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 With the increase of user demands on lifestyle communications such as 

voice/video communications, social media communications and cloud data access, these 

make the volume of traffic increase enormously. The worldwide research and 

development of the fifth gerenation (5G) of mobile communications are expected to 

support a significantly large amount of mobile data traffic and a huge number of wireless 

connections. Multiple Input Multiple Output ( MIMO)  is a wireless technology that 

utilizes multiple antennas at transmitters and receivers to transfer more data at the same 

time. MIMO has been involved into many standards of mobile communications since 4G. 

In order to achieve the requirement of 5G, the expectation of new radio frequency band 

is on the much higher frequency than 6 GHz.  Recently, the frequency range that has 

received a lot of attention for 5G communication is 30- 300 GHz called as millimeter 

wave ( mmWave)  because of having a wavelength in unit of millimeters. The use of 

mmWave communication is expected to be a key success in achieving the huge data rates 

required to meet 5G specifications.However, the large signal attenuation at mmWave due 

to oxygen absorption, object blockages, and lack of scattering is the major problem to 

decrease the wave propagation distance.This could significantly shorten the coverage 

radius of eNodeB in mobile communications. Therefore, the use of massive MIMO 

technology  in   cooperating   with   mmWave   is   compulsory   to   mitigate  this  problem.  

 

 



 




