
 1 

 
 

Abstract— This paper describes a new approach of enabling nano-area, which is realized with advancing 5G NR radio access 

technologies and digital/hybrid beamforming in 5G NR FR2, here we call ‘mmWave’ band, including 28 GHz band. 5G has adopted 

mmWave in earnest to handle rapidly increasing telecommunication traffic, however, due to its extreme distance attenuation characteristics, 

mmWave is mainly for a relatively small area that has a large amount of traffic or a large number of terminals (high density). We call such 

an area as "nano-area". Beamforming technique is indispensable to compensate for the distance attenuation even in the nano-area. This 

research advances the beamforming and beam management methods for 5G to accommodate as many UEs as possible while keeping 

latency low. We devise underlying technologies for realizing the advanced beamforming and evaluate them by performing experiments and 

simulations for their implementation. 
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