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Abstract: 
This tutorial provides an overview and state of art of radio communication systems 
and research projects that have been conducted since 1995 on 60 GHz radio 
communications. Recent evolutions of standardisation issues are also included in the 
tutorial where the accent is put on MGWS (MultiGigaBits Wireless Systems). 
First, millimetre-wave propagation properties are presented considering multipath 
characteristics and path-loss attenuation of the channel at 60 GHz. Overall models 
developed within the framework of IST projects and research topics are presented. 
Dedicated FTR&D measurements and models are also detailed and used as the 
baseline of PHY/MAC layer assessments. 
Secondly, 60 GHz PHY layer systems developed in the ACTS MEDIAN project, IST-
Broadway, WigWAM are presented. Recent UWB-OFDM systems developed by 
France Telecom and used at the starting point of FT&D proposal in standardisation 
(IEEE802.15.3c) are described and compared to other existing systems proposed in 
the IEEE802.15.3c Task Group. Standardisation activities are presented considering 
usage models, targeted data rates, services and PHY/MAC system designs. A 
synthesis of regulation issues is also processed to lead to in the next section to link 
budgets. 
A comparison between these all systems is carried out, considering link level 
performance and link budget leading to radio coverage estimation of bit rate. The 
impact of propagation models on link budget is also discussed highlighting validity 
range of radio engineering when considering millimetre-wavelength. 
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Outline: 
Three important points are presented. 
Propagation issues at 60 GHz. What is the impact of antenna diagram on 
measurements and what sense to give to a small wavelength to define propagation 
scenarios? 
An overview of different PHY/MAC systems proposed and developed through 
European research projects are detailed to position recent systems issued from 
FTR&D studies and standardisation activities resulting from IEEE802.15.3c activities. 
Third, performance assessments are carried out considering link level performance 
issued from literature, IEEE802.15.3c contributions and FTR&D results. Budget link 
models are developed to define the radio coverage of these systems and show the 
sensitivity to propagation modelling accuracy on radio coverage assessments. This 
approach combines multipath propagation impact and narrow band aspects in the 
estimation. 
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