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On Evolutionary Game of Dynamic Devices in NOMA-based IoT Networks








ABSTRACT
In this paper, we consider an Internet-of-Things (IoT) network that supports two types of devices, namely static devices (SDs) and dynamic devices (DDs), with multiple channels. The notion of power-domain non-orthogonal multiple access (NOMA) is applied so that DDs can not only dynamically change channels, but also transmit signals with a high power to reduce collisions with SDs. Thus, learning algorithms are needed for DDs to select channels. To this end, multiarmed bandit (MAB) algorithms can be used. However, in general, it is difficult to analyze the performance of MAB algorithms in the setting due to the interaction of DDs. Thus, in this paper, instead of analyzing MAB algorithms, we formulate an evolutionary game of DDs in NOMA-based IoT networks and analyze the evolutionary game. It is shown that the game has a unique evolutionary stable state (ESS) in terms of the channel selection probability. The performance according to the ESS can be regarded as a baseline performance, because it is the best performance achieved by the DDs competing for multiple channel resources. Thus, the resulting baseline performance can be used to see if a learning algorithm including MAB can achieve a better performance by avoiding competition between DDs.

  
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing literature on NOMA schemes majorly considers centralized scheduling based HTC, where users are already connected, and various system parameters like spreading sequences, interleaving patterns, power control, etc., are predefined. 
· The situation is exacerbated by the fact that radio resource allocation in existing multiple access (MA) techniques, orthogonal MA (OMA), is non-overlapping in nature i.e., a radio resource can be allocated to only a single device/user.
· In existing wireless networks, radio resources (e.g., time, frequency) are allocated orthogonally to connected devices. 
· To enable massive connectivity and to deal with the limitations of existing MA schemes explained earlier, need for the design of new wireless technologies is inevitable. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Game theory is a set of applied mathematical tools aiming to understand and solve decision-making problems, such as competing and independent actors during conflicts.
· It has been extensively used in wireless networks, and more specifically in solving cooperation and competition problems between devices over limited resources .
· Also, reducing transmit power allows us to lower the impact of cross-interference, which helps to improve the network performance, enhance the QoS (improved throughput, reduced latency, and increased reliability).
· Consider a two-stage decision problem of a fixed number n of devices inside a single cell. 
2.2. PROPOSED SYSTEM 
· In order to provide massive connectivity, a contention based/grant-free SCMA scheme is proposed in.
· Moreover, by considering the use of CTUs and massive number of MTCD transmissions using grant-free access, a blind detection based receiver is proposed in.
· An improved detection-based group orthogonal matching pursuit (DGOMP) MUD is proposed in to facilitate massive grant-free UL SCMA transmission and reception.
· Some noncoherent detection techniques have recently been proposed in literature for massive NOMA in grant-free access.
· Moreover, a slice-based virtual resource scheduling scheme with NOMA to enhance the QoS of the system is proposed in.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Device-to-Device (D2D) relaying has been proposed as an efficient solution to lower energy consumption and extend the battery life of the mobile device, while expanding the network coverage and improving local performance in a rapid and cost-effective way.
· However, decentralizing decision making sometimes may induce some paradoxical outcomes resulting, therefore, in a performance drop, which sustains the design of self-organizing, yet efficient systems.
· Structureless communications such as Device-to-Device (D2D) relaying are undeniably of paramount importance to improving the performance of today’s mobile networks.
· To cope with this neverseen demand, substantial research effort is being conducted to enhance the performance of next generation mobile networks.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	5G Radio Network Design for Ultra-Reliable Low-Latency Communication
	Sachs, J.; Wikstrom, G.; Dudda, T.; Baldemair, R.; Kittichokechai, K. 
	These are characterized by the need to support reliable communication, where successful data transmission can be guaranteed within low latency bounds, like 1 ms, at a low failure rate. 

	Sixth Generation (6G) Wireless Networks: Vision, Research Activities, Challenges and Potential Solutions
	Alsharif, M.H.; Kelechi, A.H.; Albreem, M.A.; Chaudhry, S.A.; Zia, M.S.; Kim, S. 
	The standardization activities of the fifth generation communications are clearly over and deployment has commenced globally.

	A Vision of 6G Wireless Systems: Applications, Trends, Technologies, and Open Research Problems
	Saad, W.; Bennis, M.; Chen, M. 
	The ongoing deployment of 5G cellular systems is continuously exposing the inherent limitations of this system, compared to its original premise as an enabler for Internet of Everything applications. 

	Turning Competition Onto Cooperation in D2D Communications: A Quitting Game Perspective
	Driouech, S.; Sabir, E. 
	Emerging Device-to-Device (D2D) communications where devices are involved in a direct communication, will be of a huge importance in future telecommunication networks.





2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   

2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard


2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005














CHAPTER 3
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
      In this article, we considered the uplink case of n devices, where each device chooses whether to communicate through cellular (e.g., 5G/6G) or via D2D link to maximize its throughput. Cellular devices use NOMA, whilst they may serve neighboring devices using an orthogonal multiple access method (e.g., OFDMA/SC-FDMA). We formulated the problem as a biform game: Step 1) the devices competed over two available radio access technologies (cellular and D2D); Step 2) Devices connected to cellular cooperate with other devices in order to provide access to available services. Next, we analyzed the game pure/mixed equilibria. Simulation results show that D2D-relaying improves the devices’ average throughput. The second part of this article deals with implementing distributed reinforcement learning to self-explore optimal strategies in a fully distributed manner. 
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