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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.
Il. 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:

Table 1: Important Notations

Symbol Explanation

N¢ Number of cellular users

Np Number of D2D pairs

Sc Set of cellular users

Sp» Set of D2D pairs

C; i-th cellularuser (i = 1,2, ..., N¢)

D; JthD2D pair (= 1,2,...,! Np)

U Vertex set, which denotes the set of all users in

social domain
S Edge set, which is also matrix of social relation-
ship strength

Sij Strength of social relationship between users C;
and D;

W i Jaccard coefficient of z-th social factor (i =
k25500 Neidl=1,2..40,14 Np)

I","l Transmission power of cellular user C;

l’“; Transmission power of D2D pair D,

I’,[,;;,l Maximum transmission power of cellular user C,

I’,I,,,", Maximum transmission power of D2D pair D,

I Interference power at the BS for cellular user C;

Ip Interference power at the D2D receiver D,

Ac,.p, Spectrum resources reusing indicator

R Achievable link rate at the BS from the cellular

user C;

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.
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Adaptive Genetic Algorithm
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Algorithm 1 The implementation of Adaptive GA for our
social-aware energy efficiency optimization problem

Require: Initial parameters of the Adaptive GA
N1 =200: Number of individuals in a population
NB = 32: Number of bits to denote an individual of solu-
tion set {$%) = (&, , PS5, Pp ) 2= 1,2,..., NI
NG = 100: Maximum number of generations
PG =0.9: Generation gap
Ensure: §* = ;. I’(,f“".l’lr)‘\"
I: Generate random N/ individuals of solution {57
2. Calculate fitness values EE i (1S°)) in (22) of all indi-
viduals of {$7) in current generation
3. repeat
4 Put{§%) and EE jeyur({S7)) in the mating pool
5. Select NI x PG best individuals with better fitness val-
ues, i.e., higher values of EE ., (IS°)), for breeding
the next generation by using stochastic universal sam-
pling operator [44]
6; Define the diversity level of population (DL) as: DL =

best.population. fitness value

average.population.fimeys.value
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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.
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Figure 3 .Network Layout
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Figure 4: Mean and best values of Energy Efficiency
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Figure 5 shows EE from EEO is high with high in coefficient of strength o social relationship
a. 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.
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Figure 5: Energy Efficiency vs. a
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Figure 6: System Throughput vs. A
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 o 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.
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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 a 1s 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%).
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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.
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