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Abstract: Space–time block coding is used by many 

transmit antennas to transport data in fading channels. 

After being encoded using a space–time block coding, the 

data is divided into several streams of constantly 

broadcast strings via various transmit antennas. The 

received signal, which is distorted by noise at the receiver 

end, is a superposition of the several broadcast signals. 

The probabilistic decoding approach is used to recover 

data by decoupling signals provided from different 

antennas, as opposed to cooperative detection. The 

maximum likelihood decoding system provides a 

maximum-likelihood decoding procedure reliant on linear 

computing at the receiver by utilizing the orthogonal 

structure of the space–time block code (OSTBC). Using a 

straightforward decoding method, a Matlab/Simulink 

model based on orthogonal space-time block codes is 

created in this study to obtain the maximum diversity 

order for a given number of broadcasts and receive 

antennas. 
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1. Introduction: 

Cooperative communication enables single-antenna mobiles 

in a multi-user environment to share their antennas, creating 

a virtual multiple-antenna transmitter and achieving transmit 

diversity. This method has been well acknowledged and may 

be effortlessly integrated into MIMO systems. Single-antenna 

mobiles can benefit from some of the MIMO system's 

advantages by cooperating. Cooperative communication's 

fundamental idea is to create a virtual MIMO scenario in 

which single-antenna mobiles cooperate to transfer data via 

multi-user antennae in a multi-user setting. In this sense, 

several wireless network nodes cooperate with one another to 

send and receive data, creating a virtual MIMO system.  

MIMO is one of the many antenna diversity methods 

available. These schemes include Multiple Input Single 

Output (MISO), Multiple Input Multiple Output (MIMO), 

Single Input Single Output (SISO), and Single Input Multiple 

Output (SIMO). 

This paper explores the challenges in modern wireless 

communication systems, focusing on the efficient use of 

bandwidth and enhancing link reliability. Wireless channels 

are susceptible to fading and interference, and the use of 

multiple antennas at both the transmitter and receiver plays a 

critical role in addressing these issues. By transmitting 

different data streams simultaneously through multiple 

antennas, we can significantly increase data rates without 

requiring additional bandwidth. Space-time coding 

techniques, in particular, help reduce bit error rates (BER) 

without the need for extra power. However, the practical 

limitations of wireless devices, such as size and hardware 

complexity, make it challenging to employ multiple antennas 

on mobile terminals. 

 

2. Related Work: 

A promising air-interface technology for next-generation 

wireless local area networks (WLANs), wireless metropolitan 

area networks (WMANs), and fourth-generation mobile 

cellular systems was investigated by Mehboob Ul Amin et al. 

(2013). Be that as it may, a critical test related with MIMO-

OFDM frameworks is the high top to-average power 

proportion (PAPR) of the transmitter's result signal across 

various radio wires. This issue of high PAPR stays a basic and 

requesting area of examination. Several methods for reducing 

PAPR have been proposed, but this work introduces a novel 

strategy. To reduce PAPR, the proposed approach combines a 

Discrete Cosine Transform (DCT)-based Selective Level 

Mapping (SLM) with an Orthogonal Space Time Block Code 

(OSTBC) Encoder. The adequacy of the procedure is shown 

through reenactments, and the outcomes are contrasted and 

before implanted change strategies. The proposed method 

shows huge improvement in PAPR decrease, making it a solid 

possibility for application in cutting edge rapid information 

transmission frameworks [1]. The exploration tends to a basic 

bottleneck in MIMO-OFDM frameworks: the high top to-

average power proportion. The recently proposed procedure 

use the blend of an OSTBC encoder and a DCT framework. 

The OSTBC encoder can either manually or employ an 

adaptation algorithm to adjust to a variable number of 

transmit antennas. Reproduction results show a significant 

PAPR decrease contrasted with customary SLM strategies, 

particularly at higher upsides of M, upgrading the PAPR 

execution contrasted with the first OFDM signal. This 

improvement features the capability of the proposed plot in 

cutting edge organizations and high velocity information 

transmission frameworks [1]. An algorithm for dealing with 

wireless communication fading, a major factor in signal 

degradation, was proposed by Apoorva Pandey et al. (2013). 

Time and space domain techniques can be used to reduce 

fading, with space domain techniques being particularly 

useful. The review looks at remote MIMO frameworks under 

Alamouti's plan and Greatest Proportion Consolidating 

(MRC). Multiple copies of the original signal are sent and 
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received by these schemes to function. According to the 

findings, MRRC with one transmitter antenna and two 

receiver antennas achieves nearly the same diversity order 

when using two transmitter antennas and one receiver 

antenna. Moreover, results for MRRC with one transmitter 

and four beneficiaries are introduced and thought about, 

fluctuating the normal communicated power [2]. This study 

compares diversity methods for estimating the channel 

performance of Rayleigh multipath fading-affected mobile 

communication signals. The review assesses the exhibition of 

the Alamouti conspire and MRC under BPSK signals in 

conditions with reflection, diffraction, and dispersing. It 

demonstrates that Alamouti's diversity method and MRC are 

capable of successfully overcoming Rayleigh fading in 

wireless MIMO systems and achieving Additive White 

Gaussian Noise (AWGN) channel performance with constant 

transmit power. The outcomes are pertinent in any event, 

when the typical sent power changes [2]. H. A. Mohammed 

et al. (2012) investigated the potential of combining MIMO 

technology with orthogonal frequency division multiplexing 

(OFDM), a promising approach for 4G mobile systems and 

next-generation WLANs. The review subtleties the plan of a 

vigorous and productive OFDM-MIMO framework to help 

persistent openness and higher information rates for clients 

moving at high paces, like those going on trains. This work 

incorporates a thorough writing survey, trailed by the 

displaying and reproduction of the OFDM-MIMO actual 

layer utilizing Simulink/MATLAB, taking into account high 

vehicular portability. The concentrate additionally 

investigates the utilization of High Elevation Stage 

Framework (HAPs) innovation in alleviating high Doppler 

consequences for clients [3]. 

 

3. Methodology: 

The characteristics of a wireless channel present a 

fundamental technical challenge for reliable communications 

subject to time-varying impairments such as noise, 

interference, and multipath [3]. In an effort to conquer fading 

to support high rate data transmission over such a channel, 

several diversity techniques were naturally introduced to 

improve the performance of wireless communication system. 

Space diversity, i.e. multiple antenna system, has received 

significant attention recently after extensive research on time 

diversity and frequency diversity. [2] and [3] showed the 

enormous capacity promised by multiple antenna systems in 

a fading environment, which greatly inspired the search for 

optimum techniques and coding algorithms for multiple input 

multiple output (MIMO) channels. The classic approach is to 

use multiple receive antennas or polarization diversity 

reception and employ maximum ratio combining (MRC) of 

the received signals to improve performance. However, 

receive diversity techniques have typically been applied at the 

base stations since applying receive diversity at the mobile 

stations increases their computational complexity which may 

not be allowed by the limited power. Limitations on the power 

and size of the mobile terminals requires serious design 

consideration when employing sophisticated power 

consuming signal processing techniques for reliable 

communications and efficient spectral utilization. Though 

continuing advances in very large scale integration (VLSI) 

system, application-specific integrated circuit 

(ASIC) technology for low power devices, and system on 

chip (SOC) provide a partial solution, involving less signal 

processing burden on mobile terminals than fixed base 

stations with relatively larger power supply makes good 

engineering sense. 

 

Different transmit diversity techniques have then been 

proposed earlier in order to introduce diversity gain for 

mobile stations by upgrading base stations. For example, [7] 

presented a switch diversity scheme with information 

feedback, [8] presented a diversity scheme invoking feed 

forward or training information, and proposed a blind 

diversity scheme. Recently, space time trellis coding (STTC) 

was proposed by jointly designing the channel coding, 

modulation and transmit diversity. Performance criteria for 

designing STTC codes were derived in for a flat fading 

channel. STTC perform extremely well, however, the 

computational complexity is also significant. When the 

number of antennas is fixed, the decoding complexity of 

STTC increases exponentially as a function of the diversity 

level and transmission rate. In addressing the issue of 

complexity, a remarkable scheme, called OSTBC, was 

proposed by using two transmit antennas and generalized in 

to an arbitrary number of antenna to provide full diversity 

gain with extremely low computational complexity. Despite 

the associated performance penalty comparing with STTC, 

OSTBC is still very appealing in terms of its simplicity and 

performance. Further study in has shown that OSTBC 

concatenated with channel codes outperform STTC with 

comparable complexity. 

 

 
Fig. 1: Baseband representation of OSTBC G2 of (1.4) 

with one receive antenna 

 

4. Result and Discussion: 
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In this part, we'll go through how to use MATLAB 

SIMULINK to create simulation data for effectiveness study 

of SISO as well as MIMO systems. In terms of scatter plot as 

well as bit error rate, there are three design styles that describe 

the model design and reactions (BER). Three alternative 

models are designed for step-by-step analysis: (1) SISO 

model, (2) MIMO 12 - 3 Tx and 2 Rx model at rate 1/2, and 

(3) MIMO 3/4 - 3 Tx as well as 2 Rx model at rate 3/4. We 

used four distinct modulation techniques for each model: 

BPSK, QPSK, 8PSK, and 16PSK. We employed data 

transmission without and with grey coding for every 

modulation technique. The data is broadcast via a Rayleigh 

fading channel with a maximum Doppler shift of 3 Hz. We 

utilized an AWGN channel simulink blocks to estimate the 

BER at various SNRs for a specific design that utilized 

condensation of distinct modulation coding methods. 

At varied SNRs ranging from 1 to 25db, the response is 

expressed as a scatter plot and bit error rate. Because the 

signal strength increases with the SNR, the dispersion of the 

signal constellations reduces. The BER is a parameter that is 

equivalent to the channel noise, meaning that the higher the 

noise, the higher the BER. The BER is determined by the 

number of error bits divided by the total number of bits. We 

acquired the BER values by running each simulation design 

in the simulink environment for 10 seconds and recording the 

BER values in a tabular manner for various SNR levels. BER 

will describe and discuss our simulation model results one by 

one in the following sections. 

 

 
Fig 2: Simulink Model of SISO Structure 

 

Table 1: Performance results of SISO model scheme. 

SNR Bpsk(B) Bpsk(G) Qpsk(B) Qpsk(G) 8psk(B) 8psk(G) 16psk(B) 16psk(G) 

1 0.504 0.504 0.492 0.4958 0.4955 0.4946 0.4965 0.4918 

5 0.4993 0.4993 0.4852 0.4953 0.4862 0.4876 0.4963 0.4928 

10 0.497 0.497 0.471 0.4903 0.4878 0.4782 0.4927 0.488 

15 0.502 0.502 0.4603 0.4846 0.4894 0.4748 0.4858 0.4893 

20 0.5003 0.5003 0.4574 0.4862 0.4883 0.4737 0.4870 0.4887 

25 0.5006 0.5006 0.4563 0.4875 0.486 0.4743 0.4828 0.489 

 

5. Conclusion: 

Multiple input multiple output (MIMO) technology proves 

itself that it can need the demands by increasing spectral 

efficiency using spatial multiple path gain and it’s also 

improving the readability by considering antenna diversity 

gain in our design algorithm. We have investigated an 

analysed various problem in the area of MIMO wireless 

communication related to the literature describing theoretical 

perspective and hard ward implementation perspective. It has 

been observed that MIMO technology has reached the level 

where we can used it for practical system. In this paper we 

have investigated the problem that exist to it MIMO system 

i.e. high bit error rate due to channel fading’s. We have 

designed to different MIMO model based on1/2 and ¾ MIMO 

transmitter receiver antenna and included the effect of grey 

coding in the effect of grey coding in the signal trial to the 

modulation. 
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