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Abstract--In this paper, address the review of energy-
efficient link adaptation for frequency-selective fading
channels. Description for both circuit and transmit
powers when designing link adaptation schemes and
emphasize energy efficiency over peak rates or
throughput. The link adaptation balances circuit power
consumption and transmission power to achieve the
maximum power which is defined by transmission per
watt of power. Adaptive transmission schemes that
adjust transmission parameters with respect to time-
varying channels enable robust and spectrally efficient
communications. The essence of channel-adaptive
transmission is to feedback channel state information
(CSI) from receiver to transmitter so that the
transmitter can adjust the par-meters based on the
feedback information with respect to the channel
conditions. In this paper also discuss the type of channel
estimation and OSTBC modulation technique and
fading of channel.
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I INTRODUCTION

Wireless mobile communication success story depend on
optimization of power consumption for circuit and
transmission mode. The slow advancement of battery
technology, the consumption of battery power is critical
issues in wireless mobile communication. Line adaption
technique provides the efficient energy utilization during the
transmission of data and estimation of channel. Adaptive
modulation scheme aims to improve link spectral efficiency
by adjusting the modulation order depending on the quality
of fading channels[1]. That is, more bits are transmitted
when the channel quality is good and fewer bits are
transmit-ted otherwise. In comparison to fixed modulation
order strategy, this scheme is advantageous because it can
achieve higher rate and more efficient use in the re-sources,
e.g. The increases in wireless data rates over the years have
been accompanied by large steps in communication system
design[]2,3. Past improvements in coding, modulation, and
scheduling have led to the current systems deployed today.
Next generation systems are poised to make use of a variety
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of channel adaptive as spatial interference, inter-symbol
interference, multiuser interference, etc.) That cannot be
handled by the receiver alone. The feedback information
itself can be digital or analog. The big innovation that has
overcome the challenge of making instantaneous channel
adaptation practical is the use of feedback. A system
employing feedback uses a low rate data stream on the
reverse side of the link to provide information to the
transmitter of the forward side of the link. This information
conveys some notion of the forward link condition, and the
transmitter uses the information to adapt forward link
transmission. The value of feedback varies with the system
scenario. However; generally speaking, the value is greater
when the channel introduces some form of disturbance that
cannot be handled by the receiver alone. The feedback
information itself can be digital or analog. we concentrate
on digital feedback, which is commonly referred to as
limited feedback or finite-rate feedback. In the case of
OSTBC, we assume arbitrary number of antennas as well as
arbitrary spatial correlation at the transmitter and the
receiver[4,5]. The generalized form of the p.d.f. of the
effective SNR can be derived by using moment-generating
function. The resulting p.d.f. can be classified into two
cases: non repeated roots case and repeated roots case.
Considering the fact that distinct average spectral efficiency
are achieved by applying different MIMO coding schemes,
it is worth identifying the optimal scheme that yields the
highest average spectral efficiency among the candidates. If
several MIMO coding schemes are simultaneously available
at transmitter, choosing the best coding scheme will
considerably improve spectral efficiency. Thereafter,
besides adaptive modulation, one more degree of freedom
can be incorporated into the adaption schemes. Section-I
gives the introduction of the adaption technique. Section-1I
gives the MIMO model. Channel fading technique-IIl. In
section 1V problem in adaptive model. in section V discuss
comparative result with standard parameter. Finally, in
section-V1 conclusion and future scope.

1. MIMO SYSTEM

Let us consider user employs r antenna to receive signal
transmitted from t antenna. The channels that link the t
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transmit and r receive antennas are characterized by an r*t
matrix , which is assumed to follow the joint complex
Gaussian distribution with mean matrix M and covariance
matrix Y ®¥[1] .
Symbolically, we will write
H~CN i, Y®F)...oooiiiin. €))

Where ¥ and ), define the correlation structure at the
transmit and receive ends, respectively. It is assumed that
the intended signal is corrupted by L independent interferers,
and the ith interferer transmits its signal with antennas
where =1, 1.The desired information
symbol b, is weighted by the transmit beamformer before
being feeded to the transmit antennas. The transmit
beamformer is normalized to have a unit norm so that the
transmit energy equals[3,4] . The vector at the desired user’s
receiver can, thus, be written as

Y =Dou+y Hisi+n
Where Hi is the r*t; the channel matrix characterizing the
links from the desired user’s r receive antennas to the ti
transmit antennas of interferer i ; and is the symbols
transmitted by interferer , such that E[S ;S j] with denoting
the average symbol energy and E[.] denoting expectation. In
the way similar to defining H , we assume

Hi-CN; 6(M; X1 i

We assume the additive noise vector n to follow the r*1
complex Gaussian distribution of mean zero and covariance
matrix R,. conditioned on Hji=1,..................... 1 the
convariance matrix of interference pluse-noise component is
given by

£
R..:- —_ E EGHGHE -+ R;L.

=1

Now we take a closer look at the correlation structure of H
and H;in (2). The correlations of the matrices H and H; are
specified Y®Y by and Y ;®VYi, respectively. Physically,
Yand

represent the correlation matrices of incoming signal and
interference at the receiver, respectively. Correspondingly,
the transmit-antenna correlations for the desired user is
characterized by the correlation matrix, whereas its
counterpart for interferer is specified by the correlation
matrix. The structure of these correlation matrices depends
on channel’s fading characteristics, geometry and
polarization of antenna arrays, and signal/interferers angle
of arrival and spread.

Paper ID: 2014/EUSRM/3/2014/6285

channel o ’
L]

coder

damel | [ ]
decoder
L}

' + b [
. t

MINO MO ' ,
encoder decoder

channel channel

Figure 1. Block diagram of MIMO systems

I1l. CHANNEL FADING

In wireless  communications, fading is  deviation  of
the attenuation affecting a signal over certain propagation
media. The fading may vary with time, geographical
position or radio frequency, and is often modeled as
arandom process. A fading channel is a communication
channel comprising fading. In wireless systems fading may
either be due tomultipath propagation, referred to
as multipath induced fading, or due to shadowing from
obstacles affecting the wave propagation, sometimes
referred to as shadow fading [5].

The presence of reflectors in the environment surrounding a
transmitter and receiver create multiple paths that a
transmitted signal can traverse. As a result, the receiver sees
the superposition of multiple copies of the transmitted
signal, each traversing a different path. Each signal copy
will experience differences in attenuation, delay and phase
shift while travelling from the source to the receiver. This
can result in either constructive or destructive interference,
amplifying or attenuating the signal power seen at the
receiver. Strong destructive interference is frequently
referred to as a deep fade and may result in temporary
failure of communication due to a severe drop in the
channel signal-to-noise ratio.

Fading channel models are often used to model the effects
of electromagnetic transmission of information over the air
in cellular networks and broadcast communication. Fading
channel models are also used in underwater acoustic
communications to model the distortion caused by the
water.

The fading phenomenon can be broadly classified into two
different types: large-scale fading and small-scale fading.
Large-scale fading occurs as the mobile moves through a
large distance, for example, a distance of the order of cell
size [12]. It is caused by path loss of signal as a function of
distance and shadowing by large objects such as buildings,
intervening terrains, and vegetation. Shadowing is a slow
fading process characterized by variation of median path
loss between the transmitter and receiver in fixed locations.
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In other words, large-scale fading is characterized by
average path loss and shadowing. On the other hand, small-
scale fading refers to rapid variation of signal levels due to
the constructive and destructive interference of multiple
signal paths (multi-paths) when the mobile station moves
short distances. Depending on the relative extent of a
multipath, frequency selectivity of a channel is
characterized (e.g., by frequency-selective or frequency flat)
for small-scaling fading [15]. Meanwhile, depending on the
variation in a channel due to mobile speed (characterized by
the Doppler spread), short term fading can be classified as
either fast fading or slow fading. Figure 1 classifies the
types of fading channels.

Fading channel

Large-scale fading

1

Small-scale fading

=

Path loss Shadowing Multi-path fading | | Time variance
—1
Frequency-sclecive Flat fading Fastfading | | Slow fading
fading

Figure 2. The relationship between large-scale
fading and small-scale fading

Large-scale fading is manifested by the mean path loss that
decreases with distance and shadowing that varies along the
mean path loss. The received signal strength may be
different even at the same distance from a transmitter, due to
the shadowing caused by obstacles on the path.
Furthermore, the scattering components incur small-scale
fading, which finally yields a short-term variation of the
signal that has already experienced shadowing.
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Figure 3. Small scale fading
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The mean path loss is a deterministic factor that can be
predicted with the distance between the transmitter and
receiver. On the contrary, shadowing and small-scale fading
are random phenomena, which mean that their effects can
only be predicted by their probabilistic distribution.
Shadowing is typically modeled by a log-normal
distribution.

IV PROBLEM IN LINE ADAPTATION MODEL

The effects of channel estimation errors to adaptive
modulation and adaptive power allocation are investigated
in the context of MIMO OSTBC systems. Degradation of
average spectral efficiency is unavoidable in order to
tolerate the interferences caused by estimation errors. The
most important issue in applying practical adaptive
modulation is the derivation of the SNR thresholds. It is
trivial work to obtain the thresholds for the case of I-BER
constraint. The obtained thresholds are independent of the
average SNR 0, namely the same thresholds are used under
all circumstances. However, the simplicity comes at the
price of the average spectral efficiency: the achievable
average spectral efficiency is always lower than the optimal
one. On the other hand, the optimal average spectral
efficiency can be obtained by imposing the A-BER
constraint. The most obvious drawback of this method is,
however, the complexity: numerical search has to be
employed to find the optimal SNR thresholds for every
specific SNR point, 0. imaginably, numerous calculations
have to be done and a high volume of data has to be stored.
To find a good trade-off between these two occasions, a
non-linear optimization algorithm, to find one set of SNR
thresholds that are applicable to the entire SNR region[10].
In the case of OSTBC, we assume arbitrary number of
antennas as well as arbitrary spatial correlation at the
transmitter and the receiver. The generalized form of the
p.d.f. of the elective SNR can be derived by using moment-
generating function (MGF). The resulting p.d.f. can be
classified into two cases: non repeated roots case and
repeated roots case. A major deference between SVD and
OSTBC is that there are several parallel sub-channels
established by SVD while OSTBC has only one sub-
channel. In that sense, OSTBC resembles SISO and the
adaptation in OSTBC can be treated in the same way as in
SISO systems. When it comes to SVD or other coding
schemes that are featured by multiple sub-channels, the
problem becomes more complicated as the adaptation can
be conducted both across time and space. To deal with the
problem, [13] made use of unordered Eigen value
distribution to convert the spatial and temporal adaptation to
a temporal adaptation only, i.e., similar to the adaptation in
SISO scenario.
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V. COMPARATIV RESULT ANALYSIS OF
DIFFERENT FADING CHANNEL FOR OSTBC MIMO

In this section describe the comparative result analysis of
different channel fading model with numerical analysis of
multi-antenna configuration, fading value. Average power
disputation and gain of channel in terms of SNR. The
comparative result analysis calculates in OSTBC MODEL
for 2x4 system. Table 1 gives the comparative result in
tabular form

Adaptive | Average | Fading | SNR | Maximum
EE power value gain
0.2645 0.4249 0.3343 | -10 0.0906
0.7220 1.0322 0.8475 | -5 0.1847
1.6999 2.0991 1.8805 | 0 0.2186
3.3048 3.2691 3.4288 | 5 0.1931
5.56 5.7295 56253 | 10 0.1042

Tablel gives the performance evaluation of maximum gain
using different parameter value average power, EE and
SNR.

Table 2. The first column gives signal to- noise ratio (SNR)
in dB. The second column gives transmission power
capacity with no feedback .The third column gives EE
value. The fourth column gives fading value of model. The
fifth column shows maximum gain value with 4x4 OSTBC
MODEL.

SNR TP EE Fading Maximum
Value gain

-10 .26 0.42 0.37 0.049

-5 0.72 1.03 0.93 0.091

0 1.69 2.09 1.96 0.131

10 3.3 3.62 3.5 0.110

5 5.3 5.72 5.64 0.811

Table2 gives the performance evaluation of maximum gain
using different parameter value transmission power, EE and
SNR.

VI. CONCLUSION AND FUTURE SCOPE

In this paper, we study of adaptive transmission strategies to
maximize the spectral efficiency for multiple antenna
systems. Our particular focus was on the performance that
can be achieved by using adaptive modulation and adaptive
power allocation techniques. We began our investigation
with adaptive modulation schemes that satisfy an BER
transmission rate. The closed-form expressions for the
average spectral efficiency and BER were provided, based
on which the problem of A-BER constraint is solved. It was
shown that the A-BER constraint is able to achieve higher
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average spectral efficiency with prohibitive computational
complex-ity. To reach similar performance as the A-BER
constraint at the cost of relatively low complexity, As
extended the adaptation to include variable transmit power,
the performance could be further boosted by adjusting the
transmit power to channel quality accordingly. In case of
OSTBC, a Truncated Channel Inversion (TCI)-like power
strategy was applied to ensure that instant error probability
meet the target BER, i.e., I-BER constraint. The optimal
SNR thresholds were chosen to fulfill the aver-age power
constraint.
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