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ABSTRACT

In this paper, knowing a priori probability of phase offset between transmitted codes and refer-
ence codes in the receiver, we construct the state diagram of acquisition process of the direct se-
quence spread-spectrum communication system using the expanding window search. The scannngs
are performed from the cell with higher probability code epoch synchronization to that with lower
one. v

We expand window size from initial value by r times of its previous size in each search, construct
the corresponding the state diagrams, and derive a\}erage synchronization time using the Markov
process and Mason's gain formula, Average synchronization times versus number of search n and

detection probability Pg4 are calculated.
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Fig. 1. System Model of PN Acquisition,
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Fig. 2. Search Strategy.
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i-th scan
P 251
Ci(z)
‘Cn(z) {i-1)-th scan Cia(z) -
Xi - 2-Ri-y o Xi
- 41 L
-Xi ~Ki-1 -2-1012 Ki-y %i

J8 4 (D3 ids HA,
Fig. 4. (i—1)th and i-th scan.
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Fig. 5. State Diagram of Finish of the Acquisition at

the —X; State.
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!
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Pl-x) | Ai(z) Az(z) An-1(2) o

=X -%y X1 = L
1-P[-%1)
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X+l

21 6. 19 59 rek3E FEE.
Fig. 6. Reduced State Diagram of Figure 5.
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Fig. 7. State Diagram of Finish of the Acquisition at
the —X,;-+1 State.
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X (13)

X -1
Puz)= ¥ Plil- {H() }
olth, A Aol A EAse AolX 2715717}
29 A9E 401003 4(12)¢ sty &3 gol
bt
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=1-p ) L Pl {H@} T
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Fig. 8. State Diagram of Finish of the Acquisition at
the —X, State.
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T={D/'+% D/+Du'} - (To) (30)

olt}. o714

, a
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. — il - - @ -7
{r 1t+a-ri-1+ — }
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Table 1. Example of Scan number,

n a r Xk Td PFA w N
2020 2| 2% | 200us | 0.005 | 102 | 2W—1
4 | 27| 2 | 2% | 200us | 0.005 | 102 | 21—1
6 | 251 2 | 2k | 200us | 0.005 | 102 | 2]
8 | 28| 2 | 22 | 200us | 0.005 | 102 | 21°—1
10 | 28] 2| 2 200ps | 0.005 | 107 | 2Y9-1
0.9
3 oeeee Pd : 0.5
08? ~=eee Pqd : 0.75
O —— Pd : 1.0
= E
@o.v;
=] 3
= ]
= 0.6 J
Z
mo.s%
= 3
04 'f\
Y S — A ——
F: 4 8 8 10
n
38 10.n gke} W3le] mhE P At
Fig. 10. Mean times versus n,
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Fig. 11. Mean times versus Py,
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Fig. 12. Mean times of expanding window search and
serial-search.
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