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Abstract - Some of the most popular Smartphones applications are also some of the greatest generators of signaling traffic. 
Social networking applications in which friends stay connected with each other for extended period of time ,involves 
frequent back and forth messages or status updates. When users started complaining about poor battery life in early 
Smartphones, handsets, manufacturers respond to their needs by introducing proprietary features to prolonged battery life, 
but the same power saving features ended up being the significant root cause of signaling load. To improve the efficiency of 
the smart phone traffic in this paper we used the chaotic communication to reduce the PSNR value in the signal while 
transmitting from the OFDM system.           
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I. INTRODUCTION 
 
In recent years the mobile technology is going 
through revolutionary changes .Due to the significant 
increase in the adoption of smartphones the 
researchers are thinking new ways to improve the 
capabilities of smartphones .The main issues are the 
Quality of service ,Speed ,Security load balancing 
efficiency etc. Generally the signal is transmitted by 
the transmitter and receives the signal by the receiver 
but when the signal is transmitted some noise gets 
added in the signal .Thus to improve the efficiency of 
smartphone traffic we would make use of chaotic 
communication to reduce the PSNR value in the 
signal while transmitting from the OFDM system. 
As we know the use of the smartphones has been 
significantly increasing .Adoption of smartphones is a 
global phenomenon. ABI research predicts annual 
total world market shipments of smartphones in 2016 
to be close to a billion. The wide spread adoption of 
smartphones continues to drive large increase in data 
signaling volume on mobile networks. Also there is a 
tremendous increase in data and signaling volume on 
mobile networks due to the significant increase of 
smartphones and the availability of easy 
downloadable free and paid applications. The various 
applications of smartphones continuously 
connect/disconnect to/from the network for updates. 
The each continuous connect/disconnect attempt 
requires several messages exchange between the 
smartphones and the network .This causes the 
generation of signaling load on the network. This 
signaling load becomes costly overhead especially   
when the amount of data per connection is relatively 
small as I the case of many applications for eg, 
weather, news, social networking etc. This increasing 
signal load puts a strain on the operators’ network. 
Operators thus are considering a number of options to 
increase the network capacity .Some of these options 
include new technologies to improve the spectral  

 
efficiency such as those introduce in 3GPP .However 
these improvements may not be sufficient to keep up 
with the data and signaling load. The main issue with 
the smart phone signal transmission over the wireless 
network is the efficiency of the transmitted signal 
over the communication network. Noise added with 
the signal when the signal is transmitted from the 
communication network. This will increase the PSNR 
ratio in the communication system and reduce the 
efficiency of the transmitted signal. So to improve the 
efficiency transmission of smart phones traffic in the 
wireless area network we use chaotic communication 
system in the transmitting medium 

 
II. OFDM TRANSMITTER AND RECEIVER 
 
Orthogonal frequency division multiplexing (OFDM) 
is one of the most popular techniques for high data 
rate wireless communication It is an effective high 
speed data transmission scheme without using very 
expensive equalizers and it has been proposed as the 
air interface for broadband wireless applications. 
OFDM transmits a large number of narrowband sub-
channels. OFDM forms the basis of 4G. In frequency 
selective fading channel there is a inter chip 
interference, which will cause MAI and degrade the 
system performance. One solution to suppress this 
effect of inter chip interference in frequency selective 
fading channel is   the combination of CDMA with 
multicarrier modulation for example OFDM which 
can achieve high spectral efficiency, the reason is that 
the spectrum of successive subcarriers is allowed to 
overlap. 

 
Figure 1 frequency spectrum of an OFDM transmission 
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The combined CDMA systems with OFDM are 
mainly categorized into three types. 

i) Multicarrier–Direct sequence CDMA 
(MC/ DS-CDMA) 

ii) Multicarrier CDMA  (MC-CDMA) 
iii) OFCDMA 

 
The OFCDM scheme originally based on the MC-
CDMA scheme exhibited better performance than the 
conventional DS-CDMA approach in a broadband 
channel which comprises many multipath 
components. It mitigates the degradation due to the 
severe multipath interference occurring in such 
broadband channel by employing many low symbol 
rate subcarriers and by making full use of frequency 
diversity effect using the spread and coded signals 
over the parallel subcarriers. The combination of 
OFDM and CDMA offers a very high data rate UBD. 
It is studied that the addition of code division 
multiple access (CDMA) component to OFDM 
signal, ie on the combination of OFDM and CDMA 
technologies offers good performance and a great 
flexibility for the resource allocation between users of 
the same piconet. 
 
III. CHAOTIC COMMUNICATION    
 
Chaos basically is defined as a type of complex 
dynamical behavior that possesses some special 
features such as being extremely sensitive to small 
variations in initial conditions. There are various 
types of systems such as 

i. Deterministic Systems: In these types of 
systems the results can be predicted and the 
output does not vary much with the changes 
in initial condition. 

ii. Stochastic System: These types of systems       
are not as reliable as deterministic systems. 
Here the output can be predicted only for a 
certain range of values. 

iii. Chaotic Systems: Chaotic systems are the 
most unpredictable of the three systems. 
Chaotic systems are very sensitive to the 
initial conditions and small changes in initial 
condition can bring a great change. 

 
As the chaotic systems are the one whose results are 
unpredictable, the use of chaotic communication is a 
secure communication. Due to its inherent instability 
chaos was considered to be neither controllable nor 
predictable and hence was considered useless. But 
ironically recent researchers have proved that chaos 
can be harnessed for beneficial purpose. Sensitivity of 
chaotic systems to small initial conditions can be used 
to direct system trajectories to a desired target quickly 
with very low and ideally minimum control energy. 
Chaos may also be used to enhance the intelligence of 
neuralnetworks as well as increase the coding 
decoding efficiency in a single and image 
communication. 

a. Chaotic Encryption 
Chaotic Encryption is both technically simple and 
inexpensive to embed a microchip. The basic idea of 
chaotic encryption is to modulate a chaotic wave with 
a message so that the message remains in transmitted 
wave remains invisible in both time and frequency 
domain. 
 

 
 
Chaotic encryption is technically simple and     also    
inexpensive to be easily embedded on the microchip. 
The various factors which make it attractive are 
as follows: 

i) It is the most simple and low cost or 
inexpensive way to protect the data 
communication. 

ii) It includes mainly of the cellphone 
industry, since all the cell phones contain 
microprocessors. 

 
b. Chaotic Decryption: 
The chaotic decryption consists of the following main 
elements that should match at the transmitter and the 
receiver. 

 
i. Original condition: Original condition refers 

to the value which is chosen by the chaotic 
encryption proprietary protocol that gets 
plugged into a formula known as map. 

ii. Map: The map consists of various 
parameters which is shared by both sender 
of message who uses it to scramble the 
underlying data and by the receiver who 
uses it as a descrambler. 

iii. Parameters: The parameters at the receiver 
and the transmitter end should match each 
other. 

 
c. Chaotic Synchronization: 
In the process of chaotic encryption the most 
demanding task is to synchronize the transmitter and 
the receiver. There are two ways to achieve this type 
of synchronization they are as follows: 

i. Single transmission channel: In this type of 
channel the carrier chaotic waveform itself 
act as a driving signal for synchronizing the 
receiver with the transmitter. 

ii. Two transmission channel system:  In this 
system there are two separate channels out 
of which one is use to carry the encrypted 
signal and the other to carry the chaotic 
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carrier wave for synchronization at the 
receiver side. 

iii. Open loop chaotic synchronization: The 
above two techniques make use of the 
complex closed loops, and also the former 
needs filter to make recovered message 
signal recognizable. Hence came up the idea 
of the open loop chaotic synchronization. In 
this open loop chaotic synchronization no 
optical feedback path exists.                                                                                                                                                                                                                     
 

IV. PROPOSED METHOD  
 
Figure 2 shows the block diagram of the current 
system used for the transmission of the smart phone 
traffic over the wireless area network.  
 

 
Figure 2 Block diagram of current transmission system 

 
The above figure shows the current transmission 
system .As shown in the block diagram all the inputs 
signal from the smartphones are firstly transfer to  the 
bit conversion block. The bit conversion blocks 
converts every signal into the bit and sends through 
OFDM transmitter .Then the bit signals from the 
wireless area network are transfer through different 
transmission channels. 
On the receiving side OFDM receiver is used to 
receive the bit signal and the bit conversion is used to 
obtain the original signal from the OFDM receiver. 
On the receiver end various parameters such as BER, 
PSNR are calculated to find out the efficiency of the 
communication system. BER is a unit less 
performance measure, often expressed as a 
percentage. The bit error probability pe is the 
expectation value of the BER. The BER can be 
considered as an approximate estimate of the bit error 
probability. 
The unwanted noise added with the signal at the 
transmitted channel increases the BER which also 
increases the PSNR value of the system. Thus, to 
improve the efficiency of the system, to reduce the 
BER and the PSNR values, we implement the chaotic 
communication in the system to remove the unwanted 
noise from the system which helps to reduce the BER 

and PSNR values and improve the efficiency of the 
transmission channel.. 
 

 
Figure 3 Block diagram of proposed transmission system 

 
V.  IMPLEMENTATION 
 
The following figure shows the transmission and 
receiving of all the input signals. 
 

 
 
Also in this system we are going to send the signals 
through various transmission channels such as 
AWGN, Rayleigh and Rician channel and calculate 
the BER for each of the channels separately. 
Following figure shows the graph of BER vs SNR for 
the transmission through AWGN channel, and the 
comparison of calculated BER for the OFDM 
transmission without 4G and with 4G. 
 

 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-3, Issue-10, Oct.-2015 

Improving the Performance of Smartphone Application traffic Using 4g/LTE Technology. 
 

13 

CONCLUSION 
 
This paper focuses mainly on the chaotic 
communication, how it is useful and can be beneficial 
in improving the efficiency of the system .the present 
work is quite promising and surely will lead to a good 
result. Further we would do the performance 
evaluation for various channel such as Rayleigh and 
Rician channel and also see the comparison of 
calculated BER for BER without 4G and the one 
calculated BER with 4G. 
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