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Abstract: Due to the degradation in wireless communication
system by the burst errors in of fades under multipath
environment, the efficient and the quality of received signals are
questionable. Therefore, the error corrections are crucial part
needed to satisfy the users. This paper focuses on performance
analysis of channel coding in 4G systems. There are many codes,
but this paper highlights on Viterbi Algorithm and LDPC codes
with BPSK modulation and Additive white Gaussian
noise(AWGN). The comparative performance of Viterbi
algorithm and LDPC is explored in this paper. This comparison
will be beneficial for next mobile communication system
generations.
Index Terms: Channel Coding, Bit Error Rate, Error
Correction Codes, Viterbi algorithm, LDPC codes.

I. INTRODUCTION
Channel coding correction playing an important role to
make the transmission sturdy enough against these channel
impairments by adding redundancy to the transmitted signal.
However, the wireless channels are often affected by
atmospheric conditions such as scattering and reflections
from surroundings. These multiple signals with different
amplitudes and phases reaches the receiver, thus causes
either constructive or destructive fading. Error detection and
correction or error control are the methods that implement
stable delivery of digital information over unstable
communication channels. However, the development of
mobile networks has not stopped growing, several
generations have emerged (1G, 2G, 3G, 4G and soon the 5G)
and known a remarkable evolution, providing an exceptional
flow and which does not steadily increasing, bandwidth
becoming larger and one of the advantages of such
bandwidth is the number of users which can be assisted.
Channel coding correction is categorized into many types.
There are several channel coding correction that have been
proposed for 4G such as Turbo codes, convolution codes, low
density parity check (LPDC) codes. The later, have recently
drawn much attention due to their near capacity error
correction performance, and are currently in the focus of
many standardization activities, e.g., IEEE 802.11n, IEEE
802.16e, and ETSI DVB-S [1][2].

while not limiting throughput or adding latency. Claude
Shannon showed that it is possible to optimize the energy and
time transmitting data across a communications channel if
you have the right coding scheme. LDPC codes first proposed
by Robert Gallager in 1960 [3] and then Robert Tanner, in
1981 generalized LDPC codes and developed a graphical
method of representing these codes, now called Tanner
graphs or bipartite graphs [4]. 4G is the fourth generation of
standards. It is a system that expected to provide a
comprehensive and secure all- based solution to laptop
computer and other mobile devices; such as Internet access,
gaming services, and streamed multimedia may be provided
to users. However, many communication standards have
been introduced in the past three decades. Starts form 2G
system that replaced the first generation (1G) analog cellular
phone technology based on frequency modulation, such as
the Advance Mobile Phone System (AMPS) in 1990s, that
was used BCH block codes to perform error correction. Then
development of 3G wireless system during the late 1990s
which uses modern error correction code known as Turbo
codes. These codes have higher coding gain. The 3G wireless
systems do not provide a full range of multi-rate services and
is not a fully integrated System. Currently, 4G supporting
high quality multimedia for mobile nodes and security
measures were incorporated. It addresses mobility, security,
and QoS issues at the design stage of mobile communication
network. In near future, the 5G wireless cellular networks
will provide highest bandwidth and data rates with mobility.
Table1 describes the various generations of cellular
communication networks and their key characteristics [2].

II. 4G AND BEYOND
The challenge of developing new coding solutions is to
provide performance gains closer to the channel capacity
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Table 1 Mobile Communication Evolution from 1G to 5G.
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A various error correcting code for error correction were used
in the wireless communications networks, i.e. 2G onwards.
However in 3G and beyond, the Turbo codes and LDPC codes
were used. LDPC shows the best choice of parameters such as
code gain, code rate, BER, maximum block length and
decoding complexity. However, it shown that the LDPC
codes with large information length perform better than
Turbo codes at high code rates.
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III. LOWER DENSITY PARITY CHECK (LDPC)
LDPC code is a linear error correcting code, that
transmitting a message over a noisy transmission channel. It
is also known as Gallager codes as they are invented by
Gallager in 1962 [3]. In 1996 [5], Mackay and Neal
reinvented LDPC codes which have near Shannon limit
performance. They have Better performance as compared
with Turbo code when the block length is too large and
Lower computational complexity for decoding. In addition
parallization capability facilitates hardware implementation
of LDPC codes. LDPC codes [6][7] are used in number of
applications such as 4G mobile communication, optical
communication, satellite communication, and DSL (Digital
Subscriber Loop), DVB-S2 (Digital Video Broadcasting),
and WiMAX (Worldwide Interoperability for Microwave
Access). According to [8] linear codes acquired from sparse
bipartite graphs are called LDPC codes. Assuming G is a
graph with message nod (n left nodes) and also check nodes
(r right nodes). The graph increases to a linear code of block
length n and dimension at least n − r in the subsequent
method. The n coordinates of the codewords are correlated
with the n message nodes. The codewords are equal to the
sum of all check nodes among the message nodes in
neighboring positions is zero. Fig.1 illustrate the example of
LDPC codes representation using Tanner graph where the
Parity Check Equations and matrix shown below:

mod-2
mod-2
mod-2
mod-2
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Fig. 1: LDPC Tanner graph matrix. H
By considering at the adjacency matrix of the graph, the
graph representation is analogous to a matrix representation.
If the ith check node is connected to the jth message node in
the graph, let H be a binary r × n-matrix in which the entry (i,
j) is 1. Then, the graph of the set of vectors c = (c1, . . . , cn)
such that H • c > = 0 will defined the LDPC code. The matrix
H is called a parity check matrix. Contrarily, any binary r ×
n-matrix that boosts a bipartite graph in the midst of n
message and r check nodes, and the code determined as the
null space of H is exactly the code related to this graph.
Hence, any linear code has a representation as a code related
to a bipartite graph (note that this graph is not uniquely
defined by the code). However, only one out of every binary
linear code has an image by a sparse bipartite graph.
However, it is reveals that LDPC codes can approach the
Shannon limit as closely as the turbo codes do. Moreover,
recent studies show that performance of the LDPC codes
matches or even outperforms that of turbo codes while
requiring lower complexity [9]
IV.

VITERBI ALGORITHM

One of the two types of decoding algorithms is Viterbi
algorithm [10] for convolutional encoding and the other type
is sequential decoding.
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The advantage of Viterbi decoding is that it has a fixed
decoding time [11][12][13]. Hence, suitable to hardware
decoder completion. At each time instant, a new value of the
state metrics has to be calculated. In the same words, every
clock cycle, the state metrics have to be updated. Hence,
normal approach to escalate the throughput of the system, is
not relevant. The component that dominates the most power
and area is the Add-Compare-Select (ACS) unit
V.

SIMULATION PARAMETERS

In this work, Table 2 shows the parameters used to depict the
simulation result of LDPC codes and Table 3 shows the
parameters for Viterbi decoder. The data generated to be
either 1 or -1 as shown in Fig,1 as a sample. The Additive
white Gaussian noise (AWGN) is added as shown in fig.2.
Table 2 LDPC Code Parameters
Type

Fig,2 Modulated signal with AWGN

Parameters

Modulation:

BPSK

Channel:

AWGN

Parity Check:
Maximum
iteration
number :

15 x 12
100

Fig. Error Probability Curve of BPSK in AWAN channel

Fig. 1 Generated Data
Table 3 Viterbi decoder parameters
Type

Parameters

Modulation:

BPSK

Channel:

AWGN

Encoder:

G(D)=[1+D^2, 1+D+D^2]
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VI.

SIMULATION RESULTS

The simulation of LDPC used the low density matrix created
by Gallager. Encode, modulate, and transmit frames of
binary data through an AWGN channel. Then, demodulate,
decode, and estimate the bit error rate.
The bit-error rate statistics were collected for BPSK
modulation with and without LDPC codes under different
SNRs. The average bit-error rates were plot as a function of
SNR
It is observed that BER reduces significantly when using of
LDPC codes. This enhancement is achieved at the cost of a
higher encoding and decoding complexity. In addition, it
decreased the information rate. The LDPC code has the
following advantages. First of all, LDPC can accomplish
performance close to the Shannon limit contributed that the
codeword length is long. Next, LDPC has simpler complexity
than the Turbo code. The normally used decoding algorithm
for LDPC is “belief propagation”, which is complemented
and can be accomplished at certainly higher speeds than the
decoding of Turbo codes.
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Third, the decoding algorithm is provable in the sight that
decoding to a accurate codeword is a measurable event .

Fig.3 BER under different SNR for BPSK

Fig.4 shows the simulation use binary phase shift keying
(BPSK) modulation over an additive white gaussian noise
(AWGN) channel for Viterbi algorithm. The BER
achievement for the constant length increases.
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Fig.4 :Viterbi Performance
VII. CONCLUSION
Wireless Communications systems are playing an important
role in people’s lives especially in activities such as mobile
communications and internet access. However, the
transmission of information via communication channel has
a major problem; it is very sensitive to disruptions such as
noises, distortions, interferences, and multipath fading. In
this paper, the simulation results show that in LDPC coding
the BER suddenly drops as the number of iterations increase
with a small increase in Eb/No. Which is not possible in
other coding. Also BER was achieved using less number of
iterations and hence the latency and receiver complexity has
decreased for LDPC coding. As a conclusion, LDPC codes
reduce the noise closest to Shannon limit.
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