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Abstract — T h is  p a p e r  p re sen ts  a  b lin d  an d  ad ap tiv e  
C D M A  rece iv e r th a t  do es n o t re q u ire  know ledge o f 
th e  sp read in g  codes a sso c ia ted  w ith  u se rs o th e r  th a n  
th e  ones o f  in te re s t .  R ece ivers fo r sy n ch ro n o u s as well 
as a sy n ch ro n o u s tran sm iss io n  by  m u ltip le  u se rs  w ith  
e rro r  co n tro l co d in g  a re  dev elo p ed . S im u la tio n  re su lts  
d e m o n s tra tin g  th a t  th e  rece ivers suffer neg lig ib le  p e r
fo rm an ce  loss over sy s tem s w ith  c o m p le te  know ledge 
o f all th e  sp re ad in g  codes a re  in c lu d ed  in th e  p a p e r.

I. In t r o d u c t io n

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  =  I - C U(C £ C „)_1C* (1)
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.

II. B lind  Su bspa ce  T ra ck in g  P R  
Let Q be an orthonormal matrix with the same size of C u 
such that Qt Q =  I, and C u =  QV , where V  is an upper 
triangular matrix. T hat is, Q performs an “economy size” 
Q R  decomposition of C„. Using the relationship C u =  Q V  
in (1), we can rewrite M  as

I -  Q V (V TQ TQ V )_1V r Q TM

I -  QQ (2)
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 C u 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].

Figure 2: Bit error probability for different receivers.

III. E x p e r im e n ta l  R e s u l t s

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 cur ves 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].
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