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In recent years, wireless communication traffic has increased due to the spread 
of  PDAs (personal digital assistants) including smartphones. Consequently, short-
ages of radio resources and the subsequent poor connections in busy places such 
as a downtown and a platform in a station occur more frequently than before. To 
solve the problems, Fujikura, Advanced Telecommunications Research Institute 
International (ATR), and Nara Institute of Science and Technology (NAIST) have 
been engaged in joint research to develop a MIMO (multiple input multiple output) 
system using two LCXs.

In the past, to achieve a MIMO system using two closely installed LCXs, these 
cables needed to be placed at a distance of about one wavelength from each other. 
For example, the distance between two LCXs needs to be 12 cm for 2.4 GHz and 6 
cm for 5 GHz at least. We optimized the radiation characteristics of the two LCXs 
and changed the propagation state of electromagnetic waves between each LCX 
and the PDA. As a result, we have successfully developed a technology enabling a 
MIMO system with LCXs placed at a half or even closer distance of a wavelength. 
The testing was conducted in an RF anechoic chamber using the LCX-MIMO sys-
tem and a commercially available 802.11n wireless LAN access point, verifying the 
availability of 2¥2 MIMO. In the testing, throughput speeds over 65 Mbps, which 
are maximum theoretical figure when MIMO is in the nonoperational mode, were 
obtained. In the future, a 4¥4 MIMO system will be available if the current technol-
ogy of a 2¥2 MIMO system using an LCX is combined with the new technology.

The research was conducted under Strategic Information and Communications 
R&D Promotion Programme (SCOPE 135007001) by the Ministry of Internal Af-
fairs and Communications.
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Fig. 1. Throughput measuring equipment.
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Fig. 2. Image of throughput measurement.
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Fig. 3. Example of throughput measurement value.
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