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ABSTRACT

This thesis presents the variable step size algorithm for blind adaptive decorrelating
detector PIC (VSBAD/PIC) and improved the performance of the system, modified variable step
size blind adaptive decorrelating detector PIC (MVSBAD/PIC) is proposed for the synchronous
DS/CDMA system. Consequently, in this thesis, a blind adaptive decorrelation detector using
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sequence. Therefore, this algorithm has a superior view of utilizing bandwidth and reduce the
complexity of computation of inversion cross-correlation matrix.

The simulation results shows that the performance of MVSBAD/PIC is better than that

of the other detector such as Matched Filter, PIC, BAD/PIC and VSBAD/PIC.
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2.3 521180735 Normalized LMS (Normalized LMS Algorithm)
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2.4 52108175 Variable Step Size LMS (Variable Step Size LMS Algorithm)
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THE VARIABLE STEP S1ZE BLIND ADAPTIVE DECORRELATING DETECTOR
PIC IN DS/CDMA SYSTEM
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Research Center for Commumications and Information Technology (ReCCLD), and
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Bangkok 10520, Thailand
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The parailel mterference cancellanon detector {PIC) for code division multiple access {CDMA) has wnierior
bit ervor rate (BER) performance and the detector requires computation of the iversion cross-comeiation
matrix. Sometime the inversion cross-correlation matrix cannot be obtamed if' it 1s a singular matox. Thus,
adaptive decorrelator is proposed to solve this problem using blind adaptive decorrelaung detector PIC
{BAD/PIC) and reduce the complexity. Since, a blind adaptive without requinng training sequence
Therefore, this aigorithm has a superior view of utilizing bandwidih. This paper s proposed o improve the
performance of # blind adapuve decorrelating detector PIC using the vanable step size algonthm
(VSBAD/PIC)

1 Introduction

Multiple Access Interference {MAI) 1s a factor which himits the capacity and performance o
DS/CDMA systems. The matched filter receiver (MF) cannot elimmate MAL Theretore, the
multiuser detection for DS/CDMA was introduced by Verdu in [ 1] which the optimal multusa
receiver has a good performance but it was too complex to be implemented m real system So
the sub-optimal multiuser recever has been proposed

In the class of nterference cancellation can be divided mto parallel mterference cancel o
(PIC) and successive interference canceller (SIC). In this paper mtcrests PIC, we are proposcd
to improved the performance convergence rate of blind adaptive decorrelating detector P1HC 3
using the variable step size algorithm (VSBAD/PIC).

2 System model
In a DS/CDMA system with K users. We consider transmit their information synchronous v«
a commuon AWGN channel and over interval {0.T). The recerver signal can be written as.

K, 3

)= Tabys, (t)+nlt)

k=1
where a, 15 the received amplitude for the k-th user’s signal, by € J= 141} s the k-th e
transmutted bit, sy (t) 1s the signature waveform of the k-th user, und n{t) s AWGN w b

ZeTO-Mean, varnance ¢° .,
The output of the h-th user’s matched filters can be written as:

-
yy = s, ()t k=12,.,K
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This can be written in the matrix-vector form as:

y=TAb+N
where ;=[y;,yz,---,nr ’ h=[b1,bz.--«bx]’“ ’ N=[m‘nz,---,ndr

A= diag[a; Bt ], and I is the cross-correlation matrix is defined as:

T
Tix = l{s,-(t)sk(t)dt spkefl2,.. K}

3 Decorrelating detector (2]

From equation the receiver signal used the inverse of the matrix rtw separate the signals.
That 152
z=Ty=Ab"'+N
where N is a zero-mean Gaussian vector with the variance matrix o’
The decision output of the decorrelating detector defined as:

b=sgn(z)

4 The bootstrap algorithm [3]

The inverse cross-correlation matrix is proposed to be generated with a blind adaptive
hootstrap algorithm, as shown in Fig. 1 . Let
z=Vy=VIAb+ N
So. the transformation matrix is
V=I-W
To obtain an adaptive bootstrap algorithm, the update formula is defined as:

wy (i +1)=w, (i)+ pz, sgnlz,)

§  The variable step size algorithm

The variable step size algorithm is modified from the bootstrap algorithm by adjusting the step
size parameter p, as shown in Fig. 2. The parameter update recursion of the algorithm is given
by:

w (i +1)=w, (i) + n(i)z, sgnlzy)

The objective of vanable step size bootstrap algorithm is to ensure large p(i} when
the algorithm is far from the optimum, p,(i) decreasing as we approach the optimum. That is
described as:

oli)= agli—1)+&(1 - BER)
Thus, the variable step size update is given by:

83



uli +1) = yp(i) + po?
where «, £, y,and [} are positive constants.

6 Simulation Result

Consider DS/CDMA  system, which support 5 users. Each user transmits 500 bus. Ty,
spreading codes are the random generated binary code of length 15.

For the perfect power control in Fig. 3, the average BER of 5 users over 10 ensembley
versus Ey/N,. The power of each user is 8 dB. From this Figure, the simulation results can be
observed the VSBAD/PIC has lower than the BAD/PIC for every E/N, values.

For the near-far effect, the power are 1, 8, and 18 dB in Fig. 4, 5, and 6 respectively Iy
Fig. 4, and Fig. 5,show the average bit error rate (BER) of the lowest-power and the medium.
power user over 10 ensembles versus the Ey/N, respectively. The VSBAD/PIC has lower BER
than that of the BAD/PIC for every Ey/N, values. And the highest-power in Fig. 6 shown tha
the VSBAD/PIC approaches the BAD/PIC and DD/PIC for every E/N, values.

7 Conclusion

A variable step size blind adaptive decorrelating detector for PIC (VSBAD/PIC) is proposed
has the better performance than a blind adaptive decorrelating detector (BAD/PIC) in case of
the perfect power control, lowest-power and medium-power user in near-far situation. And
highest-power user in near-far situation has the same performance.
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Figure 1. Structure of Blind Adaptive Decorrelating Detector PIC
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