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A& d, 577 & HEo] ¥ AR 3 49 &M 2 A8l Expanding Window Search 4 &
o] 83t 2 H &2 Direct Sequence) T4 Al2=H 9] 27|57 B 9| JelxE 743}

7t Ao A HA muel Zulste 9298 280 all FHUFrel 5H) 299 dy R Erlsie
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& sAstn F AIME 7EY 285 A 85 na) 713 88 Peol Ml wE Hagr) A7
F72HE APA B8] glg wel Wl Ak vim .

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 P4 are calculated.

I.M B
*S R &
Goldstar Company H35E ¥ H4(CDMA) 928 TIAG A t] =]
TSRS W TEE LR 5 @%a} olgEA FH EEYoE AUE ¥ @
Dept. of Electronic Com. Hanyang University
BB 93-23 & Fo]8 Fol g0t 1y B2k (Direct Sequence)
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£ o]83 23R Y gAFPS B2 7 o] LX)
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FaE g H9E Fixa BASE Yo E S
(spreading code) & Algsle] AR AZ JHEHR
o He tgez #giste A4 FARE S
ZollA ARRF Bt} FAST FAAREE AR
sl o FAAZ F B ARASTE AEF

AR o otd ik Al AZe TS

of Ad FnsE AMANAH FRANEE HE2E
o 2x whAlTtel o3 AT s FAlSo A A 4t
o} Holge] Fge FAaAE + o, we vt
AAE F8&F F ke o)FHo) U 1 fox
Aojj A o] Fub vjE-o] 8 ¢1om handoffA] th&
A ] PN 23 9| phase-offset& 930 o]Fojx|&=
soft handoff& Fo X Foa4 Ad w7t gl
™, Rake-type F417]& A& 024 path diver-
sity & o] 24 Q= A A o] glqil]

B AR AEE 7] fsle 48 A5 &
ARTE JFY ), FAE AE H A H59 5
A7 Yo 71E Bt 135 Alo]o] B &E 57
7} °]—?—°1?°l°¥ ok A #3578 o] 77 A8 e
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A7l A ezN it R59 HES HA &
4 o, T B3I Alolo) YGAE Qe AL 4
23] ol#¢ °;l°151- metA] HARE A A S Az
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= g 71A "J‘i”a%ﬂ A k5] 9l c}2I6],

F Rz AAE gde FUIAAEL 27157
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Atk 2718 F 5359 A4S 13 (chip) ©]
Wz 23R8k ol o] o] BUd HEF
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A Ut
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1} OQPSKe| #7] 2655 += Ia'd PN A7 Qad
PN Ald e AR5 E AlS3te] sl R E (pilot) A
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Ha A7 ek, AE @A vl sich, 53l A
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0. AIAE! 2
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7herst 27180 nde 19y 13 2ol
FAE A& r(t—T)e 715 PN 23 27|04

e BRE Ct-T)% Fad. 18 iy §
= 4e)(BPF)& A X848 #Hasiot, o] of o
2 29 & Ty(dwell time) &<t HE3led o] & ¥l
7){comparator)ol A ¢ A %] (threshold) Vr<} B]m
slo] BV f5-& #ad wef HUvF gtow
71%7) R & vlA L F7] FHRP LR a°17P"’
5717 2] o g A2 §AA A9 TS
Llg-dcia=

I3 2 B =R AMSste A4 Uy E BY
o, Al (scan) a7t F71 ol wel 2 24
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Fig. 1. System Model of PN Acquisition,
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Fig. 2. Search Strategy.
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e % Fom AP M (serial-search) 7} o] A
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Al HAg, 149 278 1/2 HEE s,
gatel] i3 A YR E SE2 uyrd Y 39
o] 7}$-A19H(Gaussian) %= 42} (triangular)
Fx2 2A3 & ¢ vk 29 390A x= A3
Adeo] e WIolx Plx]e ZF AelolA E7151 2
= B30T EAE 93t i AbH g ol AA
Bgo| A4y X E 71E W gde gd g
1;}.[5].

‘133[% x+1] -N<x<0
Plx]= 1 1 (1)
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of7]4 N& PN #3Z ¢ F7|2 25— 1(s+ shift regi-
ster9] 7)oy, s7F S 22 &) A g,
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Fig. 3. Approximation of a Priori Probability.
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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 G- ids A
Fig. 4. (i—1)th and i-th scan,

(state number) & YebdT} 2183 X 2 HA9
A e A HEE Jehdg, weM Xie v
202 HET 5 Yk
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8 =1-Py (4)

2 5 09 63 go] 1td3d 18 4+

g7 Alz)E 1A oA X, e 57
7F gt 23 globa geEtd s di+ DA 4
Mol —X; el 72 e 2 -2 Ve

}Xi+xl+1_1, i=1.2 - n-1

Alz)=gz-{H(2)

F2 Fi Fn

12l 5 —X) Al A B2 2 s we] Jej s,
Fig. 5. State Diagram of Finish of the Acquisition at

the —X; State.
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BX/HE RO AES A A FA AES BN ALY FY)

start Fi F2 F3 Fa-t Fa
!
Paz Paz Paz Paz Paz
Pl-x) | Ai(z) Az(z) An-1(2) o

=X -Xy X1 = L
1-P[-%1)
H(z)
X+l

2l 6. 2% 59 et Y s,
Fig. 6. Reduced State Diagram of Figure 5.
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gty AUEE W 4Y A4 o] —N A
B Algatel thal 7 e 2 g uepdo,

B(z)=,8-z-{H(z)}2'x"_1 (6)

_xl %EHO]]A'] 27]%7] J,}Z-lo] = 73_0]__%_: Dﬂ
oo} o5 F4 & o) gshal thest go) Wk

—X, state — F state : P[ —X;]-(1—8) -z-¢1(z) (7)

714 Fe Fy, F, -, Fo 48l & dehi 2

Ay(z) - Aglz) - An-1(2)

$(z)=1+Ai(2) +A(z) - Aslz) 4+ + I(Z)liZB(Zj?nlz
II Ai(z)

-1+% [ AW [+t (8)

_xl+1 )‘FE“-‘] o‘l‘a »j-% 7°“ j—ﬁq X1
+19 A% 2715717 Bue 398 AN 34 4
8 o5 ol EEE T
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(1-P[X,)-P[-X,+1]-(1-8) -z-4i(z) (9

=X;+2, -, 1A BeE vsE A E A
H =X EA —1 B AtoldlA 27)F 7] 3

-Xi Fi F2 Fa Fa-i Fn

Paz Paz Paz

P-xie1l] Ai(2) a(z)

Wl Kl kel

1-P[-%i+1)

H(z)

-1 +2

O 7. X111 e A 57171 28 o] ek,
Fig. 7. State Diagram of Finish of the Acquisition at
the —X,;-+1 State.

Cu(z)=(1—-28)z-¢(2)-Pi(2z) (10)

o] 7]

P[-X+1]

1-P{-X;]

1-P[-X;]-P[—-X;+1]
1-P[-X]

Pu=P{-X]+(1-P[-X;])- - H(z)

+1-P(-Xx,]) -

) P[—X;+2]
1-P[-X,]-P[-X;+1]
1-P[—-X]-P[-X;+1]
1-PL—X]
1-P[-X,]-P[-X,+1]-P[-X,+2]
1-P[-X;]-P[—X;+1]
P[—X;+3]

. 3
*1=P[-X,]-P[-X,+1]-P[ - X,+2] H(z)

. HZ(Z)

+{(1-P[-Xx;]) -

4+ +P[-1]- {H@») ¥

=l§.x1 P[i] - {H(z) }i+X1 (1)
0 Aol M X,—1 el 7txle] ASE 99} vld
A& AH gt go]l EHE
Cuolz) = (1~ 8)-2-1(2) -P1a(2) (12)
o 7] A
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X (13)

Pu(s) = £ PLil - {H()}
ot A AN A BASE WA £71E717)
Y A%E 4(10% 41208 Heie) Ba3 ol
e,

Cy(z) =Cy1(2) + Cya(2)

:(1~/9)-z-¢1(z)'-x:i; Plil - {H@ I T

(14)

AW A AN Yol e 2E Al F7)7F 2
BE7l g o oA A HE A -X 3
g 2tk —X, AEelA 717 38w A
& 19 89 a1#

Kz-1 Fz F3 Fe Fn-1 F;
Paz P4z Paz Paz P4z
P{-%z] Az(z) A3(z) An-1(2) a
X2 Y2 -X2 X2 Xz
1-P(-%2]
H(z)
-XE'I

I8 8. —Xp Aol A 5717 RE we] JelE.
Fig. 8. State Diagram of Finish of the Acquisition at
the —X, State.

ol AuA AMAHE ~X, AHE AAA ¥
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T={D/'+%, D'+Du'} - (To) (30)
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Table 1. Example of Scan number,
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=] 3
= ]
= 0.6 J
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Fig. 10. Mean times versus n,
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Fig. 12. Mean times of expanding window search and
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