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Abstract: At the present stage, continuous progress has been made, and people 

begin to pay more and more attention to the research on 5G mobile communication. 

When 5G mobile communication is used, there are a lot of values in terms of wireless 

network coverage, data transmission delay and security. In the development of 5G 

mobile communication, the application range and quality will be increased, and the 

application quality will be significantly improved. When analyzing 5G mobile 

communication, the application of key technologies is relatively important. This paper 

analyzes the relationship between 5G mobile communication and microwave 

technology in detail. 
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1. Introduction 

5G network belongs to the fifth generation mobile communication network, which is 

the main trend of future network development. The reform of 5G network is an 

important reform of the Internet. Mobile networks are network technologies for 

individuals, and 5G networks can not only accelerate personal networks, but also be 

used in enterprises. By comparing to see, 5 g network efficiently contacted before the 

advantage of mobile communication technology, according to the demand of The 

Times to compare the comprehensive innovation, do need to be aware of is the 

diversified forms of wireless access, support a variety of environmental changes, to 

ensure that the network can carry on the distribution of flexible, maintenance work 

will be more convenient, so the sustainable development of the mobile networks can 

maintain a good state. 
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2. Key technology of 5G mobile communication and microwave technology 

2.1 MIMO technology 

Multiple antenna technology , which can make the network system maintain a stable 

transmission state, has been widely used in wireless communication system. By 

analyzing the relevant information theory, if the number of antennas continues to 

increase, the stability and efficiency will be significantly improved. Therefore, the 

number of antennas used in the information system is increasing, so the process is 

complex and the floor space will continue to increase. Therefore, the feasibility is low. 

According to the research, there are many antennas in the base station in the large 

scale MIMO system, usually there are two. In this system, the MIMO system can meet 

the needs of multiple users in the unified time frequency. Moreover, when the antenna 

is configured, the antenna of the information transmission system can be concentrated 

in the base station to generate the MIMO system. 

 

Fig. 1 The base station is equipped with a large array antenna             

Multiple antenna technology is widely used in mobile communication areas, which on 

the one hand can increase the number of transceiver antennas, and on the other hand 

can diversify the transmission modes of MIMO. In the microwave communication 

system, the use of multi-state modulation can accelerate the frequency attenuation, 

that is to say, provide strong support for diversity technology. The function of 

classification technology is to reduce the disturbance of weak rainfall, synthesize 

different signals or switch different signals, so as to obtain good signals. MIMO 

technology is widely used in microwave communication system. It is a kind of smart 

antenna, which carries out multiple transmitting and receiving antennas at the 

receiving end and the emitting end, so that signals can receive multiple antennas 

through the receiving end and transmitting end, thus accelerating communication 

efficiency and improving communication quality. 

The MIMO technology, introduced in 4 g communication, use at most four antennas 

in LTE system, LTE - A system adopting 8 antenna, is confined to the node number of 

the antenna configuration, the performance of the MIMO manifested no [5], in the 

large-scale MIMO, community antenna configuration dozens or even hundreds of root 
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above, on the same time-frequency resources service several users at the same time, 

fully embodies the advantages of MIMO. 

Beam forming. It has been mentioned before that the gain coefficient of millimeter-

wave antenna will be improved and the directivity will be enhanced.  Compared with 

the current omnidirectional beam antenna, it can greatly reduce the transmitting 

power, improve the power efficiency, and enhance the anti-interference performance. 

It is worth mentioning that the sending end and receiving end of directional 

transmission MMW need to conduct corresponding beam alignment or beam scanning 

before establishing an effective link. Therefore, how to accurately and rapidly align 

and rapidly align when the receiving end moves is the key to reflect the advantages 

of beam forming.    

Fig. 2 Directional antenna beam     

 
2.2 Millimeter wave communication technology 

1.Millimeter wave characteristics 

MMW communication belongs to microwave communication, with a frequency range 

of 30ghz-300ghz and a wavelength range of 1mm-10mm. Compared with 4G 

decimeter wave band, it has higher frequency and shorter wavelength, but it has poor 

scattering and diffraction ability. Therefore, MMW communication is closer to optical 

communication, mainly relying on direct vision path for transmission, and MMW beam 

is narrow and has good directivity, but it will be reflected or blocked when 

encountering obstacles. 

2.Communication frequency selection 

Clouds, fog, rain and other small water droplets in the atmosphere will be thermal 

absorption of radio waves, water molecules, oxygen molecules will be resonant 

absorption of radio waves, when the wavelength is less than 3cm, the atmosphere will 

tend to be serious attenuation of radio waves. The test results show that, due to the 

action of oxygen molecules, the attenuation of the two frequency bands of 60 GHz 

and 119 GHz is obvious, and the attenuation of the 183 GHz frequency band is obvious 

due to the action of water vapor, so the three frequency bands are called three 
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attenuation Windows. Correspondingly, there are four transparent Windows in the 

millimeter-wave frequency band that are relatively small attenuated by the 

atmosphere, and their central frequencies are 35GHz, 94GHz, 140GHz and 220ghz 

respectively, which will be given priority in 5G communication. 

3.Millimeter wave antenna 

In the electrical parameters of the antenna, the gain coefficient represents the ratio 

of the energy of the antenna in the radiating stereo Angle in a specific direction to the 

energy of the antenna in the radiating stereo Angle in all directions. The calculation 

formula is as follows: 

 

Formula, eta for antenna aperture coefficient, D for the antenna diameter, lambda for 

radio wavelengths. Keep the other variables and only change the wave wavelength. 

The shorter the wavelength (the higher the frequency), the greater the antenna gain. 

 

3. Conclusion 

In this paper, millimeter-wave communication technology and large-scale antenna 

technology in 5G communication are described in theory. However, there are still some 

technical difficulties in practical application, such as higher requirements for 

digital/analog converter, mixer and other hardware in millimeter-wave frequency band. 

The channel state coefficient matrix of large-scale MIMO technology is a large-

dimensional matrix, and its computational complexity is higher. 5G mobile 

communication technology goes far beyond microwave, and it will bring us experience 

in the future and live up to our current exploration. 
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