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Abstract :  The fifth generation (5G) mobile communication systems are facing novel challenges due to promising mobile Internet 

and Internet of Things applications. 5G should be with both spectrum efficiency (SE) and energy efficiency (EE). Increasing 

network densification is regarded as one of the powerful ways to jointly enhance them in a cost-effective manner. This paper 

proposes an efficient approach for cooperative energy efficiency maximization algorithm in 5G ultra-dense networks. The 

simulation results show that the spectral efficiency and energy efficiency are improved. The numerical results are verifying using 

MATLAB simulations. 
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I. INTRODUCTION 

The fifth era (5G) mobile correspondence frameworks are confronting novel difficulties because of promising mobile Web and 

Web of Things applications. 5G ought to be with both spectrum efficiency (SE) and energy efficiency (EE). Expanding network 

densification is viewed as one of the powerful approaches to mutually upgrade them in a financially savvy way. Notwithstanding, 

ultra-dense sending of little cells likewise presents novel specialized difficulties, e.g., the interference. So as to keep away from the 

interference and increment the SE, some helpful perceptions of interference the executives were accounted for in, e.g., the more 

sporadic and denser sending of little cells, the higher additions in interference alleviation. Nonetheless, the interference and green 

plan issues in the ultra-dense networks are getting more mind boggling because of the inborn densification and versatility. On one 

hand, ultra-dense little cells underlay the macro cell, which presents complex interference. It is difficult to examine the intuitive 

practices and vital dynamic among various little cell eNBs (SeNBs)[2].  

 

Figure 1: Ultra dense network 

In the interim, the versatility is additionally testing in explicit hotspots. Then again, appropriated asset the board and 

interference control will be more powerful in ultra-dense networks. Be that as it may, the flagging overhead will consistently be 

high, which difficulties and weights the backhaul of the networks. Not quite the same as the current examination on interference 
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moderation by improving the SE execution just, in this work, we study the EE maximization issue by investigating and abusing 

different cooperative variety gains. To start with, it is realized that the denser the little cells are, the more cooperative variety 

additions can be investigated to alleviate interference, consequently improving the SE and the EE execution. Second, to investigate 

the inherent attributes of ultra-dense networks, game hypothesis can well portray the intelligent practices and vital dynamic among 

various little cell players. In the interim, game hypothesis likewise encourages the plan of disseminated asset the executives and 

interference control. To describe the cooperative practices, we go to the dealing cooperative games. The principle commitments are 

summed up as follows:  

We execute the mean field way to deal with describe and alleviate the perplexing interference impact. This methodology can be 

applied in the ultra-dense networks with simpler examination of the connection between the EE and the SE. With the known 

interference situation, we give shut structure connections between the SE and the EE in various cases [8]. 

II. PROPOSED METHODOLOGY 

 

 
 

Figure 2: Flow Chart 

 

Cooperative Energy Efficiency Maximization Game (CE2MG)  

Implement Define a cooperative energy productive maximization game (CE2MG) show and propose a circulated CE2MG 

calculation to accomplish the ideal SE arrangement of every player expanding framework EE. Bartering based cooperative game 

can ensure the presentation of both the efficiency and the reasonableness among various SeNBs.  

It is realized that the ideal Nash cooperative bartering arrangement (NBS)- based control will accomplish an ideal tradeoff 

between Nash reasonableness and Nash aphoristic efficiency under the system of Nash proverbial hypothesis, which has been 

checked in our past NBS-defined work. In rundown, the cooperative EE maximization game can be accomplished by taking care 

of the Nash-item issue where ' min 1 and ' min 2 are viewed as the contradiction focuses. By and large min 1 and' min 2 are set as 

the insignificant energy efficiency necessities of the taking an interest players. With these essential articulations of Nash haggling 

game of a two-player case, we characterize the L-player cooperative EE maximization game as follows.  

The player's EE inclination with respect to the tradeoff among EE and SE as depicted. The ideal all out utility in the Nash-item 

structure characterized in the introduced (CE2MG) system ensures both the efficiency and the decency, which has been 

demonstrated. In the accompanying, we initially characterize the cooperative bartering arrangement of the CE2MG and explore 

its properties. We utilize the direct accomplished definition in game hypothesis to depict the balance practices. 
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III. SIMULATION RESULTS 

The implementation of the proposed algorithm is done over MATLAB 9.4.0.813654 (R2018a). The communication toolbox 

helps us to use the functions available in MATLAB Library for various methods commands and function. 

Table 1: System parameters 

 

Sr. No Parameters Value 

1 Simulation area  2000 X 2000 mm2 

2 Noise Power Spectrum Density  -180 

3 Spectrum Bandwidth (w) 20 MHz 

4 Number of SeNBs 600 

5 Macrocell eNB 5 

 

 
 

Figure 3: System model 

 

 The figure 3 is showing the system model, where 2000 X 2000 mm2 area is taken. Interference in an UDN becomes more 

severe, with higher volatility, and there may be a large number of strong interferers but none dominant. 

 

 
 

Figure 4: Tradeoff relationships of proposed CE2MG scheme with 2*mu1& sigma. 

 

Figure 4 is showing the tradeoff relationships of the proposed CE2MG scheme with scheme with 2*mu1& sigma.   
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Figure 5: Power Saving 

 

The figure 5 presents an energy management or power saving for heterogeneous UDG networks based on Cooperative EE 

maximization game (CE2MG). The proposed algorithm reduced power consumption. 3.92 W power is utilized so aprox 96% power 

is saving.   

 

 
 

Figure 6: Jain’s fairness index comparison 

 

Figure 6 showing introduced CE2MG conspire and the Non-CE2MG plan will accomplish diminishing reasonableness because 

of the expanding number of little cells. 

 

Table 2: Comparison of existing and proposed work 

 

Sr No. Parameters Previous Work [1]  Proposed Work  

 

1 Method  Graph Theory Cooperative EE maximization 

game (CE2MG) 

2 Power Saving 60% 97% 

3 Number of nodes 10000 10000 

4 Simulation Time NA 4 Sec 

5 Number of cycle 14 20 

6 Average Connectivity 0.21 0.55 

7 Full load power 20 W for single and 1200 

W for multiple 

3.92 W to 180 W 

8 Number of TRx 1 for single and 8 for 

multiple 

1 for single and 9 for multiple 

IV. CONCLUSION 

This research presents an efficient approach for cooperative energy efficiency maximization algorithm in 5G ultra-dense networks. 

The interference will be avoidance. Ultra-dense networks enhance the system capacity via exploring both spatial and frequency 
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diversities. The interference and green design problems were more complex due to the intrinsic densification and scalability, and at 

the same time it requires distributed control with reduced signaling overhead. Therefore it is clear from the simulated results that 

the proposed approach gives the significant better results than previous approach.  
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