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System Model

We consider a symbol-synchronous multi-access spread-spectrum system

.

.

.

X1 s1

X2 s2

XK sK

demodulators

K

Received vector, Y:

Y =

KX
i=1
Xisi +W

User i: Xi 2 < is the transmitted signal (E [X] = 0; E
�

X2
�

= Pi; Xi's

are iid)

si 2 <
N is the random spreading sequence and W � N(0; �2I)

Demodulators: Make a good estimate (soft) on the transmitted symbols.
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Performance Under Random Spreading Sequences

� Spreading sequences: si =

1p
N

[Vi1 � � �ViN ]
T , where Vik's are iid

0 mean and variance 1 ) E
�

ksik
2
�

= 1. e.g.,

.   .   .

.   .   .

.   .   .

.  
 . 

  .
degrees

of freedom

1

-1

1

-1

user 1

user 2

user K

1 2 3 N

� We are interested in the case K;N !1; K
N

= �. Assume that

asymptotically empirical distribution of the powers of users

(i.e., 1
K

P
X2
i = Pi) converge to F (P )
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