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Abstract: As in a cellular network we know that there is one way of capacity that helps to communication 

between near located devices when they communicate with each other although sharing information or details 

between both devices with the help of core and radio network, where the network will only assign in 

communication mode. As there are now many generations of cellular communications introduced to the 

technology like 1G, 2G, 3G, 4G and now there is another generation included 5G. As in 1st to 3rd generation 

(1G2G3G) all the specifications of communications were same but the speed of network and data had 

increased but in 4th generation (4G)  the specifications changed into a better level of communication and the data 

speed increased to 5 MB/s and now we are hoping some more advanced features in 5th generation (5G) so that 

there are some network error that have been issued in 4th generation (4G) and we hope that it will be resolved in 

5th generation (5G). And due to this there are billions of devices connected in future. So, we can assume that 

there are large numbers of connections which are expected to be mixed in the nature, demanding some higher 

rates of data, decrease the time of delays, enhancing the capacity of the systems. So, the spectrum resources that 

will be available are limited and need to adapt to different circumstances that are used in mobile network 

operators that always help in rising demands. 
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I. INTRODUCTION 
 

Device to Device (D2D) Communication is an type of 

network or direct communication between nearby 

devices like an mobile phone, which is an exciting as 

well as innovative idea of our next-generation on 

cellular networks, which can also facilitate us by 

providing more accessing features and can also have an 

ability to change features of device to device 

communication. 

Like there was a generation of having communication 

based on different generation based on different 

network which gives access to communicate with other 

devices. And also, now there in 5th gen there was 4G 

in which a mode came for communicate is: LTE, but 

recently another generation network is been released 

5G in which there will be an upgraded version of last 

mode LTE on device to device communication. 

According to today’s generation the mobile devices 

have been increased into a great number of devices and 

there are some more improvements on this like video 

conferencing, playing mobile games and watching 

High Definition (HD) movies using cellular technology 

and the services provided by the networking 

companies, which is again a device to device 

communication. Device to Device Communication also 

enables direct communication between the mobile 

devices without traversing the network (fixed core) 

infrastructure. As it can also facilitate the 

improvements of spectral efficiency in crowded 

communication networks. 

 

There are some points due to which Device to Device 

communication has grown up at a higher stage: 

1. The Cellular tracking is overloaded due to high or 

excessive use of the network by many humans. 

2. The extension of the cellular coverage. 

3. The improvement of energy efficiency. 

4. The higher rate of transmission which has been 

allowed by the networks. 

5. The base station of mobile devices is more reliable 

due to much stronger channels between the devices. 

 

Instead of focusing on the specific case, device to 

device communication has been seen as a general tool 

to enhance the connectivity of higher networks (like: 

5G). But nowadays there is again a problem of sending 

message or data, this problem should be changed and 

provide the easier way to directly send it and the 

receiver receives it. 
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Nowadays the traffic of local sharing contents or data 

to multiple users takes much time, but if this can be 

made wireless to send the data into a particular range 

to other person. Some of the geographical areas are 

restricted by the government to use any type of 

network there. But some places are also still there 

where networking or device to device communication 

is not available. 

Device to Device Communication is also a type of 

communication which also creates the concept of 

network virtualization to create some logical partitions 

of existence of physical network resource.  

To maximize the device to device communication of a 

cellular network performance. 

To implement the idea of network virtualization on 

device to device communication the resource slicing 

which is necessary 

There is a principle base on network slicing to create 

multiple virtual networks for specific needs over a 

common physical infrastructure. 

Device to Device (D2D) communication is also 

promising as it has the ability to make ultra-low latency 

communication possible. In D2D there is a dedicated 

short-range communication (DSRC) is often tied with 

802.11p, which is same range as Wi-Fi have in it. 

Device to Device Communication is also used to solve 

the issue areas/problem that is occurring during some 

communication and will fixed with a great compatible 

software so that it doesn’t occur again. 

Device to Device (D2D) communication has also 

attracted a lot of attention from both academia and 

industry in the recent years. This also renewed the 

interest in this part due to recent work in 

standardization bodies. Through D2D communication 

there are two or more devices which are in the 

proximity of each other can communicate directly 

without and disturbance or problem in either a 

standalone or like a network-coordinated manner. 

There are such many cases that occur or cause 

problems while communicated with others directly, so 

to overcome from this problem there are many types of 

systems that are used to remove that problem or bug 

occurred while communicating directly with others. So 

that next time no problem gets occurred while 

communicating directly. Mainly D2D communication 

is based on IoT systems which are also used in 

emerging the field in Device to Device (D2D) 

communication, which creates a great communication 

technology which has been expected to be an essential 

part of IoT.  

Then growth of that service is been measured so that 

after the launch of Device to Device (D2D) 

communication how many users will demand us to sell 

more products and increase the production rates 

according to the users. There are two constraints which 

can give rise to several types of issues which is I think 

should be resolved first. (i). Physical Constraints. (ii). 

Resource Constraints. 

There are many ways to transform the technology of 

world according the users according to their 

requirement, so that that technology can fulfil the 

solutions of their problems, like Device to Device 

(D2D) communication is the main purpose of 

communication with others and we can easily 

communicate with others easily with this feature. 

Device to Device (D2D) communication is an 

underlying cellular infrastructure which has been 

proposed as a means of taking advantage of the 

proximity (physical) of communicating devices, with 

increased resource utilization and also improving 

cellular coverage. The relative to traditional cellular 

methods, and there is a need to design new peer 

discovery methods, physical layer procedures and the 

resource management algorithms that help us realize 

the potential advantage of D2D communication. 

In Device to Device (D2D) communication, two or 

more user equipment directly communicate with each 

other with a very restricted involvement. The main 

objective in D2D is to realize the evolved high data 

rates, low power consumption in that with low delays 

and improve the overall performance of spectral 

efficiency. The addition of these two advantages, 

Device to Device (D2D) communication always poses 

several research challenges int the terms of 

interference and power control as it should be used in 

D2D or not. And in order to solve this issue the 

significant amount of research and development work 

which has been completed by both the industry and 

academia, and is also comprehensively covered.  

The use of case scenarios of Device to Device (D2D) 

communication by classifying its application in two 

types: commercial services and public safety services. 

Which is also followed by an depth discussion on the 

art solutions which have been proposed by the research 

studies and overall performance report which always 

comes from the research department so to test this 

technology many times before launching it globally 

and let others to use it easily and the research 

department also checks that if there is an risk of a case 

of data leaks so that the research department will take 

action into it and help to improve that system stronger 

so that no one can steal or hack the data of others 

mobile device. 

Nowadays device to device communication has also 

been proposed on making this same feature enabled on 

pc (laptop). So that we can easily communicate with 

others while video calling feature and also sharing or 

sending data or files to other person with whom we are 

communicating, according to this generation I think in 

next generations we would see that the technology has 

also been proposed of many new technology of Device 

to Device (D2D) communication with some other new 
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devices. 

In future we would also get to see how we can 

communicate with other by a Television which will 

have a camera on the top so that we can video 

conference with others but sharing of files and data to 

other device has been already proposed to many 

devices we can see like: Mobile phones, PCs, 

Television. 

As we all know that device to device communication 

also plays a vital role in GPS location tracking like 

there have been many security devices that have been 

launched to track a vehicle by its security chip in 

which there is a sim card and through that only a 

vehicle can be traced easily. GPS also plays another 

vital role like there is only a memory card chip in 

which all data of locations have been stored so that it 

can be worked offline in those areas where network 

have been restricted or not also available till now. And 

can easily can be traced the person through his/her 

GPS system in offline network areas also. I would like 

that Device to Device (D2D) communication should 

also be developed so that it can also create the most 

vital role in everybody’s life according to the safety 

systems and some wireless communication according 

to and range and also make sure to upgrade that device 

time to time so the software company of that mobile 

also gives the latest service or solutions to be virus free 

on your device and work accordingly. 
 

II. INFORMATION SHARING 
 

As there are many files which we want to send to 

others, so we can easily share them wirelessly so that 

some amount of data loss will occur to send but yes 

that much data will be okay to get to be loss otherwise 

that amount of data can cause some error while 

transferring or sharing files (like: - music, videos, 

pictures, documents. Etc.). So yes, we can easily share 

information to others seamlessly. 
 

III. SECURITY IN DEVICE TO 

DEVICE COMMUNICATION 

 

As there are many cases of leaks of data in device to 

device communication so to resolve this, as the mobile 

companies provides some sort of useful theft so that to 

recur the loss of data or data stolen by hacker. 

Figure 1:  Security Architecture 

 
Figure 2: Service and Broadcast 

 

There is some sort of applications that can also work 

the same as to protect us from data loss and be safe to 

communicate with others. There is some sort of 

applications available to download like: - Mcafee, 

Knox Active Protection (by Samsung), Norton. Etc. 

IV. RESOURCE ALLOCATION 

SYSTEM 
 

It is based on Genetic Algorithm which expressed 

many networks which is also used. 

The Mutation (Genetic Algorithm) which is split into 

some points: 

 

 Coding 

If we ignore the loss, we will consider the subchannel 

that is allocated to cellular user equipment. The device 
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user equipment spreads all channel resources with all 

the cellular user equipment.  

 

 Population Initialization: 

Total number of populations is already set as 10. As in 

every chromosome the element gj is discrete random 

variable (the number between 1 and N). 

 

 Set Fitness Function 

The capacity that has been stored or selected to average 

the power transmission of cellular user equipment and 

the total efficiency of energy as to obtain the fitness 

function. 

 

 Breeding Process 

 

This process is similar to population of genetic 

algorithm so that we can easily develop a solution after 

iteration. 

This process is split into 4 steps: 

1. Selection: The roulette wheel scheme that is 

proposed this scheme. 

2. Crossover: Every action in crossover we can 

generate a new individual after swapping some of the 

elements between the two parent chromosomes. Yes, it 

is possible if several elements can simultaneously be 

selected to implement it in every crossover action. 

3. Mutation: It is a type of mutation operation 

(uniform) which is having a small probability which 

replaces the original element of another mutation with 

random number. 

4. Amendment: Here we only select the chromosomes 

which satisfy the constraints of the object function of 

each operation in the population. 

Stopping Criteria 

In this type we can easily calculate the optimal results 

which are based on the best chromosomes available in 

the population which will also eventually evolve into a 

convergence after Num iterations. If we use this 

strategy that Device to device communication user 

shares to a dedicated resource channel which doesn’t 

exist in an initialized way space, although device to 

device communication users may fail to share fully 

dedicated channel resources.  

If this strategy is based on genetic algorithms that is 

taken and then the crossover steps into the evolution 

process which has already realized by the crossovers 

between the one row vector and the other row vector. 

And to overcome from this problem, the harmony 

algorithm that searches will use the evaluated 

probability from the stored information or details bank 

and the workable solution from the stored bank can get 

it out of the initialized solution space contained 

constraints in it. 

V. CONCLUSION 

We have presented a brief overview of Device to 

Device Communication (D2D) in terms of its use 

cases, architecture and the main technical challenges to 

its implementation. We have also seen that D2D 

communication plays a vital role in realizing the 

ambitious goals of 5G wireless networks and 

communication. The Preliminary systems that is been 

employing in D2D communication have already started 

to arrive.  
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