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Introduction to the project 
MIMAX   

The internet was introduced over 40 years 

ago. The first  e-mail was sent out by 

Kleinrock, in 1969, from the University of 

California to the Stanford Research 

Centre, located several hundred kilometres 

away. Since the late sixties, the internet 

landscape has changed at a rapid pace. 

Today, daily business is deal with mostly 

t h r o u g h  t h e  i n t e r ne t ,  e - m a i l 

correspondence has become as important 

as ordinary post, latest information such as 

news and magazines are read online and 

the internet itself is progressively being 

replaced by the WEB 2.0 concept. Text-

based websites are superseded by 

interactive, visual and audio content. Over 

the recent years, various revolutions have 

significantly changed the net infrastructure: 

where in the beginning users were 

connected by wires, today the demand for 

accessing e-mail and personal data at 

distance is ever increasing. But, why did 

the internet landscape change so 

drastically? Was this due to the fact that 

there was a lack of new technologies 

available in the past, or was it the potential 

market and users’ volume to call for 

innovative solutions? Surely a combination 

of both: the users’ pull on one side and the 

researchers’ push have made the internet 

landscape what it is today.  
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Funded by the 7th Framework Programme of 

the European Union, the MIMAX project started 

in January 2008. It aims at investigating and 

developing a more powerful WLAN device, 

which is compatible with the existing WLAN 

networks. The project’s concepts are based on 

Multiple-Input, Multiple-Output (MIMO) 

communication, which are similar to the 

approaches used in new WLAN standard 

802.11n, in WiMAX or in LTE (advanced). 

Nevertheless, the main difference between 

MIMAX and the above mentioned standards is 

that the required signal processing is executed 

near the transmitting and receiving antennas in 

MIMAX. Therefore, synergies between multiple 

paths can be exploited and several components 

can be saved in comparison to those 

approaches. Consequently, more compact 

wireless radios can be used which also results 

in consuming less power.  As a result of this 

paradigm shift, customised integrated circuits 

and systems need to be developed to compel 

with these new requirements in relation to the 

front-end processing concept and parts of the 

digital signal processing. MIMAX’s approach is 

compatible with existing WLAN networks and 

able to achieve faster and more energy efficient 

data transmission. ”Hic Rhodos, hic salta” (Lat. 

Aesop), MIMAX develops a system prototype to 

test and validate its concept in real scenarios. 

The use case will consist of a communication 

link between two laptops, which are both using 

MIMAX devices. The improvement in 

performance will certified according to the 

reliability of the communication, the achieved 

distance, and the throughput.  
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Conventional MIMO concept (simplified) 
Spatial signal processing in the baseband 

MIMAX objectives  

The structure, the content and the use of 
Internet are rapidly changing and they will 
continue to change in the near future. With 
computing power ever increasing, the main 
limitation in the information loop is 
represented by bandwidth and data rates, 
the speed at which information can be 
transmitted to the users. Moreover, with 
the merging of telephone and television 
technologies, the requirements for the 
available data rates will soon increase 
dramatically. Today, people no longer want 
to wait for information at a predetermined 
schedule but want it to be available and 
accessible to watch or download at any 
time and furthermore want it to be 
available either totally or partially according 
to their requirements of the moment.. This 
phenomenon can be referred to as “data 
personalization”. This new Internet 
paradigm calls for an “everywhere and any 
time” information offer merged with the 
data personalization. This progress is 
paving the way to a new era of information, 
where the critical point is not the data or 
information itself but how to approach it.  

MIMAX’s MIMO concept (simplified) 
Spatial signal processing in analogue RF front-end 

The current wireless technologies (802.11a, 
802.11b, 802.11g, 802.11n), together with their 
mobile broadband candidates (GPRS, HSDPA, 
HSUPA) are the main trails to tackle these 
issues.  Although these technologies are well 
known, the progress achieved so far is not 
significant and the solutions presented have not 
been able to fully meet the users’ needs. The is 
an important gap represented by the digital 
divide, i.e. people with effective access to digital 
and information technology and those with very 
limited or no access at all. MIMAX wants to 
make a breakthrough in this direction, 
developing a new technology able to satisfy the 
different users’ requests spanning between 
service ubiquity and data availability at 
reasonable costs.  

Technical Overview 

MIMAX‘s technical concepts are based on 
MIMO technologies. In contrast to the 
approaches used in 802.11n WLAN, in WiMAX 
or in LTE, MIMAX uses signal processing close 
to the transmitting  and receiving antennas 
exploiting synergies in the air interfaces. It 
therefore needs less components, can be 
manufactured more compactly and consumes 
less energy. MIMO processing is carried out in 
the analogue front-end by customized integrated 
circuits (ICs). These system blocks are able to 
weight the transmitted and received signals 
coherently to achieve maximum performance 
during data transmission. The challenge in 
designing these analogue weighting circuits is to 
achieve a reproducible signal processing as in 
digital hardware. Therefore, customized ICs are 
developed that exploit the concept of RF spatial 
combining with low power consumption.  


