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Abstract:

The present study was designed to explore the effectiveness of the training
program based on the brainstorming in developing the critical thinking among
7" graders. The population sample was (1308) male students in the academic
yvear 2010\2011 from all the public primary schools of Amman governorate,
whereas, the sample of the current research included (60) male students
divided into two groups: the experimental group included (30) students who
used brainstorming, while the control group included (30) students who used
the normal way of teaching.

The critical thinking test was used to measure the degree of the seven
dimensioned critical thinking skills development: accuracy in testing events,
induction of the evaluation of arguments, deduction, differentiating between
opinions.

The statistical analysis used by the researchers in identifying these
resources included: standard deviation (t- test) , and Cronbach Alpha. Results
showed a significant difference at (a < 0. 05) on students in developing their
critical thinking by using brainstorming in the favor of the experimental
group.

Keywords: effectives of training program, brainstorming.
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Abstract:

This study aims at examining the effectiveness of educational services
in the resource room provided to students with learning disabilities of
primary stage in Irbid District from the parents’ point of view. The sample
consisted of the parents of those students who have learning disabilities.
Those (384) parents have had direct contacts with the resource room they
responded to a questionnaire prepared for this study. The questionnaire
consisted of (27) items divided into four domains: the parents’ participation,
learning environment and discovery, reinforcement methods, and evaluation
methods. The results revealed that the teachers used a moderate degree of
practicing strategies for arousing curiosity, and they used the first domain
of parents’ participation more frequently, then evaluation methods, and then
reinforcement methods and finally evaluation methods. The results showed
also that there were significant differences in parents’ point of view regarding
practicing strategies due to sex in favor of females, and schools’ kind in favor
of private schools, but there were no significant differences in parents’ point
of view regarding practicing strategies of arousing curiosity due to class
level. In the light of the results, the researcher gave some recommendations.
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Abstract:

This study aimed at recognizing the level of practice of the teachers of
the first three primary school grades for the methods that encourage creative
thinking in their students in Ajloun Governorate in Jordan.The study sample
included (200) teachers (males and females) who teach the first three primary
school class levels.The researcher used a questionnaire that consisted of (63)
item.The results showed that: teachers’ degree of practice of the methods that
encourage creative thinking in their students was moderate on the instrument
total score and in the fields of freedom of expression, positive perspectives
toward creativity teaching methods, methods of evaluation, class environment,
and creativity motivation.The study also shows that there were no significant
statistical differences related to the degree of teachers’ practice to encourage
students’ creative thinking according to variables of: sex, experience, and
qualification on all of the domains of the study instrument
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Abstract:

The study aimed to identify the sources of tension that the professional
trainers of sports in Jordanian universities face.The researchers used the
descriptive method.The study population consisted of (132) coached and
trained workers in Jordanian universities in the first semester of the academic
vear 2011/ 2012, and was chosen intentionally.The Marco scale was used to
measure the sources of vocational tension.It consisted of (34) items, subjected
to the coefficient of validity and reliability. The data were analyzed statistically
using the arithmetic mean, standard deviation, and the percentage, and test
(t test for independent sample) to denote the differences.The study pointed
out that the sources of career tension career came within two levels (high,
medium) .The results also showed no statistically significant differences in
the Jordanian universities due to the variable of sex, and no of statistically
significant differences attributed to the University for the axes (working with
students, potential , salary) , and the presence of statistically significant
differences in favor of private universities for the axes (administrative support,
and the relationship between the trainers) .The researchers recommended the
need to expand and increase sports’ facilities and to review the ranking of
salaries in Jordanian universities

Keywords: Physical Education, sources of occupational stress.
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Abstract:

This research explains the rhetorical styles in the speech of Abu Bakir
As- Sidig- Gods bless him — when he was proclaimed Caliph during a very
critical period in the life of the Islamic nation. The significance of this speech
is still echoed till this present time. The research is based on three main
aspects:

First aspect: The eloquence of Abu Bakir As- Sidiq and his precise
comprehension of the Quranic verses.

Second aspect: Two texts are quoted from the speech of Abu Bakir As-
Sidiq.

Third aspect: The rhetorical styles in the speech of Abu Bakir As- Sidiq.

This research reveals the outstanding eloquence of Abu Bakir As-
Sidiq’s speech: it is an artistic, literary and political masterpiece that serves
its purpose and knows no time or place boundaries.

It’s worthy of us as politicians, scholar, and orators to take this speech
as a model both for its structure and significance.
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Abstract:

This study deals with the legal status of the Palestinian refugees. It has
two main perspectives: The Right to Return, its implications and the legal
legislations which have guaranteed the right of return of the Palestinian
refugees through a thorough analysis of the international rules and principles
that have called for the implementation of such rules especially the 194
resolution.
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Abstract:

This study aims at identifying the extent to which domestic violence is
related to the residential environment of the families of the students of private
and governmental schools in Bethlehem district. The quantitative methodology
with its descriptive and inferential parts was applied for its suitability for this
type of studies. The study sample was randomly taken following the stratified
way, in terms of variable type of school (governmental, private) . The
sample consisted of (1174) students from (16) Schools in Bethlehem district,
distributed between the villages and cities of Bethlehem; it reached the rate
of (% 18.8) of the research community. A questionnaire was designed and
prepared for the purpose of the study and for collecting additional data. The
students were reported —through the questionnaire- to the aspects of domestic
violence and to demographic details about their families. The results indicate
that the domestic violence is related to the economic level of the residential
neighborhood of the family and to the type of housing the family inhabit. The
domestic violence is related to housing in the neighborhoods of low economic
level as well as neighborhoods of high economic level. The results also show
that the domestic violence is more related to housing in a brick house or in a
tent than it is in a villa or an apartment. The assembly that the family lives in
is not related to domestic violence because of the movements of villagers to
the cities, reducing the gap between the village and the city.
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Abstract:

The aim of this study was to explore the university youths’ attitudes
towards voluntary work. The researcher used the documentary approach to
shed more light on the theory behind voluntary work. He also used the sample
survey approach to find out more about the university youths’ attitudes
towards voluntary work. The questionnaire was distributed to a sample of
(300) students in Ajloun University College. The study found the following
results:

1. The attitude of the study sample are generally positive toward voluntary
work. This confirms the correctness of the first hypothesis.

2. No statistically significant differences between the attitudes of
undergraduate students of the Faculty of Ajloun towards volunteer work
were found due to the variables of specialization, academic level, and age.
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Abstract:

This study examines the cessation of paying back the debts as an
indication of a critical financial period for the debtor, who would endanger
his creditors’ rights. Therefore, lawmakers placed ultimate powers in the
court to decide whether such cessation justifies bankruptcy and to make a
decision on the beginning of the cessation of payment.

Judges in courts have the discretion to identify the illegal actions by
the debtor and therefore to declare a bankruptcy date before starting the
bankruptcy procedures.

This research will also examine the similarities and differences between
Palestinian bankruptcy law and other bankruptcy laws.
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Abstract:

The importance of Egypt historically and geographically through
different ages, makes it a fertile ground for researchers to go into the swirl
of different ages that Egypt has passed by. It is important to note that the
Persian period which ancient Egypt underwent from 525 BC. , until 331 BC.
, is considered the most important of those periods as a whole; because it
represents a long period of occupation when compared with other periods-
excluding the period of the Hyksos. Thus, there is a need to uncover some of
the mysteries of that historical period. This makes the researcher try to give
even a simple picture about the stages of that period; because it is filled with
historical events that contributed to the formation of the mosaic of the ancient
Egyptian society. The impact of this period whether positive or negative- as
many believe — was in the cultural side of the ancient Egyptian civilization,
and was an integral part of the cultural series of the Pharaonic civilization.
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Abstract:

This study aims to provide an overview of the current practices of
industrial solid waste management in the governorates of Nablus and
Ramallah & Al Bireh in Palestine, including its storage, collection, transport,
treatment and final disposal.Industrial solid wastes are stored in containers
(% 88.4) owned mostly by the municipalities and village councils) , and their
final disposal is performed on a daily basis for (39.4%) of industries.The
most problematic stage in the management of industrial solid waste is its final
disposal, which is made in a non- healthy way.The management practices
of industrial solid waste in the two governorates are inappropriate in many
aspects, and pose a threat to the local population and the environment,
as it is not separated properly, and the types of vehicles used to transport
them are not suitable, and methods of collecting them are inappropriate for
some industries.Some important actions to improve the current situation
should be performed, such as the treatment of hazardous solid waste, and
disposal of industrial solid waste in appropriate specific places.There
should be some kind of cooperation between the Palestinian Federation of
Industries and the local authorities in coordination with relevant institutions
in finding appropriate solutions for industrial solid waste management.
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Abstract:

This research paper deals with history of hexagram star and its
appearance on the artifacts of many civilizations. The author tried to illustrate
the aims, the meanings and the purposes of that symbol. The paper tries to
see the ideological or political relation between the Jews and the hexagram
star in ancient and Islamic civilizations. On the other hand, the paper reveals
the historical circumstances by which the hexagram star became a national
symbol for the Jews in the world.
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Abstract:

This study sheds light on the Punic mortar floors that had been
known in Latin as “Opus Signinum”. These sorts of pavements have
been mentioned in many of the historical and archaeological studies as
a technique of Roman origin. Thus, they were familiar with it since the
middle of the second century B. C. But, some of the ancient classical
art sources as well as the archaeological evidences had proved the
opposite of that belief by confirming that it is a Punic technique in origin.
Furthermore, the Punic Carthaginians had used this kind of technique
during the Punic period since the fourth century B. C. for the purpose of
preparing the floors of their public and private buildings in the Cities of
Utica, Kerkouane and Byrsa.
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CONCLUSION:

In this paper, we studied that MBER beamformer for Pre-FFT OFDM
adaptive antenna array. A multipath (frequency selective fading) channel
model is considered. The MBER algorithm and MMSE algorithm are
compared. The MBER beamformer has advantageous characteristics such as
better BER performance, less computational complexity and shorter training
symbols.
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Convergence of the MBER beamforming to obtain the optimum weights on the Pre-FFT
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Convergence performance at different SNR.
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Fig. 7 illustrates the effect of channel length, the number of paths were
increased from three (coefficients 0.864, 0.435, 0.253), to five (coefficients
0.864,0,0.435,0,0.253), to seven (coefficients 0.864, 0, 0, 0.435, 0,0, 0.253),
and finally to nine (coefficients 0.864, 0, 0, 0, 0.435, 0, 0, 0, 0.253). The
channels were kept normalized and their lengths remained less then the CP
length to avoid ISI. Fig.7. shows the impact of channel length for the same
system with 6 antennas, SNR=10dB, angle spread ﬂjidegrees. It is observed

from the figure that the performance of the Pre-FFT scheme is not affected by
the channel length for both MMSE and MBER techniques.

—HB— Pre-ft-LMS
—O— Pre-ft-MBER

Number of paths

Fig. (7):
The effect of the channel length on the Pre-FFT performance.

Fig. 8 and Fig. 9 illustrate the convergence performance of MBER Pre-
FFT beamformer. The Fig. 8 and Fig. 9, show that the optimum weights
and the steady state BER performance, respectively, require about 5 OFDM
symbols under the condition of SNR=10dB and step size #=.0 .
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array. With more interference sources and delayed paths, the Pre-FFT scheme
requires more antennas to put nulls at their angles.

o The effect of the number of antennas on Pre-FFT Performance

10

—H&— Pre-fft-LMS
—O— Pre-fft-MEBR []

A
//

LA

2 3 4 5 6 7 8 9 10
Number of Antennas

Fig. (5):

The effect of the number of antennas on the Pre-FFT performance.

Fig.6. illustrates the effect of the signal separation between the desired
user and the two interferers. It is clearly seen that the Pre-FFT scheme
encounters performance degradation when the signal separation decreases.
The Pre-FFT scheme shows better results with wider angle separation.

—H&— Pre-fit-LMS
—6— Pre-f-MEBR ]

. §8\\&

s
5 10 \E\ R
10 3 ’\e;\‘
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4 6 8 10 12 14 16 18 20
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Fig. (6):

The effect of the angular separation between signals on the Pre-FFT performance.
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Fig. (3):
Comparison of the bit error performance when using 6 antenna elements and 3 users with SIR=0 dB.
Fig.4 illustrates the beam pattern of the MBER and LMS beamformers

for Pre-FFT OFDM adaptive antenna array. It shows that the MBER pre-FFT
beamformer has lower sidelobe levels.

Array Pattern
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Fig. (4):
Beampattern of the LMS and MBER beamformer using 6 antenna elements and 3 users with SIR=-3dB.

-25
0

Fig.5. illustrates the effect of the number of antennas. As it is expected,
the BER performance increase with large number of antennas and this is
because of high resolution of antenna beam, hence, a better control for the
desired sources separation and interference rejection can be obtained in an
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IV. SIMULATIONS RESULTS:

The computer simulations are performed for implementing the Pre-FFT
LMS and MBER beamformer in 64 subcarriers (16 + 48). OFDM system
perfectly synchronized, with a CP length larger than the channel length (v=16),
BPSK modulation is used in the system with six ULA elements antenna and
half-wavelength spacing. The example used in our computer simulation study
considers one desired user with DOA of 8 ° and two interferers with SIR =
-3dB. We further assumed normalized channels with different lengths and
with real coefficient 0.864, 0.435, 0.253 and 0 for all sources, and an angle
spread of +5 ° (for all sources).

BER vs SNR

—H&— PrefitLMS [
—O— Pre-fft-MEBR []

Fig. (2):

Comparison of the bit error performance when using 6 antenna elements and 3 users with SIR=-3 dB.

Fig.2 and Fig. 3 compare the BER performance of the MBER beamformer
with that of the MMSE beamformer for SIR = -3 dB and 0 dB, respectively. In
Fig. 2, the effect of changing the channel model on the proposed algorithm is
illustrated. It is observed that the BER of the MBER beamformer is superior
to that of LMS under moderate SNR.
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In the main loop, we formulate a block of data (64 bits) from the output
of the antenna array. In the inner loop the gradient vector is determined from
(34) at pilot locations (Np =16). Then, we compute the weight update vector
from (35). After the end of the inner loop, we determine the detected signal by
multiplying the computed optimized weight vector with the received signal in
order to use it in calculating the BER the last update at the end of each OFDM
block &) which is used as an initial value in the next block. Then, we
back to the main loop and form another block of data and so on. These
processes iterate until we finish all the incoming data.

Table I.:
MBER algorithm summary.

Initialization

i=1,u=.0 ,Blocksize K =8

Calculate variance of noise
Initial weight vector W =.0 *ones(N,1)

Outer loop (1: floor (all bits/Block))

Form a block of data from the received signals.

k<K
Inner loop (while = 7)

Calculate the gradient matrix over the block from
equations (34).
Update the weight matrix as
Wk) =Wk -1+ u)VFs fom equation (35).

Normalize the solution Wk+1)=W(k+1) /”W(k * 1)"

end of inner loop
Determine the detected signals in order to be used for
calculating the BER.

Increment the block number ¢ =i +1

end of outer loop

20



Minimum Bit Error Rate Pre-FFT Beamforming
for OFDM Communication Systems Waleed Abdallah

1 &

K, =

1
B = oG, B

sgn(b, (kx Ap + DR (W' RF, (k x Ap +1)

P W

where 4, 7)= (32)

and F,(kxAp+1)is the (kxAp+1)" column of Fp.From this estimated
conditional pdf given the channel coefficients @m. , the gradient of the estimated
BER is given by [4] I & (ReGk xap+1))’ (33)
IAUSES -
: 2zp Wi W ;exp 20, W W
xsgn(by (kxAp+1) RF,, (kx Ap+1)
Now a block-data adaptive MBER algorithm is obtained by the gradient

of Pe™) For each OFDM symbol, we can find the optimum weight vector ¥
by the steepest-descent gradient algorithm [4]

. 1 (B (2(k < Ap +1)))>
VP,(W)=— —

= (W) 2, exp( 22 ) (34)
xsgn(b (k< Ap +1) RF, (kxAp+1) l1<k=<K,

That is to say, v weight vector can be updated Ky times in one OFDM
symbol. Thus complexity is reduced and consequently, the update equation is
given by

Wk +1)=W(k)— NPz (W)
Wy exp B CGlexAp+ D))

N2z p, 2p;

xsgn(by (kx Ap +1) RF,(kx Ap +1) 1<k<K,

) (35)

where # is a step size.
The proposed MBER algorithm is summarized in Table I.

The proposed MBER algorithm is composed of two main loops. The
outer loop is for each block of data and the inner loop is repeated over the
same block of data until certain number of iterations reached.
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sgn(b, (k) B (2'(k)

o W (26)

In OFDM system as described in section I, it is assumed that in every
symbol there are pilot signals in order to perform channel estimation. The
pilot signals are also used in the adaptive update of the beamformer weight
vector. So the transmitted pilot signal vector of the desired user, ¥, , and the
received pilot signal vector, Ep , in frequency domain can be written as follow

[2]

q W)=

%1y =00 (1) 00,2, (Ap+1) 0,0, (K, ~DAp +1)),0,.] (27)

2, =[2(1) 0., 2(Ap+1) 0., 2( K, ~DAp+1) 0,.] (28)

=W"RF,
10 - 1 1 0---
o 10 ... e i2ruapyk o mi2r(K,=DAp/K
P 0 : . : 0---
where 0 o o SEKN MK J2AK K, DK (29)

representing FFT operation matrix at the pilot locations and Ap represents
the frequency spacing between consecutive pilot symbols. The first pilot
symbol is assumed to be positioned at the first subchannel. For each OFDM
symbol, K pilot signals in the frequency domain are required to obtain the
optimum weight vector.

The method of approximating a conditional pdf known as a kernel density
or Parzen window-based estimate, [9], is used to estimate the conditional error
probability given the channel coefficients @.; is used on OFDM systems.
Given an OFDM symbol of K training samples {F(k) b,(k)} , a kernel density
estimate of the conditional pdf given the channel coefficients @, at pilot
locations which was defined in (22), is given by

_ . 1
pZ(ZS): x
K 27 p Wi W

Ki‘exp (G senby (kx Ap + 1) B Gk Ap + )2 )
k=0 2/03 wiw

(30)

Therefore, the block cost function could be derived from the kernel
density estimate of conditional pdf given the channel coefficients @u.; as
follows [4], [7], [12]:
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2y =w"r(k)-nk) F(k)  (20)
and
n'(k) =sgn(by (k) R (W n()F(k) — (21)

z,(k) is a very good error indicator for the binary decision, i.e., if it is
positive, then the decision is correct, else if it is negative, then an error
occurred, F(k) is the k' column of F. Notice that F is unitary matrix, so 7'(k)is
still Gaussian with zero mean and variance o2 -w"w .

The conditional probability density function (pdf) given the channel
coefficients @n. of the error indicator, z (k) , is a mixed sum of Gaussian

distributions [12], i.e.,
1

p.(E)=———F——.
K270, JWwiw (22)

K 5 N 2
3 exp(- Gy —Sgn(bzl (kLR CH Q)N
= 20,W7° W

and it is the best indicator of a beamformer’s BER performance. Deriving
a closed form for the average error probability is not easy.

Therefore, we use the gradient conditional error probability to update the
weight vector.

The conditional error probability given the channel coefficients *..; of
the beamformer, P, (W), is given by [4] :

PpW)s———— ex p(—f)d

(23)

K@J /W w z-[h(W)
=E;Q(qk(W)
where

_ (&, —sgn(b (k) R (2(k)
a7 )

(24)

where O() is the Gaussain error function and is given by

- 2
ow=——["on-t )

17



Journal of AI-Quds Open University for Research and Studies - No. 31- Part (1) - October 2013

Array 1

r(k)
E Down convert |—>| AD

Array 2

)
: b (k Down convert |—>| AID

Array N

v (k)

Down convert |—>| AID

Spatial Weigth control
and Update

Fig.1.
Block diagram of the Pre-FFT OFDM adaptive receiver.

The estimate of the transmitted bit b (k) is given by

+1, Re(z(k) >0

bl(k):{—l, Re(2(k) <0 (16)

where R (z(k)denotes the real part of (k).

III. PRE-FFT OFDM SYSTEM BASED ON MBER
CRITERIA:

In this section, Pre-FFT adaptive beamforming based on MBER criteria
is introduced to obtain the optimum weight set. The theoretical MBER
solution for the Pre-FFT OFDM beamformer is obtained in [2] where, the
channel is assumed to be non-dispersive with additive Gaussian noise. The
error probability (BER cost function) of the frequency domain signal of the
beamformer is given by

Py (W) = Prob{sgn(b (k)R (2(k) <0} (17)

where sgn(.) is the sign function. The weight vector that minimize the
BER is then defined as

W= argn%;n P(W) (18)

From equation (17), define the signed decision variable
Z, (k) = sgn(by (k) R (2(k) (19)

=sgn(b, (k) B (z'(k) +7'(k)
where
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for an OFDM block will be given as follow:

M Lo 2 (n-1)d cos(0,,)

(k)= @ Tk tv=De +17,(k) (8)
m=1 /=0
1<n<N , 1<k<K

where N denotes the total number of antennas, 4 represents the wavelength
of the carrier, d denotes the inter-element spacing, and 7,(k) represents the
channel noise which enter the n' antenna. 6,., denotes the direction of arrival
(DOA) of the 1! path and m" source. Without loss of generality, we assume
here that the channels of all sources have the same length L.

At the receiver, the received signal with a spatial domain for n' array
element is multiplied by the n'h weight (w ) of adaptive beamformer.

Z=w".®R (9)
where
Wo=lww, wyl” (10)
R=[F)FQ2) F(K] (11)
FR) =[ntyr (k) @17 (12)
Z=[z0z(2) zK1"  (13)

The sum of this signals ( Z ) is transformed back into frequency-domain
symbols ( Z ) by applying the FFT operator. This process can be written as
follows:

z=r.z (14)

where Z is the estimated frequency-domain symbols (data and pilot),
and is given by

Z=[21) 22) ....20)] (15)

and (k) denotes the corresponding received sample at the k™ subcarrier .
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to be a frequency-domain data and subsequently converted to a time-domain
signal by an IFFT operation. This process can be written as,

fm:%FHfm 1<m<Mm (2)

where

Vo =@ 1 (2) oy (O] (3)

1 1 1
—j2x(y 1) j2x(y K1)
I e X e K
F =
—2rK-i ) j2m(K-1f K-1) (4)
K K

1 e

representing the FFT operation matrix,

X, =[x, 1) x,,2) ....x,,(K)] (5)

and H denotes the Hermitian transpose of a matrix. The output of the
IFFT is transmitted to the channel after the addition of cyclic prefix (CP). In
order to add the CP, ¥, is cyclically extended to generating ¥, by inserting
the last v element of », at its beginning, i.e.
el e ©
1 K
where J, contains the last v rows of a size K identity matrix 7,.

Finally, the OFDM time signal is transformed to the analog form through
D/A converter before transmission in the wireless channel. A multipath
channel model (frequency selective fading) is assumed to include maximum
of L paths and is assumed that the m"source (desired or interference) and the
receiving antenna array in the form of

h, (k) = Zamlﬁk ) m=1,--.M (7)

whereq,, , denotes a complex random number representing the /" channel
coefficient for the m" source and &()is delta function.

Fig.1 illustrates the architecture of Pre-FFT beamforming at the receiver
of an OFDM system. Assuming that the CP is longer than the channel length
(v>1L), the received signal on the nth antenna of a uniform linear array (ULA)
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MBER beamformers for Pre-FFT OFDM are presented, respectively, without
investigating several factors affecting performance. The channel is assumed
to be non-dispersive with additive Gaussian noise, which is not a practical
channel. Since new wireless standards, such as IEEE 802.11 and 802.16, use
the pilot subcarriers in their structures, our focus in this paper will be given
to suppress co-channel interference and mitigate the multipath interference
in pilot-assisted OFDM systems. In [3], the MMSE beamforming algorithm
for Pre-FFT OFDM system is applied on a channel assumed to be frequency
selective fading.

The main contribution in this paper is to analyze the MBER algorithm in
a practical channel model which is assumed to be

multipath frequency selective fading channel as described in [3].
Comparative studies are conducted between the MMSE algorithm, to [3],
and the proposed MBER algorithm in terms of several factors: presence of
multiuser interference with different powers; the number of antenna elements;
the number of paths and the signal separation (angle difference between the
desired and the interferences).

Simulation results showed that the MBER algorithm structure had the
lowest computational complexity, and the best BER performance than MMSE
algorithm.

This paper is organized as follow: Section II describes the Pre-

FFT OFDM system model. In Section III, Pre-FFT adaptive beamforming
to based on MBER criteria is introduced. Section IV provides simulation
results and comparative studies. Finally, conclusions and possible directions
for future work are presented in section V.

II. PRE-FFT OFDM System model:

If we consider that M-user OFDM system uses K subcarriers for parallel
transmission, [2]. The sample modulated by the kth subcarrier of the mth user
is given by

x,(ky=b,(k) 1<m<M 1<k<K (1)

where b,,(k) € {1} for BPSK signals. We assume that user 1 is the desired
user and the other sources are interfering users. This data can be interpreted

13
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I. Introduction:

It is well known that the orthogonal frequency division multiplexing
(OFDM) can be considered as an efficient technique for high speed digital
transmission over severe multipath fading channels where the delay spread
is larger than the symbol duration. When the inserting guard time is longer
than the delay spread of the channel this makes the system robust against
inter-symbol interference (ISI). In addition to that, channel estimation and
compensation can be achieved by inserting known pilot symbols between
data symbols [1]-[3].

Over the last few years, adaptive antenna array (AAA) has gained
much attention due to its ability to increase the performance of wireless
communication system, in terms of spectrum efficiency, network scalability,
and operation reliability. Adaptive beamforming can separate signals
transmitted in the same carrier frequency, provided that they are separated
in the spatial domain. The beamformer combines the signal received by the
different element of an antenna array to form a single output. The adapted
weight set of each element of the antenna array is obtained by the processor
achieving certain criteria to suppress the co-channel interference; thus
improving coverage quality.

The main motivation behind Pre-FFT scheme is reducing the cost due to
FFT processing [1, 7]. The weight obtained for each pilot subcarrier can be
identically applied on all data subcarriers in the same OFDM symbol; thereby
reducing the number of frequency domain narrow-band beamformers. Post
FFT is not always better in performance than pre-FFT [1]. In[3], a pre-FFT
least mean square (LMS) beamforming for OFDM systems was analyzed
in additive Gaussian noise channel. An adaptive MBER beamforming was
analyzed in [4] for single carrier modulation and in [2] for OFDM systems in
additive Gaussian noise channel. A class of MBER algorithms were studied in
[5] and combined with space time coding in [6]. Eigenvector combining was
considered in [8]. MIMO MBER beamforming for OFDM was studied in [9].
A block-by block post-FFT multistage beamforming was considered in [10].

The MMSE technique does not guarantee the minimum of the
BER, but the MBER technique is characterized by its good performance
and amenability to adapt on implementation. In [1] and [2] the MMSE and

12
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Abstract:

In broadband wireless communication, the adaptive antenna array (AAA)
is combined with orthogonal frequency division multiplexing (OFDM) to
combat the inter-symbol interference (ISI) and the directional interferences.
One of the two main techniques which are used in OFDM systems is called
Pre-FFT, where an optimum beamformer weight set is obtained in time
domain before Fast Fourier Transform (Pre-FFT). In this paper, the optimum
weight set is obtained based on minimum bit error rate (MBER) criteria in
pilot-assisted OFDM systems under multipath fading channel. Here, the
development of the block-data adaptive to implementation of the MBR
beamforming solution is based on the Parzen window estimate of probability
density function (pdf). The simulation results show that the MBER technique
utilizes the antenna array elements more intelligently than the standard
minimum mean square error (MMSE) technique. The MBER technique can
be used to achieve excellent performance since it directly minimizes the BER
and requires shorter training symbols.

Index Terms: MBER beamforming, OFDM systems, Pre-FFT, MMSE
beamforming, probability density function (pdf), smart antenna.
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