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Abstract— The performance of Orthogonal Frequency 

Division Multiplexing-Interleave Division Multiple Access 

(OFDM-IDMA) for wireless communication plays the vital 

role for efficient communication between sender and 

receiver in Multiuser Input Multiuser Output (MIMO).The 

performance of OFDM-IDMA is basically based on 

performance parameters like Bit Error Rate (BER), Signal 

to Noise Ratio (SNR), and Peak to Average Power Ratio 

(PAPR). The BER of OFDM-IDMA is generally predicted 

based on SNR during every iteration. The IDMA is 

introduced for multiple accesses. OFDM makes single-

frequency networks possible, which is attractive for 

broadcasting applications.  The aim of this paper is to 

improve the BER Vs. SNR performance of OFDM-IDMA 

system against the existing method. 
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I.  INTRODUCTION 

The limitation of using wireless communication systems 

is the limited bandwidth. This is becomes more limited as 

the use of such communication system increases rapidly 

[1]. Thus due to the limited bandwidth availability, the big 

organizations are suffer from huge loss. Recently another 

multiple access schemes based on the Orthogonal 

Frequency Division Multiple Access(OFDMA) 

commonly used for high data rate multiple user 

transmission system. OFDMA technique is robust against 

Inter-symbol Interference(ISI) and Multiple Access 

Interference(MAI). The transmitted signals interact with 

the channel environment in a complex way. As a radio 

signals travel between the transmitters and receivers, the 

signal experiences a path loss in power.  

Since from last decade, the novel multiple access 

technique presented in which the users are separated 

through their unique interleaving patterns, has generated a 

large interest in the research community. The technique, 

referred to as IDMA [1], and has been shown to mitigate 

multiple access interference while simultaneously 

achieving a high spectral efficiency. IDMA shares many 

properties with CDMA, where user separation is obtained 

through user-specific spreading codes, and it has shown 

similar performance but with a reduced receiver 

complexity [4].Introducing OFDM simplifies this task by 

transforming the wideband channel into a set of 

orthogonal narrow band sub channels. A simple scalar 

equalization can then be performed separately for every 

sub channel.  

OFDM-IDMA scheme, in which OFDM operations are 

adopted to resolve the ISI induced by multi-path channels, 

and the signals of different users are distinguished by 

user-specific interleavers based on the IDMA principle. 

The MAI can be suppressed by very low-cost IDMA-type 

multiuser detection (MUD) [1]. OFDM-IDMA is a 

promising approach for resolving the two main obstacles 

in wireless communications namely the ISI and the MAI. 

Similar to other multi-carrier systems, OFDM-IDMA 

suffers a peak-to-average power ratio problem. The 

transmitted signal of OFDM-IDMA has a high PAPR, 

which may degrade the efficiency of power amplifiers of 

the transmitters.  

  In real time wireless communication systems, CFO is 

basically present and causes the inter carrier interferences 

(ICI). Therefore, the effects of CFO must needs to be 

tackled. In recent paper, the new idea introduced for CFO 

in which every user is individually treated. This paper 

gives, overview the OFDM-IDMA system for enhancing 

BER. In below sections II we are presenting the general 

discussion over the basic architecture of OFDM-IDMA. 

Section III gives the idea proposed architecture OFDM-

IDMA and some block result. In section IV conclusion is 

present.  

II. LITERATURE SURVEY ON OFDM- IDMA MODEL 

This section introduces the literature survey on basic 

model of OFDM-IDMA system for wireless 

communication. IDMA can be regarded as a particular 

case of chip interleaved CDMA [3]. As so, IDMA inherits 

many advantages of CDMA. Thanks to random 

interleaving and chip by chip (CBC) iterative multiuser 

detection algorithm, the IDMA scheme is applicable to 

cancel MAI and ISI effectively and support systems with 

large numbers of users in multipath fading channels. 

.  

Let dk be the data stream of user-k[6] . This data stream 

is encoded by a forward error correction (FEC) code, 

generating a chip sequence ck. Here, “chip” is used instead 

of “bit” as the FEC encoding may include spreading or 

repetition coding. Then ck is permutated by a user-specific 

interleave-k to produce chip sequence vk. 
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We use either superscripts “
Re

” or “
Im

” or function 

notations Re (:) and Im (:) to indicate real and imaginary 

parts, respectively. After symbol mapping, 

 

Xk (j)=Xk 
Re  

(j) + iXk  
Im

(j) 

 

Where Xk
Re

(j) and iXk  
Im

(j) are two coded bits from vk. 

The mapping rule for QPSK is given as below 

(0,0)       (1,1) 

(0,1)       (1,-1) 

(1,1)       (-1,-1) 

 

Where X
Re

k(j)  and X
Im

k(j) are two coded bits from vk. 

The mapping rule for QPSK used the tapped delay-line 

channel model is adopted for multi-path propagation. 

 An iterative sub-optimal receiver structure is adopted, 

which consists of an elementary signal estimator (ESE) 

and K single-user APP decoders (DECs). The coding and 

multiple access constraints are considered separately in 

the DEC and ESEs. In the iterative detection process, the 

DEC and ESEs exchange extrinsic information in a turbo-

type manner. 

 

r(j)=∑ hk (l).Xk(j-l)+n(j) 

 

The outputs of the ESE and DECs are LLRs about 

x
Re

k(j), x
Im

k(j) as defined below: 

 

) 

These log likelihood ratio(LLR) are further 

distinguished by subscripts, i.e., eESE (x
Re

k (j)) and eDEC 

(x
Re

k (j)), depending on whether they are generated by the 

ESE or DECs. For the ESE, y denotes the received 

channel output. For the DECs, y is the deinterleaved 

version of the outputs of the ESE. A global turbo-type 

iterative process is applied to exchange the LLRs 

generated by the ESE and DECs. The focus on detecting 

x
Re

k(j) after receiving x
Im

k(j) can be handled in a similar 

same way. 

 

III.   PROPOSED SYSTEM 

OFDM is a special case of multicarrier transmission, 

where a datastream is transmitted over a number of lower 

rate subcarrier. By using, OFDM is to increase the 

robustness against frequency selective fading or 

narrowband interference. 

 

   Proposed OFDM-IDMA Architecture shown in figure 1. 

The transmitter side contains channel encoder, spreader, 

interleaver, symbol mapper, IFFT, cyclic prefix (CP) is 

added then data goes through AWGN channel. Then 

removal the CP is done, signal goes to FFT .Elementary 

signal estimator evaluates BER and other performance 

measures for the user-k .The receiver side deinterleaving, 

dispreading is done and last decoding operation is done 

with SOVA decoder. 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Proposed OFDM-IDMA system. 

IV.    SPECIFICATION OF  THE SYSTEM 

Simulation Settings and Environment 
• We used the MATLAB simulation tool for the 

performance evaluation of proposed scheme 

against the existing scheme.  

• Following are the software details for simulation 

study: 

       

     Software: MATLAB 2009 or Onwards  

• We are considering the following OFDM system 

design parameters with modulation technique 

such as QPSK etc. 

• 1. IFFT/FFT size = 64 

• 2. no of data subcarriers = 52 

• 3. QPSK = 4  

• 4. OFDM symbol=10^1 

• 5.SNR = 20dB 

    Turbo encoder is combination of 2 

convolution encoder and random interleaver. 

Spreader is used to spread the bit in 3 part. 

OFDM specification is specified. In alphaMqam 

data is displayed fig.2a .Output of generated data 

is display in fig.2b.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. (a)alphaMqam (b)o/p of data generated. 
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assigning modulation scheme the data looks like 

in fig.3(a)  and after normalizing  the power of 

transmit symbol to 1,it shows in fig.3(b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.(a)modulated symbol(b)o/p of IFFT 

block 

 

After adding cyclic prefix symbols are converted 

parallel to serial and only noise is shown in 

fig.4(a).Signal with corrupted noise is shown in 

fig.4(b). 

 

CONCLUSION 

I have outlined the basic of OFDM-IDMA structure. 

The result of BER and SNR graph will calculate on 

matlab software. I have focused on to send maximum data 

with minimum error. OFDM-IDMA is very competitive 

for future wireless commutation systems. 

. 
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Figure 4.(a)Only noise(b)Signal Currupted with noise 
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