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Abstract — In wireless fading channel demand high data
rate transmission is increasing efforts to stimulate a lot of
research into new communication technologies, which has
been resistant to multipath effects. These phenomena are
due to transmit diversity MIMO system successfully
resolved. Therefore, many studies have focused on the space
- time coding technique, which combines encoding, signal
processing and modulation techniques to achieve multi-path
fading channel transmit diversity. From the proposed
Alamouti orthogonal design, and Tarokh-Jafarkhani space-
time block codes (STBCs) has attracted considerable
attention, because they are filled with low complexity and
significant diversity maximum likelihood (ML) decoding.
Keywords: STBC-Space time Block Code, MIMO-Multiple
Input Mutiple Output

I INTRODUCTION

Space-time block code (STBC) scheme has been widely
used to improve the link performance of MIMO systems.
Two multi-antenna systems, quasi-orthogonal space-time
block code (QOSTBC) is considered to be appropriate.
STBC scheme proposals evaluated in Rayleigh fading
channels, where there is a correlation between the antennas
not considered. Less than the distance between the antennas,
resulting in the associated channel. In the performance of
this channel programs must be evaluated. This paper shows
that the performance of various STBC systems is through
the relevant channels of influence.

In the MIMO system can use only when the full diversity of
different transmission channels between the receiving
antenna are mutually independent. Correlation MIMO
system may cause poor performance or decrease than the
single antenna system between the antennas. In this model
does not consider the correlation between the various
linkages. The temporal order of the real physical channel
correlation, antenna, reaches (AOA) of the correlation
between the angle of impact, the angle (AOD), and time of
arrival (TOA) considered. There channel model, namely the
physical channel model and analyze channel model into two
categories. Channel model is used to simulate the indoor
environment are included in the physical channel model,
while the outdoor channel models are included in the
analysis of physical and channel model.

1. SPACE TIME BLOCK CODE

The STBC is usually represented by a matrix. Each row
represents a time slot and each column represents one
antenna's transmissions over time.

Here, sij is the modulated symbol to be transmitted in time
slot i from antenna j. There are to be T time slots and nT

transmit antennas as well as nR receive antennas.
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This block is usually considered to be of ‘length’ T. The code
rate of an STBC measures how many symbols per time slot
it transmits on average over the course of one block. If a

block encodes k symbols, the code-rate is
k
T=T
Only one standard STBC can achieve full-rate (rate 1) —

Alamouti's code.

A Types of space time block code

In general space time block code can be classified into
following types:

1) Alamouti Code

2) Orthogonal Space Time Block Code

3) Quasi-Orthogonal Space Time Block Code
The STBCs originally introduced and often studies are
orthogonal. This means that the STBC code is designed such
that the vector representing any one taken out from the
encoding matrix is orthogonal. The result is a simple, linear,
the receiver decodes the best. The most serious drawback is
all but meet the criteria of the code must sacrifice a certain
percentage of their data rate.
1) Alamouti’s code
Alamouti invented the simplest of all the STBCs in 1998,
although he did not coin the term "space-time block code"
himself. It was designed for a two-transmit antenna system
and has the coding matrix:

0 6

G=_, .

where * denotes complex conjugate. Obviously, this is a
code rate of 1. It requires two time slots to transmit two
symbols. Best decoding scheme with the following
discussion, the STBC code error rate (BER) of the
equivalent of 2 NR-branch maximal ratio combining
(MRC). This is the result of the reception processing in
which the perfect orthogonally between symbols. This is a
very special space-time block codes. It is the only
orthogonal STBC can achieve a rate of 1. That is, it can be
realized that it is a full diversity gain without sacrificing the
unique STBC data rate. Strict, so this is just a complex
modulation symbols. Because almost all rely on a complex
constellation, however, Alamouti code for this property is
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usually given a significant advantage in high-end STBCs,
even if they achieve better BER performance. The proposed
Alamouti proposed in 1998, meaning that it is a coding
method that can handle the full diversity and linear
receiver's first demonstration. The amount exponential
scaling the number of transmits antennas and transmit
diversity scheme to deal with earlier recommendations. In
addition, it is the first open-loop transmits diversity
technique that has this capability. Alamouti subsequent
generalization of the concept of the wireless
communications industry has led to a tremendous impact.

2) Orthogonal Space Time Block Code

These codes exhibit partial orthogonality and provide only
part of the diversity gain mentioned above. An example
reported by Hamid Jafarkhani is:

C1 Cy C3 4

-6 6 - G
-G ¢ 0 G
Cy =C3 =C

Orthogonality criterion only hold out (1 and 2), (1,3), (2,4)
and (3,4). Crucially, however, the code is still just full rate
and linear processing at the receiver, while decoding a little
more complicated than the orthogonal STBCs. The results
show that the superior performance Q-STBC (in the sense of
the bit error rate) of the antenna 4 is completely orthogonal
STBC signals within a good range of - noise ratio (SNR). In
high SNR, while (above about 22 db in this particular case),
provides more diversity orthogonal STBCs better BER. In
addition to this, there are advantages and disadvantages to
be considered the program useful data throughput.

1. MIMO CHANNEL MODEL

A. Introduction

This chapter deals with types of channel model, its
introduction and its motivation. It also introduces some
exemplary well known channel models and there basics. The
term channel modeling denotes in a strict sense the
modeling of the Channel Impulse Responses (CIR). In order
to assess the performance of a MIMO wideband system in a
practical scenario it is crucial to consider realistic channel.

Single input Single Output (SISO) system can be
accurately studied simply by considering power level
distributions and Doppler shift. On other hand, MIMO
systems take advantage of the spatial dimension, whose
modeling requires incorporating additional concept such as
angle of arrival and departure, and arbitrary antenna
geometries. Furthermore, as more advanced channel
measurement are being carried out, we gather a better
understanding of the MIMO channel, allowing us to develop
more sophisticated channel models. Categorizing channel
models is not an easy task. In fact there exist an enormous
number of channel models, among which most of them are
based on the very same modeling principle, and differ only
by smaller details. MIMO models typically require more
parameters. A key issue of MIMO channel models is that
they should predict the correlation between antenna
elements, since the correlation controls the Eigen values of
the channel matrix and thus capacity. A MIMO channel
model describes the M x N channel matrix, either as a
frequency response H (t, f) or an impulse response h (t, T).

MIMO Channel Models
Physics-based Analytical
Deterministic;
- Ray tracing (TR) - Spatially white (i.1.d.)

- Kronecker model
- Weischelberger (WB) model

- Finite difference time domain (FDTD)
- Method of moments (MoM)

Stochastic:

Mixed

- Finite scatterer model (FSM)

- Geometry based stochastic models (GSCM)
» COST273, IST-WINNER, 3GPP

- Nongeometrical stochastic models

o Extended Saleh-Valenzuela (SVA), Zwick model | - Virtual channel represeul.atiun (VCR)

- Maximum entropy model

1) Physics-based channel model

The term physics-based model refers to the fact that such a
model  explicitly characterizes the electromagnetic
propagation environment between the transmitter and
receiver locations. This allows separate description of the
antenna (array) structure at the transceivers and the
description is also independent of the signal bandwidth. The
characterization is typically based on the double directional
multipath  propagation model, which constitutes an
important part of the underlying measurement mode. The
physics-based models can be further classified into
deterministic models, stochastic models, and measurement-
based models. Stochastic models can be further divided into
geometrical stochastic channel models (GSCM) and
nongeometrical stochastic models.

2) Deterministic Propagation Model

Deterministic propagation models seek to characterize a
specific radio environment in a predetermined level of
detail. They can be very accurate and physically meaningful,
but on the other hand they are only representative for a
specific propagation environment of interest. In order to
apply deterministic models, a detailed description of the
environment is required. Depending on the approach, these
requirements may include accurate descriptions of the
geometry, material properties, weather conditions, people
etc. The most widely used deterministic modeling approach
is so called ray tracing (RT). RT is typically based on the
uniform geometrical theory of diffraction. The idea is to find
all possible paths that the signal can travel between the Tx
and the Rx, and then apply a set of rules on the interactions
between the propagating wave and the environment along
each of the signal paths. In this way a good prediction of the
received signal can be formed. The deterministic models
may also include a statistical component to account for
uncertainties such as diffuse scattering from surface
roughness etc. RT tools are computationally very expensive.
Therefore several methods have been developed in order to
reduce the complexity. RT modeling is best applicable in
manmade environments, where also the structural database
can be assumed to exist. Other deterministic modeling
approaches include the method of moments (MoM), and the
finite difference time domain (FDTD). These are very
accurate field prediction models, but due to computational
complexity, their applicability is constrained to structures
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with limited dimensions, e.g. antennas and their close
vicinity.
3) Stochastic Propagation Model
Stochastic propagation models can be further divided into
geometry-based stochastic channels models (GSCM) and
non-geometrical stochastic models. The idea in GSCM is to
determine the locations of terminals and scatterers in a
random fashion according to some probability distributions,
and apply simplified models for the interactions of the
propagating wave with the scatterers. GSCM facilitates
describing a physically meaningful time-evolution of the
channel, as the time-varying behavior is determined by the
motion of the transmitters, receivers, as well as the
interacting objects. The inuence of different scatterers can
be controlled by employing visibility regions, i.e., not all of
the generated scatterers necessarily contribute to the channel
at all-time instants. The parameters of the GSCM models are
typically derived based on measurements, and are expected
to represent typical values for each defined model scenario.
The scattering in GSCM may be modeled as a single-bounce
(one interaction per path component) or double bounce.
Single bounce models are suitable in macro cellular
environment, where the scattering typically occurs only in
vicinity of the mobile station (base station antennas are
typically on a high mast). Double bounce models are valid
also in micro and picocell environments, such as indoors.
Different GSCM models differ mainly in the way the
scatterers are placed and how their interactions with the
propagating radio wave are defined and parameterized. An
example of a recent standardized GSCM type model is the
COST273 channel model. The COST273 model is based on
three types of clusters of scatterers. These include i) the
local cluster, which is a ring of scatterers around mobile
station (MS), base station (BS), or both. ii) The single-
interaction cluster, which is a single-bounce model
representing a group of scatterers. iii) The multiple-
interaction cluster, which describes the angular distribution
of a cluster seen from the BS and mobile station MS
independently. The COST273 model defines a large number
of different environments. Although the number of
parameters required for applying the model is limited, one
of the remaining problems is to find realistic parameters for
the clusters for each scenario. Other popular, standardized
GSCM type models include the WINNER models and their
implementations.
4) Analytical Models
The purpose of the analytical models is to characterize the
MIMO channel matrix without explicitly accounting for the
propagation channel or having a detailed description of the
array geometry. This simplifies the simulation complexity
significantly, which is especially desirable for large scale
system level.
5) Kronecker Model
The Kronecker model is a popular analytical correlation-
based model. It assumes that the spatial channel is separable
at both link ends, yielding a model for the covariance matrix
as

ercm = RT & RR
A physical interpretation of the Kronecker model is that the
spatial distribution of the scattering at both link ends is

independent. The implication of this IS that the transmitted

signal at any DoD contributes to the received signal at each
DoA (having nonzero angular power spectrum). Note that
this independence is also assumed in the COST273
multiple-interaction cluster description. However, although
single clusters have this Kronecker separability, this
property does not hold for the complete channel which is a
superposition of several clusters of scatterers. The
Kronecker model has significantly 18 fewer parameters than
the full covariance model. This reduces memory
requirements and complexity of the model. Moreover, it
increases model identifiability from measured data as the
matrices can be estimated with less parameter, and from
fewer realizations of the MIMO channel matrix.

6) SVA Channel Model

Mobile networking takes great part of communications
world, with rapid growth. Wireless access brings lot of
advantages to final users, like avoiding of cabling, mobility,
and wide availability. There is a great interest for simulation
of this kind of channels. Because the facts that wireless
channels are time varying, only statistical description may
be used for their interpretation. Because of the fact that the
mobile channel behavior is generally stochastic process,
statistical methods of simulation showed better results
comparing with deterministic ones. If the propagation scene
is inside the objects, problem becomes more complex,
because of numerous surfaces present close to the
transmitter and receiver. They influence the propagation,
causing multipath fading. For the simulation of propagation
the Saleh-Valenzuela statistical model is already established
as a powerful model, giving estimation of channel
parameters according to some model parameter. Non-
geometrical stochastic models describe paths from Tx to Rx
by statistical parameters only, without reference to the
geometry of a physical environment. The first one uses
clusters of Multi Path Components (MPCs) and is generally
called the extended Saleh-Valenzuela model. The second
one (known as Zwick model) treats MPCs individually.

7) Mixed Model

The term mixed models refers to a class of (spatial) MIMO
models, which have some characteristics of both physical
and analytical models. In these were referred to as
propagation motivated analytical models, since they have
astronger relation to the physics of the radio wave
propagation than the purely analytical models. Mixed
models include the finite scatterer model, the virtual channel
representation, as well as the maximum entropy model.

V. SIMULATION RESULTS

A Alamouti STBC scheme over Rayleigh channel
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B. Alamouti STBC scheme over SVA Channel
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From the above we observe that when no diversity OFDM
scheme was applied over SVA channel we get very poor
performance. In SVA channel model there are two poission
processes for ray and cluster each. Amplitude of SVA
channel is log normal distributed. In addition there is also
parameters like AOA, AOD, TOA are considering.

V. CONCLUSION

From the survey we have studied different family of various
STBC code like Alamouti,OSTBC and OQSTBC. We have
also studied SVA channel model. We got simulation result
of Alamouti code over Rayleigh channel. We have tried to
implement Alamouti code over SVA channel model. So
physical relevance for SVA channel is more nearer to
environment than Rayleigh channel and because of this we
get poor result. But when we increase diversity the result
was improve. When diversity orders becoming double there
is 3dB improving in performance.
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