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ABSTRACT

This paper provides a study of Interleave division multiple access (IDMA) system by implementing in MATLAB and comparison with Code
division multiple access (CDMA) in terms of performance. By using MATLAB we can analyze data, develop algorithms, create models and
applications as it is more familiarised to engineers and scientists. CDMA is a technology used in 4G. This system provides multiple access
communication capabilities. In CDMA as the number of users increase, the overall quality of performance decreases. So to overcome the drawbacks
in CDMA, a new technology IDMA has been developed with the inheritance and advancement of COMA. IDMA is a technology that is explored
world-wide in 5G Communication system. IDMA is a multiuser scheme where users are separated by unique interleaver sequences.
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1. Introduction

Wireless Communication is a method of transmitting information from one point to other, without using any
connection like wires, cables or any physical medium. Generally, in a communication system, information is
transmitted from transmitter to receiver that are placed over a limited distance. In our project we will implement
IDMA system and CDMA system using MATLAB and then the performance of these systems are compared in
terms of Bit Error Rate (BER) and Signal to Noise Ratio (SNR). The objective of our project is implementation of
CDMA System and IDMA System using MATLAB. Then analysis of Bit error Rate Performance of IDMA system
over AWGN channel. Then Comparing Bit error Rate Performance of both IDMA and CDMA systems over
Additive white gaussian noise (AWGN) channel.

2. Introduction to IDMA

In IDMA Interleavers are used to differentiate the signals on entire bandwidth spectrum [1],[2,],[3]. Since different
users are using different interleavers it optimizes ISI. Role of the interleaver is to break low weight input sequences,
and hence increase the code free Hamming distance or reduce the number of code words with small distances in the
code distance spectrum. In interleaving mechanism, At the transmitter end, the input data streams rearranges itself

such that consecutive data bits are split among different blocks and is swapped in a known pattern amongst them.

At the receiver end, the interleaved data is arranged back into the original sequence with the help of de-inter leaver.
As a result of interleaving, correlated noise introduced in the transmission channel appears to be statistically
independent at the receiver and thus allows better error correction. IDMA offers a number of features: Rate/power
adaptation, MIMO According to Shannon, typical sequences are generated and superimposed, fast fading,
frequency-selective fading, complexity is linear with respect to the number of layers, number of chips/number of

users, number of receiver antennas, number of channel taps, and the number of iterations, delivers reliable
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Soft-output information, Resource allocation, Low delay. A 4G system is expected to provide a comprehensive and
secure. all possible solution where facilities such as IP telephony, ultra-broadband internet access, gaming services

and streamed multimedia may be provide to users [4],[5].
SNR is calculated as,

Signal power
Noise power

SNR = (1)

BER is calculated as,

BER — Error in receweo! bits @)
Total no. of bits

3. Random Interleaver

Random Interleaver illustration is shown in the below figure 1. Random interleavers can interleave the data of
different users with different pattern. These patterns of scrambling the data of users are to be generated [6,][7].
These scrambling of data causes burst error of the channel are randomized to the receiver end.With the help of

random permutation, the user specific random interleaver is used to rearrange the elements of its input vector.

[ I | 2 | 3 I 4 I 3 | Input sequence

l " | 5 | 1 I 3 I 4 | Output seguence

Fig.1. Random Interleaver

These incoming data can rearrange using a series of generated permuter indices. A permuter is generally a device
that helps to generate the pseudo-random permutation of given memory addresses. These data is arranged in order
of pseudo-random order of memory addresses. When random interleavers are work for the purpose of user
separation, then it requires a lot of memory space will be at the transmitter and receiver ends for storage purpose.

Hence considerable amount of bandwidth will be consumed for transmission of all these interleaver.

Thus at receiver end, computational complexity will be increases. After randomization of the burst error that has to
rearrange the whole block And IDMA provides good security compared to CDMA of the data afterwards it can now

be easily detected and corrected. Spreading is one of the essential characteristic of random interleavers [8],[9].

So it is observant that the data of a certain sequence is being randomly distributed which is why it is called
RANDOM interleaving. Now as of the interleaving aspects these sequences are distributed. The sequence of the

data is a randomly generated code and this random code is a PN sequence i.e. Pseudo random Noise.

The main concern in any communication is that the security we can get over a communication media and the

privacy. As it’s a PN sequence which is a spontaneous that only the sender knows the sequence as a result the
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receiver must know the source code which is why this was one of the main concern for the researchers supporting in
the context of all new adapting techniques and methodologies. However the data encrypted by PN sequence method

can be implemented by using MATLAB where initially the data is being spread and multiplied with the sequence.
4. Methodology

STEP 1 :- Implementation of CDMA Using matlab and calculating BER and SNR.

STEP 2 :- Implementation of IDMA using Random interleaver in matlab and calculating BER and SNR.

STEP 3 :- Comparison of IDMA and CDMA.

5. Results

We have observed BER (Bit Error Rate) of IDMA (Inter Divison Multiple Access) is less compared to CDMA
(Code Division Multiple Access). And Signal-to-Noise ratio (SNR) of IDMA (Inter Divison Multiple Access) is
better compared to CDMA (Code Division Multiple Access). IDMA eliminates ISI (Inter symbol Interference) and
mitigation effect of multi user interface.
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Fig.3. For 4 users
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Table 1. CDMA

Users BER SNR BER SNR

0.0150 0 0.0743 0

4 Users
0.0012 8 0.0002 8

Table 2. IDMA

Users BER SNR BER SNR

0.100 0 0.025 0
4 Users
0.010 8 0 8

6. Conclusion
(1) Bit error rate and SNR Performance analysis of CDMA and IDMA is implemented using Matlab.
(2) Bit error rate and SNR Performance analysis of IDMA system over AWGN channel is done.

(3) Bit error Rate Performance analysis of IDMA system is better compared to CDMA. (BER for IDMA system is
less than CDMA).
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