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     Abstract—5g is known as the fifth generation technology in the cellular communication 

networking, cellular companies started to introduce 5g networks in 2019, this network is a 

upcoming successor for the 4g communication networking. This provides connectivity to 

most cellular users. Similar to its predecessors, 5G networks are the cellular networks in 

which the coverage area is divided into small areas called cells. D2D communication 

generally plays vital role in the future 5g networking as it has very low-latency for the data 

transmission between the users. This can be operated in a new mode named licensed or 

unlicensed spectrum. Social network in mobile and D2D communications have are better and 

future techniques which can support local services in 5G networking. The process of 

integrating between mobile social networking and D2D communications in 5G networks 

faces major roles like exploiting the relationship between the cellular users and managing 

interference, energy and spectrum to get better results of D2D communication. 
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I.    INTRODUCTION  

 

5G is the latest technology which is the upcoming cellular mobile communication 

networking. Mobile network companies started offering this network communication in 2019. 

This type of cellular communication is upcoming technology which has lower latency rate for 

the data transmission between the mobile users. Its operated in two types of modes. There are 

lot of advantages of using 5g networking.  

      

     D2D communication is the latest technology with the use of 5G network communication. 

In this communication the devices can communicate each other in short ranges and transmit 

data at higher speeds. The process of mobile social networking, device to device 

communication in 5g networking faces major challenge in exploitation of relationship 

between the mobile users.  

II.  Proposed System 
 
A.  Energy Efficiency optimization technique 

 
      Nowadays, there are studies which are trying to solve EE problem in wireless 

communication.  
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      We are proposing EE problem technique for device-to-device communication in 5G 

networking. We are analyzing and evaluating the dependence of social relationship on the 

working of device-to-device communication, which helps us to create a solution for the EEO 

problem while taking the relationship of social networking between the mobile users. Energy 

efficiency problem which we are facing can be a solution for optimal channel mode selection 

as  well as transmission power which are being allocated to every mobile user to get higher 

efficiency using the optimization technique. 

B. Block diagram model and notations 

Block diagram model and notations are shown below: 

 

 
 

 
B. Model of System 

 

     D2D communication in 5G networking are mixture of physical as well as social domain 

shown in first figure. Model of system is shown in the sequential order. 

 
C. Physical Domain 

 

     Users are able to line up device to device communication link to use cellular sources 

counting on physical as well as communication restrictions. Therefore, take device to device 

wireless 5g networking in one base station to another is at the middle and many mobile pairs 

are distributed randomly. 

 

      In this system model, we use communication phase as well as assumptions that 

every cellular user are going to be used as an orthogonal sub channel and Device to device 

pairs are able to use spectrum of mobile user to reinforce the efficiency of spectrum. 
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Figure 1: System model 

 

D. Adaptive Genetic Algorithm Flow chart 

The parameter settings in a network area of 500m x 500m. The D2D transmitters and D2D 

receivers and base station are represented in the below figure 3. figure 4 indicates the 

convergence rate of adaptive genetic algorithm when it is generated from 1 to 100 mobile 

users. The best and mean values are given in the graph using the formulation method. 

 

 
Adaptive Genetic Algorithm 



                                          European Journal of Molecular & Clinical Medicine 

                                                                                              ISSN 2515-8260               Volume 7, Issue 11, 2020 

2197 

 

 
The parameter settings in a network area of 500m x 500m. The D2D transmitters and D2D 

receivers and base station are represented in the below figure 3. figure 4 indicates the 

convergence rate of adaptive genetic algorithm when it is generated from 1 to 100 mobile 

users. The best and mean values are given in the graph using the formulation method. 

 

 
 

Figure 3 .Network Layout 
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Figure 4: Mean and best values of Energy Efficiency 

 

Figure 5 shows EE from EEO is high with high in coefficient of strength o social relationship 

α. Coefficient of strength in social relationship is higher the communication in Device to 

device communication are less complex which can increase in energy efficiency. EEO 

increases energy efficiency which is 40% and 55% better than in the Energy Channel 

Propagation and Radical Channel Propagation. From figure 6 system through put in EE 

outperforms that within the Energy Channel Propagation and Radical Channel Propagation 

schemes.  

 

 
 

Figure 5: Energy Efficiency vs. α 
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Figure 6: System Throughput vs. Α 

 

E. The amount of cellular users NC 

 

     We can prove efficiency for the three optimisation techniquies under use of the amount of 

mobile users NC by using α equal to 1 and ND = 5 when changing N C from two to twenty. 

Results in Figure 7 and 8 by higher amount of mobile users NC leads to better performance in 

the efficiency of energy and throughput of system as sharing is easier in D2D 

communications are often easier. By comparing EEO has best energy efficiency and 

throughput of system when compared to ECP and RCP as it improves performance of system. 

 

 
 

Fig7: Energy Efficiency vs. NC 
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Fig8: System Throughput vs. Nc 

 

 

 F. The amount of Device to device to device pairs ND 

 

      

We take α is equal to 1 , NC is equal to 5 varying ND 4 to 12, for calculating performance of 

Energy Efficiency Optimization, Energy Channel Propagation , Radical Channel Propagation 

under use of the amount of Device to Device pairs N D. These are shown from Fig. 9 and Fig. 

10, while changing higher amount of Device to device pairs ND,  energy efficiency and 

throughput of system in “ECP” also “RCP” techniques drops 92% while the proposed system 

EEO is high (about 30%).   

 
 

Figure 9. Energy Efficiency vs. ND 
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Figure 10: Frameowork Throughput vs. ND 

 

     EEO solution is the good solution with higher efficiency of energy and throughput of 

system than other two techniques because of optimal mode selection and transmission power 

allocation. The result which we got from our proposed energy efficiency optimization 

solution also increases the performance of Device to device communications under many 

number of Device to Device pairs in 5g networking. 

 

 

References: 

 

[1] J. Qiao, X. S. Shen, J. W. Mark, Q. Shen, Y. He, L. Lei, Enabling device-to-device 

communications in millimeter-wave 5G cellular networks, IEEE Communications Magazine 

53 (1) (2015) 209–215. doi: 10.1109/MCOM.2015.7010536. 

 

[2] M. Chen, Y. Hao, L. Hu, K. Huang, V. K. N. Lau, Green and mobilityaware caching in 

5G networks, IEEE Transactions on Wireless Communications 16 (12) (2017) 8347–8361. 

doi:10.1109/TWC.2017.2760830. 

 

[3] L. Jiang, H. Tian, Z. Xing, K. Wang, K. Zhang, S. Maharjan, S. Gjessing, Y. Zhang, 

Social-aware energy harvesting device-to-device communications in 5G networks, IEEE 

Wireless Communications 23 (4) (2016) 20–27. doi:10.1109/MWC.2016.7553022. 

 

[4] Y. Hao, M. Chen, L. Hu, J. Song, M. Volk, I. Humar, Wireless fractal ultra-dense cellular 

networks, Sensors 17 (4) (2017) 841–848. doi:10. 3390/s17040841. URL 

http://www.mdpi.com/1424-8220/17/4/841 

 

[5] M. N. Tehrani, M. Uysal, H. Yanikomeroglu, Device-to-device communication in 5G 

cellular networks: challenges, solutions, and future directions, IEEE Communications 

Magazine 52 (5) (2014) 86–92. doi: 10.1109/MCOM.2014.6815897. 

 



                                          European Journal of Molecular & Clinical Medicine 

                                                                                              ISSN 2515-8260               Volume 7, Issue 11, 2020 

2202 

 

[6] M. Noura, R. Nordin, A survey on interference management for deviceto-device (d2d) 

communication and its challenges in 5g networks, Journal of Network and Computer 

Applications 71 (2016) 130 – 150. doi:http://dx.doi.org/10.1016/j.jnca.2016.04.021. URL 

http://www.sciencedirect.com/science/article/pii/ S1084804516300753 

 

[7] N. Panwar, S. Sharma, A. K. Singh, A survey on 5G: subsequent generation of mobile 

communication, Physical Communication 18, Part 2 (2016) 64 – 84, special Issue on Radio 

Access Network Architectures and Resource Management for 5G. 

doi:https://doi.org/10.1016/j.phycom.2015.10.006. URL 

http://www.sciencedirect.com/science/article/pii/ S1874490715000531 

 

[8] B. Yu, K. Yang, C.-Y. Sim, and G. Yang, “A novel 28 GHz beam steering array for 5G 

mobile device with metallic casing application,” IEEE Transactions on Antennas and 

Propagation, vol. 66, no. 1, pp. 462–466, 2018. 

 

[9] M. Richart, J. Baliosian, J. Serrat, and J.-L. Gorricho, “Resource slicing in virtual wireless 

networks: a survey,” IEEE Transactions on Network and Service Management, vol. 13, no. 3, 

pp. 462–476, 2016. 

 

[10] K. Wang, H. Li, F. R. Yu, and W. Wei, “Virtual resource allocation in software-defined 

information-centric cellular networks with device-to-device communications and imperfect 

CSI,” IEEE Transactions on Vehicular Technology, vol. 65, no. 12, pp. 10011–10021, 2016. 

 
 


