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ABSTRACT 
 
In this paper, some key aspects of the 5th Framework IST 
EU Project WINDFLEX (WF) [1] are presented, in 
particular, those that pertain to its flexibility, adaptivity and 
reconfigurability features. The interpretation of  Quality of 
Service (QoS) in this WF system is provided, and some 
examples of system-level, high-QoS provision tools are 
discussed. The WF evolution perspective is presented, and 
its relation to the SDR concept is studied. 
 

1. INTRODUCTION 
 
In recent years, the design of reconfigurable modems for 
mobile communication applications has been a subject of 
intensive research and development, motivated by 
increasing user demands for mobile-terminal flexibility, 
multi-functionality, multi-modality and scalability. In 
parallel with the end goal of the Software Defined Radio 
(SDR) concept, some intermediate solutions for such 
reconfigurable systems and components have been studied. 
Apart from these studies, another direction of research in 
this area is visible, a trend to develop intelligent, 
autonomous, self-organizing reconfigurable terminals, 
which learn the environment and optimize their operation 
accordingly. In this paper, we present some key aspects of 
the 5th Framework IST EU project WF [1] (Wireless 
INDoor FLEXible High Bit-rate Modem Architectures) and, 
in particular, those that pertain to its Flexibility, Adaptivity 
and Reconfigurability (FAR) features, since identification 
and implementation of these FAR features have been 
perceived as crucial project goals; similar features also 
appear as major goals of SDR. 
 WF is an OFDM-based waveform architecture 
employing certain novel techniques, meant for indoor 
applications, and in particular ad hoc networking devices. 
This paper focuses on those FAR features which define, 

negotiate and assure provision of the required Quality of 
Service (QoS) and the associated operational efficiency in 
challenging environments, but also encompass a wider 
range of potential system capabilities needed to meet future 
demands. This results in a design philosophy that envisions 
WF as an evolving, autonomous, intelligent radio system 
technology, and foresees its evolution possibly to take up 
some challenges of the SDR concept or to become its 
alternative. 
 Here, we study the feasibility of various WF concepts 
and directions. We define and quantify the metrics, 
especially those of the QoS framework, which must be 
satisfied at each stage of the WF evolution. We also 
describe key aspects of the system optimization, point out 
major analytical difficulties that it entails in present 
manifestations, and present examples of system flexibility. 
Finally, we summarize the relationship between the WF 
evolutionary directions, and the broad SDR concept. 
 

2. THE FAR CONCEPT 
 
FAR, as previously defined, stands for Flexible, Adaptive 
and Reconfigurable, properties that are desirable in general 
of wireless terminals and systems. Each of these concepts 
has been previously examined in the broad area of wireless 
(radio, mostly) systems and networks, occasionally with 
overlapping meanings and notions. In this section we 
provide some definitions, clarifications and further 
elaboration of these concepts (an answer to the “what” 
question), explain the reasons for employing them (the 
“why”) and, finally, show manifestations of these concepts 
in wireless, indoor, ad hoc, run-time flexible terminals and 
systems (the “how” aspect). Much of the related 
discourse can be found in the broad research areas of 
“reconfigurable systems and terminals”, “flexible radio”, 
“software-defined radio”, and such. A thorough taxonomy 
of the field would require sorting out concepts like  
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