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ABSTRACT

The work emphasizes the suitability of Coded orthogonal Frequency Divisign Multiplexing (COFDM) which is
a technique of modulation for 3G transceiver system. The performance of a COFBM system may be\affected
due to the main factors which were measured comprising of channelgnoise, multipathidelay spread, distortion of
the signal (clipping) & requirement of timing. Using MATEKAB to access the performanee of GOFDM the
computer simulations is performed [18].

In the 3" generation mobile phone system CDMA modulation technigues is mainly-proposed‘for Code Division
Multiple Accesses (CDMA). For the comparison _between the two techniques to be established Code Division
Multiple Access was used. It was observed ahd found“en examination that a very high tolerance to channel
noise, peak power clipping, and multipath/delaysspread as'was provided by COFDM [12].

On observation total immunity to multipath delay spread was foundyin,COFDM and provided less reflection
time as compared to the guard interval used in COFBMssignal.

We are aware that multipathiisignal would provide strengthening to the received signal. Corresponding to
multipath reflection of 30 km, delay-spread,up to 100usec could be borne.

Frequency selective fading strikes a problem due toythe multipath and due to this the thing which comes into the

picture is that the received signal is heavily attenuatedas well as interference comes into existence.

Key words: COFDM (Coded Orthagonal Frequency Division Multiplexing), CDMA (Code Division
Multiplexing), SNR (Signal to Noise Ratio), BER (Bit Error Rate), IFFT (Inverse Fast Fourier
Transform)

I INTRODUCTION

Since the customer based is very small in rural areas due to which the telecom industry faces the problem in
providing telephone services and the installation cost is exorbitant. By fixing wireless radio network a method
for the high infrastructure cost reduction of a wired system is possible. Another problem arises which is to get
sufficient coverage in rural and urban areas which can be overcome by using large cell sizes (requirement)

Due to delay time in multipath signal propagation many other problems arise. GSM technology in the current
scenario is being applied in the rural areas of Australia since fixed wireless phone system use time division
multiple access (TDMA) which has a symbol rate. Inter-Symbol Interference (ISI) leads to problems with
multipath.
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For the digital phone systems many next generation techniques is currently under consideration having an aim
of improving multipath immunity, cell capacity and flexibility which includes CDMA & COFDM. The
application of both these techniques can be applicable for providing a fixed wireless system for rural areas. The
accountability for making it more suitable is that each technique has different properties for specific
applications.

In several new radio broadcasting system is currently is being used including the proposal for digital audio

broadcasting (DAB) & high definition digital television (HDTV). Very few researches have been made for the

use COFDM as a transmission method in mobile telecommunications systems.

Using broad band frequency basis for all users of CDMA transmit specialized .0des which is known by the
mobile station as well as base station demodulating the sent data.

CDMA has a comparison with wireless telecommunications based on/CORDM, as a modulation technique
allowing many users to transmit in an allocated band further sub diiding the available bandwidth to several
narrow carriers. Data is transmitted by the allocation of several garriers byseach user. Transmission isgenerated
such that the carriers use must be orthogonal to each other allowing carriers too much_ clesef compare to
standard frequency division multiplexing (FDM) hence OFDM/COFEBRIMIprovides high spectral efficiency.

Il LITERATURE REVIEW

On the basis of survey and study variou$ literature and their relationship correlates with COFDM and CDMA
technologies.

During 1994 spread spectrum signaling was economically, viable and was at its peak and thus being attracted
and attached to this technology were,many people (individuals)apd companies in numerous numbers

Ways & means to benefit were created through spread spectrum techniques in products & commercial systems.
In this write up weghall discuss and consideér applications’to satellite mobile communications and indoor mobile
communication§ ima brief overviewaJd] For the future 3™ generation mobile radio system, currently the trend
would be beneficiak& wiable interface would have code division multiple access. The problems in numbers that
wouldécrop up would have te be solvediby.architects / network planners [2]. In order to cater to the category of
successfuboperation of direct seguence (DS) CDMA Handoff will play a pivotal role. To address DS-CDMA air
interface would take care of 3" generation. [16]

Because the broadeasters are testing on small groups the interactive televisions, by using personal computers
(PC) millions of warking on interactive media linked to the interface by the phone lines. How interactive media
will work commercially in future and the activities of this online population is the blueprint for this. The

development of the technology and its future use is the discussion of the author in this. [3].

111 PURPOSE OF STUDY

By using BPSK techniques and its comparison with CDMA is the object of the study related to investigate the
error and signal power suitability for COFDM and CDMA 3™ generation wireless communication which
includes two major steps namely the design of COFDM transmitter-receiver scheme then to apply BPSK

modulation technique.
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In the field of communication engineering in order to visualize the suitability of a wireless standard for a
communication system is the most critical selection.

Main sources of the errors are phase noise of the transmitter, problems related to frequency stability along with
other problems of frequency offset errors between the transmitter and receiver and the main weak point was
found that the COFDM was very sensitive to phase errors between the transmitter and receiver and frequency

which was the review of literature.

IV CDMA SIMULATION MODEL

4.1 Forward Link

To separate the user’s orthogonal Walsh codes was used as a forward link of(CDMA systemimodel. In order to
spread the data which is to be transmitted every individual user is allocated of Walsh, code gandomty.

Through a radio channel model from all the users are combined together which allows for clipping of the'signal
& adding Gaussian noise to the signal & multipath interference,

By using the Walsh code after the received signal is de spread which was used by the transmitterto demodulate
the signal and same was used by the receiver. This is sub sampled to'the original date rate by ysing an integrator
& dump filter along with a comparator to ascertain whether the data was 1 or a 0. To\calculate the bit error rate
(BER) the original data transmitted is comparedfto the received data.

After the signal level has been demodulatéd as well as filtered, working out of RMS amplitude is also done
which is then compared with the amplitude expected of ghessignal on the transmitted data base which directly
relates to the bit error rate and is the RMS amplitude errer, a measurement of use.

The model for the simulation@f CDMA forward link [18] issshown in figure below.
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Fig-1, Model used for CDMA forward link
4.2 Reverse Path
The CDMA link was similar to that of forwards link and the reverse was the simulation, except by using the
orthogonal Walsh codes. The use of orthogonal codes is extremely difficult since accurate synchronizing have
enough difficulties in a reverse link from mobile to the base station. Due to this simply long pseudo random

codes took the place of Walsh codes.
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4.3 Parameter Value

Process gain (Antenna) 64db
Total words 64*10
No of users 10 & 30
SNR 300db (constant)
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Fig-2, Simulation result of CDMA model forid0suser & 30 user. respectively

4.3 BER verses the number of users in acell

Pseudo random noise codes (PN codes) hias reverse link of the CDMA system from the base station to the
mobile & they used non orthogonal codes leadingito each Usemsinterferinggwith each other. Each user has its
own unique pseudo random sequence code which resultin the signal appearing as a noise to other users as signal
transmitted by each user is ungerrelated with each other:

As the number of uses increases in same_cell of the CDMA system, BER will increases. The result is for an
isolated cell with no channel noise, with“no multipath effect & with no interference effect from neighboring
cells. From the above figure BER becomes extremely significant & large if the no of users is greater than 8
which represént only»12.5 % of 64 users of the total user capacity. By using advance forward error correction,
voice activity detection &cell sectorization the maximum no of user can be increased.

From the above figure it is clear that the weak point in the CDMA system is in the reverse link limiting the cell

capacity.to 8-12 users approx.

V COFDM SIMULATION MODEL

Using MATLAB modeled with a COFDM system for verification and testing various parameters of the system
and the objective for doing the simulation was to evaluate under different channel conditions the performance of
COFDM system as well as to allow testing of different COFDM configurations. In order to measure
performance of COFDM system four main criteria were used, which provides tolerance to peak power clipping,

channel noise, multipath delay spread and time synchronization errors.[6]
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5.1 COFDM Model Used
A brief description of the OFDM system model [12] using MATLAB can be understood by the below

mentioned figure
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data To [ *| Modulation |—» IFFT [ To Interval
Generator | *| Parallel [ (BPSK) [ ™ Serial Insertion
1 1 >
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Fig. 3, COFDM system mod

5.2 Serial to Parallel Conversion

When a parallel data is transmitted by assigning each d he transmission the input

serial data stream is converted into the we hich isrequired for the transmission. e. g. 2 bits per word for

BPSK
5.3 Modulation of Data

The transmission on each carrie d differentially previous symbols and is mapped into a phase
bol is added since differential encoding requires an

An inverse Fouri

is used to find out the corresponding time waveform and this is only after the
spectrum requirement'is worked out. To the guard period, start of each symbol is done.

5.5 Guard Period

Amplitude transmission time for half the guard period was zero & the other is a cyclic extension of the symbol
to be transmitted and for this two section were made up for the guard period used. The symbol timing was
allowed for easy envelope detection. Since accurate determination of the position of the sample, it was not
required in any of the simulation. Baseband signal for COFDM transmission in which symbols were converted

back after the guard was added to a serial time waveform conversion.
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5.6 Channel

A channel model is applied to the transmitted signal aligning the signal to noise ratio, multipath and the clipping
to be controlled for its peak as well as adding of known amount of white noise to be transmitted signal to noise
ratio is set. Delay spread is then added by using an FIR filter multipath delay spread by simulating. Maximum
delay spread represents the length of FIR while the reflected signal magnitude correlates to the coefficient

amplitude.

5.7 Receiver

The operation of receiver is the reverse operation of transmitter and the guard od is removed. The FFT of

5.8 Test Setup used
The below mentioned data shows the setup which is used for d for the OFDM

signals. We are using here simulation model for a sing each user has 2 carriers

FT size 128

Number of carrier 2

used
Guard time 32 Samples
Guard Period Type All zero signal as a

cyclic extension of the

symbol
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Fig 4, Simulation result of COFDM Model
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Fig 5, Comparative simulation of COMA & COFDM Approach
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VII CONCLUSION

In the present scenario, there is a demand of a suitable technique for high performance of wireless
telecommunication and COFDM is emerging as the best modulation technique. COFDM tolerance to the
multipath delay spread on which only four main performances have been tested which are the criteria for
channel noise, peak power clipping as well as start time error. Some partly measured factors affecting the
performance of COFDM have been done which includes the effect of the frequency stability errors & impulse
noise effects.

As compared to CDMA, the performance of COFDM was better. For a single & multifeell environment with it-
out performing CDMA in many areas was better. In a single cell environment CDMA was found to allow 2 -10
times more user and 0.7-4 times more users in a multi cellular environmentd The dependenee on whether cell
sectorization & voice activity detection being used was basically the difference in the user capacity{between
CDMA & COFDM.

Where a single frequency is used in all cells the CDMA performance was\well up tothe mark thusdncreasing
the comparative performance against other system which wouldi require a cellular pattern offrequencies in order
to reduce the inter cellular interference.

While COFDM is used in a multi user environment an_important major area which has not been investigated is a
problem which may be counted and another problem whichymay be encountered is aequirement of the receiver

in a large dynamic range which would enable te_handle a large signal strength Variation between users.
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