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Abstract

The Code Division Multiple Access system CDMA is one of the modern
technologies for transmitting and receiving data in the communication systems, the
main aspect of this system focuses on transmitting multiple frames of data with
different codes through a single channel. This paper will give a proposal approach for
spreading and coding the base signal that can be increased the performance of
CDMA system. This proposed approach applied a way for detecting errors in the
transmitted frames of data through the parity check technique, as well as applying an
adaptive filter for noise reduction that may be occurred in the process of sending and
receiving data through the CDMA system, also this proposed system contains an
additional stage for checking errors through evaluating the throughput of input and
output data frames, this stage is very important to ensure that the whole CDMA
system operates in a high performance with no errors. The verification of this
approach is done by writing a program using a MATLAB source code. The obtained
results give a view about enhancing the process of transmitting and receiving data
through this system with no errors and damaged frames.

Keyword: Multiple Frames, Base Signal, Parity Check Technique, Transmitting and
Receiving Data.
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1. INTRODUCTION

Code Division Multiple Access (CDMA) system is one of the most popular
multiple access communication system, the basic operation of this system depends
on sending the base signal which has the original data with different codes, so this
system has the capability of sending data with different codes by using some special
encoding algorithms, these mixed transmitted frames can be named as spreading
frames, which represents the base and encode signals through a certain operation
called the spreading, the received spread frames are decoded again and produce the
original data.[1]

Another digital communication multiple access systems can either use the
time division multiple access (TDMA), which assumes sending multiple frames of
data with multiple duration times, or use the frequency division multiple access
system (FDMA), each of these multiple access systems has its special aspects for
communications.[1]

2. RELATED WORKS

In this section focuses on reviewing some related works that gave many
approaches and ways for developing the conventional CDMA system.

Ha H. Nguyen and Ed Shwedyk, proposed a new approach for construction of
signature waveforms for synchronous CDMA systems based on dividing the users
into sub groups with the same signature sequence but different chip waveforms to
minimize the multiple access interference with modified error performance.[2]

S.R. Sheikh Raihan, achieve a suitable matched filter and a new algorithm for
generating code called a gold code for Direct Sequence Code Division Multiple
Access (DS-CDMA) system.[3]

N.Kumaratharan, K.Jayanthi and P.Dananjayan, present a new algorithm
called Space Time Trellis Code (STTC) which apply the multiple input multiple output
(MIMO) for site diversity and reduce cell interference in MC-CDMA system.[4]

Md. Sadek Ali, Md. Shariful Islam, Md. Alamgir Hossain, and Md. Khalid
Hossain Jewel, propose a new way for improving a data rate at the Multi-Code Multi-
Carrier Code Division Multiple Access (CDMA) with rejecting interference.[5]

3. CONVENTIONAL CDMA SYSTEM
The process of transmitting and receiving data through the CDMA system can
pass through many stages as shown in figure (1).
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Figure (1): Shows the block diagram of conventional CDMA system. [4]

From figure (1), it is clear that each frame of the input information can be
encoded with certain code to produce a unigue encoded frame, the encoder circuit
may be applied certain encode algorithm like xoring with certain fixed code, or
applied special algorithm of coding such as walsh hadmard coding, then these
encoded frames modulated according to a certain type of modulation such as Binary
Phase Shift Keying (BPSK) modulation to produce a spread signal which can be
transmitted through a channel, figure (2) shows the steps of encoded the input
frames of data with pseudorandom signal, while figure (3) represents the procedure
and shape of the spreading signal.[7]
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Figure (2): Shows the algorithmic procedure and shape of encoded signal. [7]
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Figure (3): Shows the algorithmic procedure and shape of spreading signal. [7]

The first step is to create a series of bits with a bit generator which represents
the transmitted bits by the user,

bifnje {0,1} ... (1)

these bits are transferring through an encoder to produce a series of encoded
frames,

beiin] =f(bi[n]) ..o (2)
these encoded frames are passing through a modulation circuit like BPSK to
produce a sequence of symbols,

aiin] =f(bcifn]) .o (3)

and the mathematical form for the BPSK is [8],

S = \/i:Zcos(k ) e (4)

or may be used another types for modulation QPSK, PCM ..etc.[8], and an
additional circuits such as Walsh coder, special sequencers, as well as filtering circuit
to obtain a spread signal with low noise and interference [8].

4. A PROPOSED APPROACH FOR CDMA SYSTEM

In this paper, the adaptation and enhancement for the conventional CDMA
system can be occurred by proposing an additional algorithm for detecting and
correcting the errors that may be occurred in the orientation of the transmitted and
received frames of data. The proposed approach applied the algorithm of error
detecting at the transmitting and receiving parts, the proposed approach applied the
parity check technique to detect and find the errors in the received frames of data.

As well as this parity check circuit, the proposed approach adapt a suitable
filter for noise reduction at the spread signal, this filters can be added at the sender
and the receiver sides to eliminate the channel noise and reshaping the signals, this
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adaptive filter achieves a way for noise reduction according to its self-capabilities
about adjusting, figure (4) shows the basic scheme for this filter [9].
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Figure (4): Shows the basic block diagram for adaptive filter. [9]

And the error can be calculated as follow:
ek)=d(k)—y(k) .o (5)

This adaptive filter can apply simple algorithm steps through several iterations,
the weights of these iterations can be updated according to the following equations:

[9]
w(n) = [wy(n), wa(n), wz(3), ......  wiM]T (6)
X(n) = [x1(n), X2(n), X3(3), ...... XY (7)

Where x(n) represents the input signal, and w(n) is the weight vector, the
output signal of this filter will be y(n) and can be calculated as [9]:

YN ZWIN-1) X(N) e (8)

The error function can be also given as follow

M) = AMN) = V(1) oo, (9)

Where d(n) represents the desired output function.

Finally, the proposed CDMA system proposed an additional stage for checking
the performance of the whole system, this can be done by evaluating the throughput
of input and output streams of information, the throughput can be evaluated
according to the following equation:

Throughput = (no. of information bits per a frame) / (Total Time) .......... (10)
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Where the total time represents:

(Time)wta = (Time of transmission frames (Ty) + Time of Acknowledgement
frames (Ta) + Time of processing (T,) + 2 Time of propagation delay (Tq)).

Figure (5) shows the diagram for the proposed CDMA system, and the
algorithmic flowchart for a proposed approach can be shown in figure (6).
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Figure (5) shows the diagram for the proposed CDMA system.
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Figure (6) shows the flowchart for the proposed CDMA system.
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5. IMPLEMENTATION AND PRACTICAL RESULTS

In this section, a MATLAB program can be written to test and check the
behavior of a conventional CDMA system, and the obtained enhancement of our
proposal approach, figure (7) shows the hypothetical input data and its none return
zero signal, while figure (8) shows the PN sequence key for the input data, figure (9)
shows a spreading pattern of the transmitted data in terms of none return zero
format, finally figure (10) shows a received signal before and after spreading.
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Figure (7) shows a hypothetical input data and its NRZ format
» PN sequnce key for input data
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Figure (8) shows a PN sequence key for the input data and its NRZ format
Spreading pattern of transmitted data in terms of none retum zero format

Figure (9) shows a spreading pattern of the transmitted data in terms of NRZ
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Received signal before despreading Received signal after spreading and filtering (final output)
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Figure (10) shows a received signal before and after spreading

6. CONCLUSION

It is obvious from the section of the implementation and practical results that
our approach achieved a good performance for the conventional CDMA system due
to applying the parity check technique for detecting errors in the transmitted data
frames as well as applying an adaptive filter for reduction noise, figures (9) and (10)
show the differences between the received signal before and after despreading
process, the throughput checking stage checks and tests for the throughput of the
whole CDMA system to ensure that there is no errors occurred and the CDMA
system is operated with a high performance.
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