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A High-Throughput VLSI Architecture for Hard and Soft SC-FDMA MIMO Detectors





ABSTRACT
This paper introduces a novel low-complexity multiple-input multiple-output (MIMO) detector tailored for single-carrier frequency division-multiple access (SC-FDMA) systems, suitable for efficient hardware implementations. The proposed detector starts with an initial estimate of the transmitted signal based on a minimum mean square error (MMSE) detector. Subsequently, it recognizes less reliable symbols for which more candidates in the constellation are browsed to improve the initial estimate. An efficient high-throughput VLSI architecture is also introduced achieving a superior performance compared to the conventional MMSE detectors with less than 28% added complexity. The performance of the proposed design is close to the existing maximum likelihood post-detection processing (ML-PDP) scheme, while resulting in a significantly lower complexity, i.e., and times fewer Euclidean distance (ED) calculations in the 16-QAM and 64-QAM schemes, respectively. The proposed design for the 16-QAM scheme is fabricated in a 0.13 CMOS technology and fully tested, achieving a 1.332 Gbps throughput, reporting the first fabricated design for SC-FDMA MIMO detectors to-date. A soft version of the proposed architecture is also introduced, which is customized for coded systems.

                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· LTE Advanced (LTE-A),which is an evolution of LTE, supports single-user spatial multiplexing of up to eight layers in the downlink and four layers in the uplink targeted to achieve peak data rates of 1 Gbps and 500 Mbps, respectively. 
· However, the implementation of a MIMO detector in an SC-FDMA system is significantly more complicated than that of an OFDMA system. 
· This is due to the fact that the transmitted data is mixed together because of the extra DFT block used naturally in an SC-FDMA system. 
· Therefore, the implementation of a low-complexity MIMO detector is needed and is the main challenge in the SC-FDMA framework. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Therefore, intelligent methods need to be devised to drastically reduce the complexity of the detection problem.
· A number of system-level solutions have been proposed to reduce the complexity of the MIMO detection problem in, however none of them have described a detailed hardware implementation.
· In the existing communication system, the interference coordination algorithms can only solve the single interference source problem.
· Though the data throughput rate is high, the complete parallel architecture is mainly controlled based on global wiring, therefore, the chip area is large, and problems of low clock frequency and high power consumption exist.
2.2. PROPOSED SYSTEM 
· In this paper, a detection scheme is proposed for MIMO SC-FDMA systems, which provides near-optimal performance with a significant reduction in the complexity especially for large constellation sizes. 
· The proposed design is fabricated in a 0.13 CMOS technology and fully tested. 
· Moreover, in order to benefit from the enhanced signal integrity offered by coded systems, the proposed hard decoding architecture is also modified to create optimized for area and the other, optimized for a better BER performance.
· The BER performance of the proposed detection scheme is close to ML-PDP while the reduction in the complexity is significant in large constellation sizes. 



2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The SC-FDMA utilizes a discrete Fourier transform-spread OFDM (DFT-S-OFDM) modulation with similar performance compared to the OFDM. 
· Its main advantage is to provide a lower peak-to-average power ratio (PAPR), which makes it the technology of the choice for the uplink.
· The maximum likelihood (ML) receiver, on the other hand, offers an optimal bit error rate (BER) performance but incurs very high computational complexity especially in the SC-FDMA receivers. 
· In this paper, a detection scheme is proposed for MIMO SC-FDMA systems, which provides near-optimal performance with a significant reduction in the complexity especially for large constellation sizes. 
Literature Survey:
	TITLE
	AUTHORS
	DESCRIPTION

	A low-complexity high-throughput asic for the sc-fdma mimo detectors
	K. Neshatpour, M. Mahdavi, and M. Shabany, 
	A novel low-complexity detection scheme is proposed for the multiple-input multiple-output (MIMO) single-carrier frequency division-multiple access (SC-FDMA) systems, which is suitable for ASIC implementations.

	Performance evaluation of MIMO SC-FDMA system with FDE receiver
	W. Bai, D. Yan, Y. Xiao, and S. Li, 
	This paper proposes MIMO FDE receivers for MIMO SC-FDMA system including linear MIMO FDE and layered FDE receivers. 

	Practical soft-SIC detection for MIMO SC-FDMA system with co-channel interference
	Z. Pan, G. Wu, S. Fang, and D. Lin, 
	In this paper, we propose a novel successive interference cancellation (SIC) detector for multiuser detection in multiuser Multiple Input Multiple Output (MIMO) SC-FDMA system with co-channel interference (CCI).

	An iterative MIMO-DFE receiver with MLD for uplink SC-FDMA
	B. Dhivagar, K. Kuchi, and K. Giridhar, 
	This paper proposes a new iterative multiple input multiple output decision feedback equalizer (MIMO-DFE) which does not require the estimation of any parameters for canceling ISI.



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:
    The architecture of a practical receiver was implemented and tested in an FPGA and ASIC platform for MIMO SC-FDMA systems, resulting in a superior BER performance compared to the MMSE detector and lower complexity compared to current reported designs. The BER performance of the proposed detection scheme is close to ML-PDP while the reduction in the complexity is significant in large constellation sizes. A soft decoding MIMO detector with reasonable complexity was also implemented for a MIMO SC-FDMA coded system, resulting in significant enhancement in the performance. 
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