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Implementation of DSSS Technology in Multipath Environment Using SDR Nirmalendu Bikas Sinha, K.Chowdhury and M.Mitra Abstract— In an effort to develop a complete DSSS system for ITS application in our day-to-day life, the authors have experienced a lot of experimentation and modelling which has been put to use for exploting the best possible design. Nowadays, one of the major threats in the field of wireless communication is jamming. Many anti-jamming techniques have been developed in the recent past. Presently known anti-jamming techniques require the communicating devices to have a pre-shared secret that can be used as a secret spreading key between two communicating devices. For DSSS based anti-jamming scheme, the secret key is used to derive the code sequences. The transmitted signal, in this case propagates though the channel undetected by anyone who may be listening. Traditionally, wireless security is considered in link layer design and media access control (MAC) management, including data encryption algorithms and key management in cooperative communication systems. DSSS systems is found to deal with wireless security issues very efficiently at the MAC layer.The performance of the system is critically analysed in presence of narrowband and wideband interference signals in this paper and a highly efficint interference rejection technique is developed for multipath environment using RAKE receiver. It has finally been implemented using SDR in the newly developed DSSS based communication system . Index Terms, — DSSS, RAKE, ITS, MAC, 4G.



——————————  ——————————



1. INTRODUCTION Recently, mobile communication has begun to permeate every aspect of our daily lives. However, with the development of mobile communications, the frequency spectrum becomes more and more crowded. As a result, the quest for high data rates with a high spectral efficiency is considered for future broadband wireless communication. DSSS is found to provide high spectral efficiency and robustness.For DSSS based anti-jamming
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scheme, the secret key is used to derive the code sequences. DSSS systems spread the baseband data signal over a broad bandwidth to achieve anti-jamming protection[1], low-probability of detection and interception(LPI),availability of licence-free ISM (Industrial, Scientific and Medical) frequency-bands ,increase the difficulty of spectrum surveillance , can address multiple users simultaneously and at the same frequency, most powerful air interface for the reverse link of next generation broadband mobile communication system, such as 4G wireless networks and remote sensing, and network throughput[2]-[5]. Traditionally, wireless security is considered in link layer design and media access control (MAC) management, including data encryption algorithms and key management in cooperative communication systems.It has been shown that multi-carrier spread spectrum (MC-
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SS) offers high spectral efficiency, robustness and flexibility[6][7] and hence is the best suitable method. Protection against jamming waveforms is provided by purposefully making the information-beating signal occupy a bandwidth far in excess of the minimum bandwidth necessary to transmit it. This has the effect of making the transmitted signal assume a noise-like appearance so as to blend it into the background. The transmitted signal thus enables itself to propagate though the channel undetected by anyone who may be listening. Spread spectrum technique is a method of “camouflaging” the information signal. Implementations in the field of wireless multimedia in the recent years has presented new challenges in the design of DSSS systems having higher interference susceptibility tolerance levels, high data rate transmission, a fast changing physical



channel, wide area coverage, portability, security of transaction(encryption),seamless connectivity and services with different quality of service. Furthermore, strong constraints are introduced into the system design by the fact that some resources such as spectrum and battery power are not in abundant supply. Efficient use of spectrum and new age signal processing techniques forms the basis of developing the new system architecture. The future wireless communication landscape will undoubtedly continue to expand dramatically due to the emergence of new systems driven by the rapid growth in information and multimedia applications that satisfy ubiquitous requirements.



2. FUNCTIONAL ARCHITECTURE OF DSSS SYSTEM
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Fig.5 represents the frequency spectrums for narrowband interference.
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Fig.6 represents the frequency spectrums for wideband interference.



4. IMPLEMENTATION OF A DSSS SYSTEM USING
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Fig.7. The FPGA system model for DSSS systems



Fig.8. DSP model for DSSS system using RAKE receiver



B. DSP model: Transmitter Section: In the DSP part a multi-path channel is realized by delaying the original signal and then combining the two signals to achieve a multi-path signal. Rest of the transmitter is same as the DSSS system of the above experiment. Receiver Section: The received incoming signal from custom register is divided into two segments which form two fingers of the



Fig. 9.(a) Line of Sight Signal from 1st Finger (b) Despreading code (c) Multi-path Signal from 2nd Finger
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newly developed DSSS communication model which is
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