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Abstract: MIMO-OFDM system in AWGN Channel is incredibly well-liked technique for mobile 

communication currently a day’s for analysis. Here we would like increase the capability of MIMO-OFDM 

of system by ASTC encoder .we found that random capability has some limitation that scale back the 

system’s performance to beat this we have a tendency to use ASTC code . ASTC codes are full rank, full 

rate and non-vanishing constant minimum determinant for increasing spectral potency and reducing Peak 

to Average Power magnitude relation (PAPR).  
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I. INTRODUCTION 

NOW A day’s integration of Orthogonal 

Frequency division Multiplexing (OFDM) 

technique with Multiple Input Multiple Output 

(MIMO) systems has been a neighborhood of 

attention-grabbing and difficult analysis within 

the field of broadband wireless communication. 

Multiple input multiple output (MIMO) System 

exploitation multiple transmit and receive 

antennas square measure widely known because 

the very important breakthrough which will 

permit future wireless systems to attain higher 

information with restricted information measure 

power resources, provided propagation medium 

is made scattering. On the opposite hand, 

historically, multiple antennas are accustomed 

increase diversity to combat channel weakening. 

Hence, A MIMO system will offer 2 kinds of 

gains: spacial multiplexing or capability gain and 

variety gain. If we want to use the advantage of 

MIMO diversity to beat the weakening then we 

want to send identical signals through the various 

MIMO antennae. If we would like to use MIMO 

construct for increasing capability then we want 

to send completely different set of signals at 

identical time through the various MIMO 

antennae while not the automatic-repeat request 

of the transmission [2]. OFDM has several 

benefits that build it a pretty theme for high-speed 

transmission links. However, one major problem 

is OFDM’s giant PAPR . Those square measure 

created by the coherent summation of the OFDM 

subcarriers. Once N signals square measure 

another with identical section, they turn out a 

peak power that's N times the typical power. 

These peaks cause saturation within the power 

amplifiers, resulting in inhume modulation 

merchandise among the subcarrier and 
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distressing out of band energy. Hence, it becomes 

value whereas reducing PAPR. Severally, 

reduction of PAPR comes at a value of 

performance degradation, principally in terms of 

rate and BER. This paper proposes to use the 

ASTC codes as powerful writing techniques for 

IEEE 802.11x.[7]. ASTC codes will for out an 

honest resolution 1st to beat the disadvantage of 

OFDM modulations and second to stay a 

hardiness relating to the BER performances.  

The paper summarized as follows: Section –

II defines the Ergodic capacity, Outage 

capacity & different equations for MIMO-

OFDM.Section -III defines the modulation 

techniques. Section -IV defines the proposed 

model of mimo-ofdm using MSK modulator. 

results are described in Section -V. Finally, 

the paper concludes in Section -VI. 

II. Ergodic Capacity of MIMO system 

The ergodic capacity of a MIMO channel can be 

defined as the ensemble average of the 

information rate over the distribution of the 

elements of the channel matrix H. It is the 

capacity of the channel when every channel 

matrix H is an independent realization .This 

implies that it is a result of infinitely long 

measurements. Since the process model is 

ergodic, this implies that the coding is performed 

over an infinitely long interval. Hence, it is the 

Shannon capacity of the channel. Ergodic 

capacity of a MIMO system can be expressed as: 

Outage Capacity: Outage (or failure) capacity is 

the capacity that guaranteed with a certain level 

of reliability. We define x % outage capacity as 

the information rate that is guaranteed for (100-x) 

% of the channel realizations, that is, x (C ≤ 

Coutage) = x % [6]. 

GOVERNING EQUATIONS OF MIMO-

OFDM SYSTEM 
To avoid the inter-symbol interference, usually 

cyclic prefix is inserted in the signal prior to the 

transmission. It is basically the extension of the 

OFDM symbol itself by inserting a part of 

previous symbol at the beginning of the next 

symbol. 

Let be the complex symbols to be transmitted at 

the OFDM block, then the OFDM modulated 

signal can be represented by [2]. 

 

 

Where Δf, and N are the symbol duration, the 

sub-channel space, and the number of sub-

channels of OFDM signals respectively. This 

OFDM signal is transmitted through a number of 

antennas in a MIMO-OFDM system. If only a 

multipath of wireless channels is considered and 

the CP (Cyclic Prefix) is long enough, the 

demodulated signal at each receiving antenna is a 

superposition of the signals received from 

different transmitting antennas and can be 

expressed as [2].  

for i = 1,2,…, Mt, where denotes the frequency 

response at the kth sub-channel corresponding to 

the mth transmit and the ith receive antenna, and is 

the impact of channel noise at the kth sub-channel 
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of the ith receive antenna, which is usually 

independent for different k or i. This noise is 

generally Gaussian, and with zero mean. Above 

equation can also be written in matrix form as [2] 

               …. (5) 

These are the various mathematical equations to 

represent the MIMO-OFDM signals in simple as 

well as in matrix form. 

III. MODULATION TECHNIQUES: 

• If the information is to be transmitted up to 

an extended distance, then it's to be modulated 

with some appropriate technique of modulation. 

In digital modulation, minimum-shift keying 

(MSK) could be a form of continuous-phase 

frequency-shift keying that was developed 

within the late Fifties and Sixties. Almost like 

OQPSK, MSK is encoded with bits alternating 

between construction parts, with the letter of the 

alphabet element delayed by [*fr1] the image 

amount. However, rather than sq. pulses as 

OQPSK uses, MSK encodes every bit as a [*fr1] 

sinusoid. This ends up in a constant-modulus 

signal (constant envelope signal), that reduces 

issues caused by non-linear distortion. 

Additionally to being viewed as associated with 

OQPSK, MSK can even be viewed as endless 

part frequency shift keyed (CPFSK) signal with 

a frequency separation of common fraction the 

bit rate. 

 

Figure 1. MSK Modulation 

IV. PROPOSED MODEL 

Figure 2 shows the proposed block diagram 

of MIMO OFDM System which consist of 

various blocks like Source generator, 

Encoder, interleaver, decoder, channel, 

modulator, de-modulator etc. as shown in 

figure below. Each block have a specific 

function. The Bernoulli Binary Generator 

block generates random binary numbers 

using a Bernoulli distribution. The 

Bernoulli distribution with parameter p 

produces zero with probability p and one 

with probability 1-p.
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Figure 2. OFDM MIMO Model Using MSK Modulator 

 

V. RESULTS 

The simulations were performed using SIMULINK R2010b from Math Works. The result of model for MSK 

modulation techniques is tested with Simulink.  

 

 

Figure 3. BER VS SNR for different users. 
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Figure 4. ERGODIC Capacity 

 

 

Figure 5. BER VS SNR 

 

Figure 6. OUTAGE CAPACITY 

 

Figure 7. THROUGHPUT 

 

Figure 8. Symbol Error Rate VS SNR 

 

Figure 9. BER VS Eb/No on AWGN CHANNEL 

FOR 4 USERS 
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VI. CONCLUSION AND FUTURE 

SCOPE 

The results of this research work 

concludes that in case of multibit transfer 

from the MIMO OFDM system the 

performance of MSK modulation 

technique is good. The performance of 

MSK modultaion has been judged over 

parameters namely Throughput , Bit 

Error Rate, Ergodic Capacity,Symbol 

error rate,signal to noise ratio and outage 

capacity.The current research work opens 

a lot of research arenas for the future 

research workers .  
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