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ABSTRACT 
In recent years synchronization play a major role in the cellular network because of increasing the number of users. Networks are 

distributed over the land and it fixed at one location is called base station. In cellular network base-station and mobile phones are 

act as transceivers.  Primary Synchronization is obtained by using Long Term Evolution (LTE) systems in third Generation 

Partnership Project (3GPP) network.  Increase the speed of accessibility and reducing the signal loss, larger geographic areas are 

split into smaller area is called cellsite.   Find out the critical path for cell identification in LTE system is difficult and more over the 

system should meet swap between performance, low power and low cost of Primary Synchronization Signal (PSS) detection. So, 

token re-used detection technique is used to detect the frames and scheduling the data in the receiver unit. To improve the 

performance and speed rate of PSS sample date is converted into 1-bit digital form using analog to digital converter is introduced. 

The matched filter is also used in the receiver unit to identify the cell by correlating their properties in the transmitter. Simulation 

result of low power, low cost PSS are obtained using Additive White Gaussian Noise (AWGN) channel. Proposed 1-bit ADC with 

down sampling is compared to without down sampling 10-bit ADC. 

 

KEYWORDS:  Cellular network, Long Term Evaluation (LTE), Orthogonal Frequency Division Multiplexing (OFDM), 

Multiple Input Multiple Output (MIMO), matched filter, Primary Synchronization Signal (PSS). 
 

INTRODUCTION 
 
 Nowadays mobile usage has shot up day by day to access high speed data in broadband wireless network. 
3GPP is a fraternization of work group association for mobile communication, introduced various standards for 
LTE systems. In LTE systems, uplink and downlink data rate are 300 Mbps and 75 estimation scheme is used to 
overcome these drawbacks [8]. Detection of PSS in  Orthogonal Space-Time Block Code (OSTBC) block 
diagram is shown in figure 2.1. 
 Mbps with latency of less than 5ms. Whenever the mobile phone is switched on, it established the 
connection with radio cell for further communication. Many user use a single receiver unit for communicating 
their information at the same time. Therefore, each mobile unit should synchronize with base station. In this 
process, the mobile unit sends a service request to the base station based on the priority queue. Base station 
within the radio range it positively confirmed its request measures and provide service to mobile unit [1]. 
Synchronization is achieved by applying Orthogonal Frequency Division Multiplexing (OFDM) technique in 
Multiple Input Multiple Output (MIMO) antenna scheme [7]. LTE system  advantages are to allow more users 
to use the same frequency in a cell and also it offers faster data rate transmission, but the system requires 
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additional antenna in the base station. This increases the user cost. User Equipment (UE) is used to indentify the 
Physical Layere Cell (PLC) in LTE system is clearly explained [6] and the performance is carried out by 
multipath fading channel. Detection of Primary Synchronization Signal (PSS) is an important component in 
3GPP [2]. Sequence detection affects both the search time and performance of demodulation. Time of cell 
search and inter cell interference challenges are also faced in heterogeneous network  [3]. To overcome the 
problem 3GPP introduce various techniques to enhance the cell search time. Zodaff- Chu sequence (ZC 
sequence) has adopted to detect PSS with good correlation properties [4] and [5].  To improve the performance 
of demodulation a new synchronization method has been proposed and it has been compared with 10-bit ADC 
without down sampling.  
 
A. System Mode: 
 OFDM system implicates to sending several signals from transmitter to receiver over different frequency 
channels with subcarrier at a given time. In OFDM system, Carrier Frequency Offset (CFO) is used to maintain 
the orthogonality between the subcarrier in the desired frequency range, which results in Inter Carrier 
Interference (ICI). ICI affects the performance of Bit Error Rate (BER). The blind CFO. 
 

 
 
Fig. 2.1: Block diagram of OSTBC. 
 
 Bernoulli binary is a source generator and its generated frame-based matrix digital data. Row or column in 
the frame is modulated by  Binary Phase Shift Keying (BPSK) and the input must be a discrete-time binary 
signal.  
 BPSK input bit is 0 or 1, the modulated symbol is exp (jθ) or –exp (jθ) respectively.  Where θ represents the 
phase offset. The modulated symbol sequence is then fed into the OSTBC encoder. The block maps the input 
symbol block-wise and concatenated the output code word matrices in time domain. Encoded digital data are 
transmitted through MIMO channel. 
 Multiple-Input-Multiple-Output (MIMO) has multiple antennas at the transmitter and receiver ends in  a 
wireless communication system [9]. MIMO have been adopted for increasing potential gains without changing 
the bandwidth requirements of the system. Flat–Fading Rayleigh channel is employed between the multiple 
transmit-receive antenna pairs to improve the performance estimation in the receiver. Based on the input signal, 
frame of real Gaussian noise or complex Gaussian noise are added using a distinct random distributor in the 
channel to check the error.  
 OSTBC combiner is merged the input signal which is received from the multiple receiver unit and estimate 
the channel by extracting the original information from the encoder [13]. The input channel estimate in the 
receiver unit may not be constant during each codeword block transmission. Combining algorithm is used to 
estimate the code word and generate the symbol of the first block in the matrix. In the proposed technique these 
symbols are stored in Analog to Digital Convertor (ADC) as 1-bit with down sampling by 8-bit. Conventional 
method uses 10-bit ADC without down sampling. Error count and no of samples per frame are detected 
efficiently using BPSK demodulator. 
 
1.Cell search and Synchronization: 
 Cell selection is the most important process to identify the UE within the network. Synchronization is 
needed to match UE and the cell in order to acquire the information about the cell and provide service to mobile 
units [10] and [11]. The procedures are performed in timing synchronization for correct symbol detection and in 
frequency synchronization to annihilate frequency mismatches caused by moving of UE or different oscillators 
at the receiving and transmitting sides [15]. Primary synchronization is required when a mobile terminal 
connects to a cell for the first time, when the UE is not connected to LTE cell and wants to access LTE network. 
UE is switched on or reception is restored after being in an area with no connection. Another type of 
synchronization procedure happens when the UE is already connected to LTE cell and detects a new cell [14]. 
This means the UE will prepare for a handover to a new cell and will report this to the old cell. This behavior is 
repeated until the reception is satisfactory as long as there are new cells available. Both these procedures use 
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two types of synchronization signals that are PSS and the SSS. OFDM systems are sensitive to time and 
frequency synchronization error, there is a need to have synchronization, power control and random access. All 
the features are obtained by using token re-use technique.  
 
Token Re-Use Technique: 
       The owner and users of a sensor network may be different, necessitates privacy-preserving access control. 
On the one hand, the network owner need insist on strict access control so that the sensed data are only 
accessible to users willing to pay. On the other hand, users wish to protect their respective data access patterns 
whose disclosure may be used against their interests. Users in Distributed Privacy-Preserving Access Control 
(DP2AC) purchase tokens from the network owner whereby to query data from sensor nodes, will reply only 
after validating the tokens. The use of blind signatures in token creation ensures that tokens are publicly 
verifiable yet unlinkable to user identities, so privacy preserving access control is achieved. A central 
component in DP2AC is to prevent malicious users from reusing tokens. Thus the distributed techniques for 
Token-Reuse Detection (TRD) and thoroughly compare their performance with regard to TRD capability, 
communication overhead, storage overhead, and attack resilience.  
 
Proposed 1-Bit Adc With Down Sampling: 
 Generally Analog to Digital Converter (ADC) are used to convert analog signal into a convenient form of 
digital signal by sample the input periodically. ADC is required in many applications such as digital volt meters, 
cell phone, thermocouples, and digital oscilloscope. 10-bit ADC is connected to 32-bit result buffer and its 
loaded one of eight bit in this buffer. It leads more power due to unused space in the buffer. To overcome this 
problem 1-bit ADC is proposed to achieve high resolution, increasing CPU utilization, better SNR ratio and 
throughput. In 1-bit ADC, received bits are stored in 1-bit digital form (logic 0 or logic 1) [12].  
 

 
 
Fig. 3.1: Simulation block diagram of 1-bit ADC. 
 
3.1 Implementation of 1- bit Analog to Digital Convertor   
 MIMO-OFDM receiver architecture is used to test the performance of proposed 1-bit ADC. Architecture 
consists of Filter, ADC/DAC, amplifier, demodulator, and decoder. Chip type of  ADC and filters are used 
in MIMO-OFDM based communication receiver [16]. A 10-bit pipelined architecture based ADC is used for 
conversion in MIMO-OFDM receiver to perform the task in a rapid manner.  Implementing 10-bit pipeline 
based architecture in a CMOS module nearly it occupies 8.501 millimetersquare. As the area increases, the 
power consumption also increases. Inorder to overcome the above mentioned problem, In the proposed work 
input data sample rate is down sampled by the factor of 8 in 1- bit ADC. 1 bit ADC is implemented by using 
Simulink tool in MATLab and it is  shown figure.3.1 
 1-bit ADC converts a continuous signal into a discrete signal in the form of ON and OFF state with equal 
intervals of time. Delta-sigma modulation based ADC is implemented by the following steps: At first, The input 
analog signal is fed into a comparator block; the comparator compares the input analog signal with feedback 
DAC signal in order to improve the overall resolution. Secondly, the output of the comparator is fed into the 
integrator block and then into D-FF.  A stream of pulse signal is obtained from D-FF at an operating frequency 
of 122.88 MHz.  
 Based on its requirement it may be fed into a low pass or any other type of filter block. In this simulation, 
Chirp signal is used as a input signal, since ZAD-OFF CHU sequence is chirp like sequence. This chirp signal is 
used to detect primary synchronization signal in MIMO-OFDM environment. The purpose of PSS is to intend or 
begin the communication activity between transmitter and User Equipment [UE]. 
 
3.2 Simulation Results of 1-bit Analog to digital convertor:   
 1- bit ADC with a 10- bit ADC is compared with parameters such as power consumption, area occupied, 
operating speed, resolution and complexity of circuit implementation. Compare their performance under 
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different MIMO channel environment. The simulation results show that the power consumption of 1-bit ADC is 
merely 200 mW whereas; the power consumption by a 10- bit ADC is 50 mW. Implementation of 1-bit ADC is 
simple as compared with 10-bit ADC. 1-bit ADC simulation results are shown in figure 3.2 
 

 
 
Fig. 3.2:  1-bit ADC simulation result. 
 
 BER, error count and number of samples per frame are measured in between the source signal and the 
demodulated signals and their values are listed in table 3.1  
 
Table 3.1: Parameter comparison table. 

SI.NO Parameters 1-bit ADC 
10-bit 
ADC 

1 Bit Error Rate (BER) 0.43 0.67 
2 Error Count 1 2 
3 No.of Samples per frame 3 3 

 
Conclusion: 
 In this work, mobile cell can effectively search its cell station and detect PSS signal for communication in 
LTE network systems. Implementation of PSS includes synchronization and cell identification. In order to 
increase the performance in frequency synchronization at the receiver end, mobile unit establishes a strong 
connection with a cell station. 1-bit and 10-bit ADC with and without down sampling units are implemented 
using Simulink tool box in MATlab and the results are compared. 1-bit ADC yield good results in the detection 
of PSS under several LTE propagation channels based on the parameters such as frequency offset exists, area 
and power. In future ASIC is designed for further reduction in area, power consumption and cost. 
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