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= ABSTRACT - Device to device communication for mobile networks establishes connections between parameters of mobile
devices. As the number of D2D connections and resources are increasing, optimization of power allocation and spectrum feasibility
is required. Most of the proposed algorithm schemes for resource allocation support slow-moving D2D terminals in a cellular
network, therefore causing huge amount of signaling loss and reducing the efficiency of the cellular network. In energy and spectrum
efficiency for the wireless network to meet the power requirement in D2D communication for better resource allocation in upcoming
5G technology is required. The proposed approach outplays the older power distribution approach using MATLAB simulation. The
optimal allocation of resources and spectrum can enhance the system throughput with resource allocation technigues. D2D nodes
not only perform better frequency resources but also provide better energy-efficient communication by using power control.
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#1. INTRODUCTION

The upcoming generation of wireless communication will have
lot of devices connected with cellular data access. The
exponential growth of these multimedia devices needs much
effort to control traffic congestion and power control between
these devices. The upcoming generation network is likely to
frame as a 2-tier network system i.e., macrocell tier and device
tier. Macrocell tier is a conventional cellular network in which
communication happens between a base station (BS) [1] to
nodes or devices.

D2D provides direct communication between devices in close
proximity, enables spectral matching and improves energy
performance through power control.The instructions are not
passed through the BS like in traditional cellular networks [2]
in most cases. Since network frequency of communication is
limited and inclusive, the main goal is to ensure the dynamic
usage of power resources in D2D modes [3-5].

Wireless communication has gained wide popularity during last
20 years. As the number of mobile phone users is increasing
rapidly, traffic congestion is increasing and better data access is
required. Existing 4G technology can no longer provide the
bandwidth needed to meet the demands of mobile users.

Therefore, next-generation cellular communications will need
to support a large quantity of mobile devices by using new
technologies for 5G wireless communications and reforming
traditional approaches.5G brings more technologies along with
some 4G techniques such as Massive MIMO, D2D
communication, internet of things, etc. [6-8]. The existing
Smartphone technology falls short to fulfill high traffic and
massive bandwidth problem. Therefore, D2D communication
has been brought into action to meet these complex necessities.
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One of the most common goals of resource allocation in D2D
communication is to focus on performance. The most important
factor in resource allocation for D2D communication is power
allocation.

The number of mobile devices is increasing at an exponential
rate, and carbon emissions have elevated climate change. We
try to find effective ways to allocate and consume electricity as
a priority for every D2D pair. The use of maximum spectrum is
a decisive aspect of D2D resource allocation. It's well-known
that spectrum is a restricted resource; in fact, much of spectrum
has already been taken benefit of, yet the need for quicker data
rates and the explosion of mobile devices seems unabated. With
the progress of the number of mobile devices, wireless
expertise, and mobile devices, the cellular system is likely to
skyrocket in the next few years. According to this trend, a BS
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would have high traffic loads and may even be incapable to
supply services to many mobile devices. To deal with this issue,
D2D technology offers a promising solution by recycling radio
resource blocks to boost spectrum efficiency and hence increase
overall effectiveness. This study looks at a challenge in different
5G cellular networks in order to improve system capacity.

The macrotier networks use Fraction Frequency Reuse (FFR)
[9-11] and its variations to form a better power utilization model
of resources. The use of FFR is to assign the frequency
resources in different tier areas. There are two regions for that
one is near BS and the other is near the cell parameter. As a
result, both macrocell regions do not have same frequency
values. It is also acclaimed that interference among Device to
Device and traditional approach fades out when D2D
communication especially for frequency and power distribution
is assigned.

It also completely shifts the dynamics of power control
strategies for D2D nodes and it is essential to propose an
intelligent power control system to improve the Signal to
Interference Noise Ratio (SINR) [12-13]. This paper enlightens
on a dedicated power control scheme for both cellular and
Device to Device communication.

:72. RELATED WORK ON POWER
CONTROL ALLOCATION

The power control algorithm is the main factor to allocate
energy to adaptive D2D communication. In a single network
control system, efficient power allocation can be addressed by
linear programming problems [14-19]. And if so any
appropriate solution exists, the available power vectors may be
figured out for every Device to Device and cellular node to meet
the corresponding SINR necessities.

Recent findings do not meet the optimal solution for power
allocation resources, and always need some links to not allow
for transmission. Researchers in recent times have been trying
to come up with a power control resource allocation algorithm
[20-24] to address the issue. Dense infrastructure, is more
complex and delays the overall process, and demands a better
wireless cellular network in contrast to power control and
resource allocation for Device-to-Device communication for
upcoming 5"Generation technology.

The aim of the framework of spectrum efficiency [25-29] is to
enhance the throughput on SINR. In the case of energy
efficiency for better resource allocation in D2D communication
[29-35] the aim is to lessen the transmission power to carry out
better power results.

2.1 Contribution

We believe that the possibility of expanding the spectrum
efficiency as well as power control has not been entirely
discovered and needs further analysis.

The major contribution of this paper is we purpose a power
control resource allocation algorithm for feasible D2D Nodes
and compute the ideal power vectors to achieve the QoS
requirement of SINR.
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3. NETWORK MODEL

We deal with a mobile communication system in which devoted
Device to Device nodes are assigned to devoted bandwidth
networks that are not assigned in traditional mobile networks
for communication. It solves the interference complications
between CU’s and D2D users. Although channel allocation
interference between individual Device to Device nodes still
needs to be handled when reuse frequency is expanded in the
Device-to-Device devoted spectrum. The goal is then to
minimize the transmitted power allocation of all Device-to-
Device nodes for respective resource sections so that all nodes
get their corresponding SINR.

The objective function for the D2D resource section becomes

N
Oy P D

i=1
YE(P*) = i 2)
0< Pf< Py 3)

Equation (1) minimizes the power needed for all D2D nodes,
whereas in (2) the throughput necessities met the all needed
frequency blocks, whereas (3) indicates the maximum powers
transmission for D2D nodes.

The optimization problem is solved with a decrease in
transmission power with better SINR results.

Algorithm 1: Power Coordination with the Lowest Power
Transmission Algorithm (PCLPTA)

1. R(i): Resource set at i" position;

2. Ni : Number of D2D nodes;
3. Pk : Optimal/maximum power vector on D2D
nodes;

4. I(k) : minimum Power index of K" frequency;

5. f : Number of active frequencies in Network;

6. for power coordination in each D2D pair do

7. for each frequency

8. f(k) € R(i)do

9. Computel(k) ;

10. Compute minimum power transmission index i.e.
1(k);

11. end

12. Compute P*; % optimum power vector for each D2D;

13. End

3.1 Simulation Setup

We propose a power coordination approach with better power
transmission as compared with traditional power transmission
policies for D2D communication. In this approach power
vectors for each D2D pair give better optimization for high
transmission of power. In this approach for each D2D pairj,
generated sum power index is given below:

I(j) = XPk:k € R(D),m=1.2,...N, (4)

This ensures the max power transmission efficiency subject to
SINR in opted D2D network.
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We perform a simulation experiment us_ing MATLAB to 1o, Upperbound capapcity for power transmission index
e e TG o e e A e - [ s
p ! ) Wi ! I p W ! N ! N PP U 240 =t ‘E‘\ —©—p* = 29 dBm Algorithm 1(DUE Power)
chose a microcell region with the BS station in the center. It is .. \|= 8 =P*= 23 dBm, Traditional Approach (DUE Power)
also noted that the D2D pairs in the overall region must not = = © = p*= 23 dBm. Alorithm 1(DUE Power)
exceed 30% of the overall cellular spectrum. The major s
simulation values are listed in table 1 given below: £ 180
Z 4
. . 2 160
i Table 1: Simulation Parameters 2
2 140
Parameter Value 2
=120
Frequency of Carrier 5 GHz =
100
Size of Resource Bock 180 kHz
80
Total Resource blocks 50
60 : : - :
Bandwidth 10 MHz 0 5 10 15 20 25
7% (Comparison between power vectors)
Cell radius 700 m Figure 1(b)
BS Height(Antenna 20m Figure 1: Performance of power transmission (yd) vectors with DUE
ght( ) 0
] ] and CUE for upper bound capacity
BSgain (Antenna) 15dBi
. . . Lower bound capacity for power transmission index
Receiver noise of Base Station 10dB 22 . ; - -
. . —8—pk=27 dBm, Traditional approach(DUE power)
Antenna height of Vehicle 25m 20 8— P = 27 dBm, Algorithm 1(CUE power) 1
Antenna gain of Vehicle 5 dBi 18 | = 0= -pk = 21 dBm,Traditional approach(DUE power) | |
" = 8= -pk = 21 dBm, Algorithm 1(CUE power)
Vehicle receiver noise 12dB =R
Transmitter / Receiver separation 10-100 m :5 144
NPSD ~174 dBm W/Hz £ 12r
Noise (D2D Receiver) 9dB :5 105
" Y
SINR threshold for DUE (for Power 6dB g 8 i
Consumption) (yd) 61 .
\
Reliability DUE p, 0.0009 L b e
No. of DUEs (K) 25 2 . ! - .
0 5 10 15 20 25
No. of CUEs (M) 25 "‘{i‘ (Comparison between Power Vectors)
The minimum transmission power of 21,23 dBm Figure 2(a)
; Lower bound ity f t ission ind
D2D Transm|tter (pcmax) Sk wer boun: capapclty or power transmission index
——pk= m,Traditiona roacl ower,
Max transmission power of D2D 27,29 dBm _e_Ek= 23;;:1%,“ :TSSE P:JZTE Fonen

Transmitter (pd A ~ © —p*= 23 dBm, Traditional Approach (DUE Power) | |

max) K
= © —p¥= 23 dBm, Algorithm 1(DUE Power)

Noise power (c?) -120 dBm

The simulation results in each diagram are simulated from
different channel gains lay between averaging 100 to 10000
channels.

Upper bound capacity for power transmission index

—&— Pk = 27 dBm, Traditional approach(DUE power)
o —+&— Pk = 27 dBm, Algorithm 1(DUE power)

= = =8= -pk=21 dBm, Traditional approach(CUE power)

d - 49— - Pk = 21 dBm, Algorithm 1(CUE power)

10 15 20

¢ (Comparison between power vectors)

Figure 2(b)
Figure 2: Performance of power transmission (yd) vectors with DUE
and CUE for Lower bound capacity

Max Throughput (bps/Hz)

In figure 1 power transmission between traditional cellular
approaches and proposed transmission approaches are
compared to achieve better throughput for upper bound ergodic

o] 5 10 15 20 25
9 [Somperison YetweeniCowesNiectors) capacity. We calculate the performance of maximum power
Figure 1(a)
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transmission for both CUE and DUE in figure 1 and 2 for
different values lies between 21 to 29 dBm. Firstly, DUE tries
to transmit the power vectors if DUE is not available then this
task is performed by Concern CUE. The decline in power
transmission cut down both upper and lower bound capacity. As
vd is increasing the decibel (dBm) will also increase in case of
lower bound capacity for power transmission index. In figure 2
Lower bound ergodic capacity for both traditional and proposed
algorithm has been evaluated for different dBm values.

From figure 1 and 2, it can be seen that the performance of
algorithm 1 is very much near to the ideal SINR in terms of max
throughput (bps/HZ) and shows superior results when we take
channels between 100 to 10000. These are inspiring findings as
the proposed resource allocation for power transmission makes
good use of large-scale values and updates every few
milliseconds.

4, CONCLUSION

In this study, a brief observation of power coordination between
traditional and proposed approaches in the D2D cellular
network has been done. We compare the proposed technique
with the traditional approach for both upper and lower bound
capacity with Sum power transmission index results. The
performance of the cellular network in the aspect of power
distribution may achieve the benchmark for D2D schemes. In
this study using MATLAB simulation on D2D networks, the
obtained results may meet the optimal SINR with better QoS.
This approach overall improves the throughput and gives users
a better cellular experience and improved power transmission
on the control for 5G technology. In the future, more research
work can be done for better resource allocation in D2D
communication under 5G technologies.
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