150
6.5 The Practical Implementation of CODA 160

6.5.1 The Internal Structure of a Typical CODA Layer 161
6.5.2 Data Warehouse Architectural Considerations 161

Acknowledgements 163
References 163

7 Open APIs for Flexible Service Provision and Reconfiguration
Management 165

Nancy Alonistioti, Spyros Panagiotakis, Maria Koutsopoulou, Vangelis Gazis
and Nikos Houssos
7.1 Introduction 165

7.1.1 Evolving Communications Environment 165
7.1.2 Evolving Management Paradigm 166
7.1.3 Implications for Software Defined Radio Aspects 167

7.2 Open APIs 167
7.2.1 Definition – Significance for Mobile Service Provision 167
7.2.2 Applicability of Open APIs 168
7.2.3 Advantages/Challenges 168
7.2.4 Ongoing Research and Standardisation Efforts 170

7.3 Service Provision and Reconfiguration Management 171
7.3.1 The Need for Adaptability and Reconfiguration in Various Layers 171
7.3.2 Open APIs for Flexible Service Provision and Service

Adaptability 172
7.3.3 Open APIs for Policy-Based Reconfiguration Management 173



Contents ix

7.3.4 Open APIs for the Support of Service Adaptability 173
7.3.5 Open APIs for the Application of Reconfiguration Management

Signalling 174
7.3.6 Open APIs for Resource Access and Management 183
7.3.7 Open APIs for Terminal Reconfiguration Management 184
7.3.8 Open APIs Providing for Advanced Charging Service

Management 185
7.3.9 Open APIs Enabling Policy-Based Reconfiguration Management 186

References 188

8 Framework for Charging and Billing for Reconfigurable Services 191

Nancy Alonistioti and Maria Koutsopoulou
8.1 Introduction 191
8.2 Involved Players in Service Provision and Charging Processes 193
8.3 Requirements for Charging in Reconfigurable Environments 195
8.4 Open Framework for the Support of Advanced Charging and Billing

Functions 196
8.5 Charging and Billing as an Intelligent Reconfigurable Service 198
8.6 The CAB Service Adapted to Each VHE – VASP Category 200
8.7 Location-Based Charging 201
References 205

Part IV: Profile and Radio Resource Management 207

9 Communication Profiles 209

Eiman Mohyeldin, Egon Schulz, Michael Fahrmair and Christian Salzmann
9.1 Introduction 209
9.2 Communication Profiles 210

9.2.1 Terminal Profile 211
9.2.2 Service Profile 212
9.2.3 Network Profile 215
9.2.4 User Profile 216

9.3 Communication Profile Architecture 221
9.3.1 Profile Data Structure 221
9.3.2 XML Structure 223
9.3.3 Distribution of Profile Data 224
9.3.4 Access to Profile Data 225

9.4 Management of Communication Profiles 226
9.4.1 Communication Classmarks 227
9.4.2 Dynamic Classmarks for Reconfigurable Terminals 228
9.4.3 Compression and Coding 231
9.4.4 Meta Profile Data 233

References 234



x Software Defined Radio: Architectures, Systems and Functions

10 Radio Resource Management in Heterogeneous Networks 237

Jijun Luo, Markus Dillinger, Lucas Elicegui and David Grandblaise
10.1 Introduction 237

10.1.1 Definition of Radio Resource Management 237
10.1.2 Radio Resource Units over RRM Phases 238
10.1.3 RRM Challenges and Approaches 241
10.1.4 RRM Modelling and Investigation Approaches 248

10.2 Investigations of JRRM in Heterogeneous Networks 250
10.2.1 Measuring Gain in the Upper Bound Due to JRRM 250
10.2.2 Circuit-Switched System 251
10.2.3 Packet-Switched System 255

10.3 Functions and Principles of JRRM 257
10.3.1 General Architecture of JRRM 257
10.3.2 Detailed RRM Functions in Sub-Networks and Overall Systems 261

References 276

11 An Efficient Scheme for JRRM and Spectrum-Sharing Methods 279

Didier Bourse, Lucas Elicegui, David Grandblaise and Nicolas Motte
11.1 Spectrum Management 280

11.1.1 Spectrum Allocation 280
11.1.2 Spectrum Regulation 282

11.2 Flexible Spectrum Allocation (FSA) in a Reconfigurable Radio Context 286
11.2.1 Vision for New Flexible Spectrum Management – European

Projects 286
11.2.2 Flexible Spectrum Management and Spectrum Sharing 289

11.3 Characteristics of the JRRM Scheme 304
11.3.1 Enabling the JRRM Operation 305
11.3.2 Theoretical Models 305
11.3.3 Application to 3G Radio Access Technologies 318
11.3.4 Future Evolution in Heterogeneous Environments 323

References 327

12 Mode Identification and Monitoring of Available Air Interfaces 329

Georgios Vardoulias and Jafar Faroughi-Esfahani
12.1 Problem Definition: Mode Monitoring and Identification of Air Interfaces 329

12.1.1 General Overview of the IMI and AMM 330
12.1.2 Time Considerations 332
12.1.3 Solutions under Consideration 334

12.2 A Generic Framework for Calculation of the Worst-Case Mean Cell
Selection Time in a Dynamic Spectrum Allocation Environment 336
12.2.1 Definitions and Assumptions 337
12.2.2 Calculation of the Worst-Case Mean Cell Selection Time 340



Contents xi

12.2.3 A GSM/UMTS Based Example 345
12.2.4 Results and Discussion 347

References 350

Part V: Software and Hardware Reconfiguration 353

13 Reconfiguration of the Network Elements 355

Gyula Rabai and Sandor Imre
13.1 Introduction 355

13.1.1 Reconfiguration of Base Stations and Mobile Terminals 355
13.1.2 Abstract Modelling of Reconfigurable Devices 356
13.1.3 The Role of Local Intelligence in Reconfiguration 357
13.1.4 Performance Issues 358

13.2 Classification and Rating of Reconfigurable Hardware 358
13.2.1 Processing Elements 359
13.2.2 Connection Elements 360
13.2.3 Global Interconnect Networks 361
13.2.4 Hierarchical Interconnect Networks 362
13.2.5 Installing a New Configuration 364

13.3 Applying Reconfiguration Strategies 366
13.3.1 Reconfiguration Based on Comparison 366
13.3.2 Resource Recycling 366
13.3.3 Flexible Workload Management at the Physical Layer 366

13.4 Optimised Reconfiguration 367
13.4.1 Optimisation Parameters and Algorithms 367
13.4.2 Optimisation Algorithms 367

13.5 Specific Reconfiguration Requirements 369
13.5.1 Reconfiguring Base Stations 369
13.5.2 Reconfiguring Mobile Terminals 370

13.6 Conclusions and Future Trends 370
References 371

14 Management, Control and Data Interfaces 373

K. Moessner and S. Gultchev (TBC)
14.1 Reconfigurable Elements 373
14.2 System and Reconfiguration Interfaces 374

14.2.1 System-Wide Control and Management Interfaces 375
14.2.2 Data and Reconfiguration Control Interfaces 376

14.3 Aspects of Interfaces in Reconfigurable Equipment 377
14.3.1 Abstraction and Simplification 378
14.3.2 Modularisation 378
14.3.3 Interface Hierarchies 379

14.4 Reconfiguration Management Interfaces 380
14.4.1 Terminal – Internal Interfaces 381



xii Software Defined Radio: Architectures, Systems and Functions

14.4.2 Terminal – Network Interfaces 384
14.4.3 Network Interfaces 386

14.5 Interface Framework for Reconfigurable Equipment 386
14.6 Conclusions 388
References 388

15 Reconfiguration Principles for Adaptive Baseband 389

David Lund and Mehul Mehta
15.1 Introduction 389

15.1.1 The Software Element of the Baseband Sub-System 389
15.2 Technical Challenges for an Adaptive Baseband 391
15.3 Adaptive Baseband Software 392
15.4 Software Architecture 394

15.4.1 Parameterisation of Baseband Modules 396
15.4.2 Implementation Properties 396
15.4.3 Baseband Software Structure 397

15.5 Reconfigurable Hardware Abstraction 398
15.5.1 Partitioning of Hardware 398
15.5.2 Defining a Configurable Partition 398
15.5.3 Connecting Configurable Partitions 398
15.5.4 Example Partitioning 399

15.6 Hardware Independence 400
15.7 Database Structure 400

15.7.1 Hardware Definition 400
15.7.2 Function Library 402
15.7.3 Chain Definition 402
15.7.4 XML Descriptions 402

15.8 Control of Reconfigurable Hardware 403
15.8.1 Class HWResource 403
15.8.2 Class HWLocation 404
15.8.3 Interface Configurable 404
15.8.4 Class ConfiguredFunction 404
15.8.5 Interface Controllable 405
15.8.6 Class Function 405
15.8.7 Portability 405

15.9 Example Use of the API 405
15.9.1 Fizzware Structure 406

15.10 Runtime Support 407
15.10.1 Resource Allocation 407
15.10.2 Connection Support 408

15.11 Conclusion 409
References 409

Index 411



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.



xiv Software Defined Radio: Architectures, Systems and Functions

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
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