ISIT 1908, Cantricge, MA UBA AUt 16- Augst 21

A Blind Adaptive Projection Receiver for CDM A Systems

Shan Mo, Christian Schlegel and
V. John Mathews
Dept, of Electrical Engineering
University of Utah
E-mail: schlegel@ee.utah.edu

Abstract — This paper presents a blind and adaptive
CDMA receiver that does not require knowledge of
the spreading codes associated with users other than
the ones of interest. Receivers for synchronous as well
as asynchronous transmission by multiple users with
error control coding are developed. Simulation results
demonstrating that the receivers suffer negligible per-
formance loss over systems with complete knowledge
of all the spreading codes are included in the paper.

I. Introduction

The purpose of this paper is to develop a blind multiuser re-
ceiver based on the Projection Receiver (PR) principle [1] [2].
The projection receiver (PR) is a near-far resistant multiuser
receiver that cancels the interference without explicitly detect-
ing the transmitted data of the interfering users. As shown
in Figure 1, the PR utilizes a metric generator to collect soft
metric information for a forward error control (FEC) decoder.
More details on the projection receiver is available in [1][2],
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Figure 1. The projection receiver.

The projection receiver requires knowledge of the spreading
codes of the interfering users (contained in a matrix C,,) in
order to determine the projection matrix M as

M=1-C UCEC,) 1C*

@
In this paper, we will show that knowledge of the interfering
spreading codes is not necessary since the subspace generated
by the interfering signals can be estimated from the received
signed.

1. Blind Subspace Tracking PR

Let Q be an orthonormal matrix with the same size of Cu
such that QtQ = |, and Cu = QV, where V is an upper
triangular matrix. That is, Q performs an “economy size”
QR decomposition of C,,. Using the relationship Cu = QV
in (1), we can rewrite M as

M I- QV(VTQTQV)_1VrQT
I-Q @
This result implies that M can be calculated without
knowledge of the spreading codes of other users if an orthog-
onal basis set for the column vectors of Cu can be evaluated.
One way of finding the orthogonal basis set of C,, is called

subspace tracking. The algorithm for subspace tracking can
be found in [3] [4].
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Figure 2: Bit error probability for different receivers.

The probability of bit errors associated with a four-user syn-
chronous CDMA system with spreading factor N ~ 15 were
obtained using simulation experiments and the curves of the
correlation receiver (which is merely a matched filter followed
by the Viterbi decoder), the blind adaptive receiver suggested
in [5] followed by the Viterbi decoder, the original PR pro-
posed in [1] and the PR with subspace tracking are plotted
with respect to the signal-to-noise-ratio. We can see from the
results that the performance of the projection receiver that
requires knowledge of the interfering users’ spreading codes
and the performance of the subspace tracking projection re-
ceiver that requires no knowledge of the spreading codes of the
interfering users are no much different. Both the projection
multiuser receivers perform significantly better them the corre-
lation receiver and the blind receiver suggested in [5]. Further
extensive simulation results for asynchronous CDMA can be
seen in [6].

Experimental Results
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