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Data-Driven Beam Management with Angular Domain Information for mmWave UAV Networks






ABSTRACT
Unmanned aerial vehicles (UAVs) have extensive civilian and military applications, but establishing a UAV network providing high data rate communications with low delay is a challenge. Millimeter wave (mmWave), with its high bandwidth nature, can be adopted in the UAV network to achieve high speed data transfer. However, it is difficult to establish and maintain the mmWave communication links due to the mobility of UAVs. In this paper, a beam management scheme utilizing angular domain information (ADI) is proposed to rapidly establish and reliably maintain the communication links for the mmWave UAV network. Firstly, Gaussian process machine learning (GPML)-enabled position prediction is proposed to facilitate coarse-ADI acquisition through the proposed UAV clustering algorithm. Then, with the proposed confined-ADI acquisition which removes the redundancy in the coarse-ADI acquisition, fast beam tracking with respectively the single-beam pattern and the multi-beam pattern is achieved. Finally, a data-driven beam pattern selection scheme is proposed for improving the spectrum efficiency. Simulation results verify the outstanding performance of the proposed beam management for mmWave UAV networks.


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Most existing works on the analysis of mmWave-UAV communication performance adopt the channel models in (8) – (10) or make necessary simplification for the application scenario and analytical requirements.
· When UAVs operate at appropriate altitudes, the probability that an LoS path exists is very high. 
· It was shown that the system performance is highly dependent on the flight altitude of the UAV because it impacts both the probability that an LoS path exists and the transmission distance.
· When an LoS path exists between the UAV and BS, the position-aided beam tracking is much more efficient.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In this paper, we systematically evaluate the key issues and challenges of BM for IRS-assisted mmWave networks to bring insights into the future network design. 
· In essence, the environmental awareness is a multiclassification problem with reference to the coordinate of online devices, which can be handled by DNN. 
· Those observations indicate that IRS can provide an energy-efficient and low-cost solution to address the blockage issue of mmWave networks.
· The BM for IRS assisted mmWave networks is a very challenging issue, which may require an even more complicated searching procedure to find a near-optimal solution in real time. 
2.2. PROPOSED SYSTEM 
· The authors of analyzed the requirements of UAV-aided mmWave communication in 5G ultra-dense networks (UDN), and proposed a novel link-adaptive constellation-division multiple access (CoDMA) mechanism.
· A compact lens antenna allowing mechanical beam steering in the 60 GHz band was proposed in, which can be readily adjusted for HAP applications.
· A frequency-selective channel estimation algorithm was proposed for pure LoS channels and could be extended to the environment with MPCs.
· A low-complexity 3D beam coverage strategy based on sub-array techniques was proposed in , where a UPA is equipped at the UAV to cover the target region.



2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Most importantly, there are limited researches on BM issue for the new network topology, while efficient BM is the prerequisite to enable the high-performance mmWave network.
· However, the coexistence of IRSs and mmWave BSs complicates the network architecture, and thus poses great challenges for efficient beam management (BM) that is one critical prerequisite for high performance mmWave networks. 
· Although IRS enhances the coverage performance of conventional BS-serve-only mmWave networks, the network communication topology is also complicated at the same time. 
· To maintain the mmWave links, extended Kalman filter is utilized for beam tracking, whose performance highly relies on the precise modeling of user motion.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A tutorial on beam management for 3GPP NR at mmwave frequencies
	M. Giordani, M. Polese, A. Roy, D. Castor, and M. Zorzi, 
	The millimeter wave (mmWave) frequencies offer the availability of huge bandwidths to provide unprecedented data rates to next-generation cellular mobile terminals.

	Intelligent reflecting surface enhanced wireless network: Joint active and passive beamforming design
	Q. Wu and R. Zhang, 
	Intelligent reflecting surface (IRS) is envisioned to have abundant applications in future wireless networks by smartly reconfiguring the signal propagation for performance enhancement.

	Holographic MIMO surfaces for 6G wireless networks: Opportunities, challenges, and trends
	C. Huang, S. Hu, G. Alexandropoulos, A. Zappone, C. Yuen, R. Zhang, M. D. Renzo, and M. Debbah, 
	Future wireless networks are expected to evolve toward an intelligent and software reconfigurable paradigm enabling ubiquitous communications between humans and mobile devices.

	Reconfigurable intelligent surfaces for energy efficiency in wireless communication
	C. Huang, A. Zappone, G. Alexandropoulos, M. Debbah, and C. Yuen, 
	We develop energy-efficient designs for both the transmit power allocation and the phase shifts of the surface reflecting elements, subject to individual link budget guarantees for the mobile users.



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
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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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 paper, we presents a comprehensive research on BM for IRS assisted mmWave networks. We have analyzed and presented the key issues and challenges of BM for the new network topology, and then the adaptability of existing BM mechanisms that are adaptive to the conventional onehop mmWave networks is carefully discussed. We have also established a ML empowered BM framework with environment and mobility awareness to address the initial access and frequent-handover challenges of conventional BM in the IRS assisted mmWave networks. A study case is designed to verify the feasibility and potential of our proposed BM framework. As a brief look-forward, we have also outlined some potential research directions to provide sights for future exploration. 
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