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The ability to communicate wirelessly within buildings - both reliably and with acceptable 
performance - is becoming increasingly important, as the range of consumer-grade portable 
devices with broadband wireless functionality proliferates.  Although these devices provide 
amazing functionality, much of this is dependent on being able to achieve broadband internet 
connectivity which, from a user perspective, is frequently sub-optimal. It can be argued that 
levels of dissatisfaction have increased as a result of inevitable comparisons with broadband 
wired systems - the performance of which is taken for granted by many users at present.  For 
wireless systems, the shared nature of the channel and the ability to compensate (where 
necessary) for the vagaries of radio propagation within buildings is crucial for 
achieving adequate performance.  This situation is further compounded in that buildings are 
often internally reconfigured during their lifetimes, and details of their construction are 
frequently only known to limited accuracy. 

In this presentation two key aspects relating to the electromagnetic engineering of these 
systems will be considered.  Firstly, the mechanisms by which radio signals propagate in 
typical built environments will be discussed, using results from a comprehensive study 
of propagation in a typical multi-storey building using the FDTD method. Secondly, the 
influence of these propagation effects on the reliability and capacity of wireless systems from 
a user perspective will be considered.  Strategies for how wireless communication systems 
engineers might best address these challenges will then be proposed. 
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