HFEA ] 198535 A SE YR £FU(1985.11.9) 85364

29 EY T4 A2R6 34 §7] FHel J§ A7

%] o ™, o & ®, o d M
4IYTY  FTAATY

A Study on the Tracking in Syncronization of Spread Spectrum System

Ik Hyun Lee, Choon Won Lim, Hyung Jae Lee
Dept. of Avionic Eng., Hankuk Aviation College

ABSTRACT
In this paper, tracking jitter of DLL is presented using the modified DLL
model which does not affect the Arm gain unbalance compared to typical DLL.
By computation of related parameter of mean tracking jitter we can check
the various kinds of effect on performance of tracking loop,in the invir-
onment of gaussian noise and tone jamming signal.

I 48
chof &2 B A} (Spread Sepectrum:oldt S5 2 =82 T3E oL BEE A3le] Y2

£ BYol colebEe) FRUCE Fulsdlola Buy  BUIRA AT FRT W4 B2 £ e
07 WHAYUORA Y2 ] FHVLE V4ot Toto] 13 Higele Y ulejuleld] HAJE 7
SUOE A0 W 40 matee) ge W vE gae  SRlch B8 BUSE AV ASAQ 289 BAY 3
ol F%e) Wzjslzl Yo B Yoo Y4EA I3 B Tone Jammins® ZHYsigich.

2 FSORT Sein, B9 010 72 571 gow A FHE b & Yt FUEYS o5 2¥Yol
E0U80] AWER] 9 VYL A Q. dgo] HLER ofY RUR HUYPEUL HFE A8
2O ol Y0 HEE W cfUR0F Folo w oldg Bdl pLLo HAWe] cfoEY ciojejl] IR
Dol 4% APa7t HE FG VP Y Ve o} B BEY P 33 a9 Y g A=
A AR AYPCFA AT Y ulH 5HE B2y B odehddch pu 38 521712 33 Y E0)
W ZQer oige o} I ol EAEIc T8 & BlRIE dolet

B 25 137 gr 9PE0e] =5 Sav) 2N BEYeo] w2 AHEoln 1Y (€ b 33
25 AAE 407 Hsg 3o NEO oY AT grR Bolov FF FYoF ¥
Delar Look Loop(DLLYE F 4A1ZE uliolae] ol =12 slo] 42 49 side Hag
2AQU2E FFshe Aolr}. ohat.

—189—



; DATA

<ZNT . BPF 2| tat A >
w1 [T 2T

P N. CODE ‘ | S !
GENERATOR b e e .

!
|
!
|
|
! |
i AN 7 &% |
; PN(t-T+4) T |
' [
! . /] ( !
1 \ |
! [
\ R LOCP |
E PNE-T-24) FILTER ',
: >< BPF :
| |
e i
28 PuoBPI7IY Y E.
”“;S€= R;\)-r "R}»-
/ .
0 : Duobinary
b: NREZ 3
C:Miller codimy 4
d: Dicodsa NRE
€: Mamchestey n
* A 5o&=1
el 3
~o N NG
> NG A okt
1/ T e o e o = — 4 /‘/1
o | o.n o 06 o 0 2. ¢ b LP 20 o=t ~
4 €=T-T
“:Tﬂ c\t: izb‘%‘% A=11 | . )
=z [l .
HEEN T ol TN TNV 3020 2p
2% 2 ooje}l Wxo) mg AWEY TR sy pLL o 2 am

— 190~



1,604 2¥

G €1 BPF €+

YC‘(’)' z FN> Loor ECt v
= Fi H’er{@
Z + ‘ GT A

= >< €2 BPF €.

— e

a9 e A THE DELAY LOCK LOOP
A 714
YCO=St)+ Nt + T(+)
S()=J2p PNE-T) D (t-Ta)Cos(wit +6)
NE)=J2 { Net)Cos(ub+0)sim (Ot +ef
It)=/2P; cos(wit+8,)
S(t): Ml

44z
N : 7242 1) 24ad%
Pdaxy P o 7AAHY

B,

ol
N
B
N
hch
e
o

Ae @ PHOTE) ) YEIBE BollE S0
potE S8 24 2 W7 (Pesudono i se Genev-—
WY a
storeum ©) SIAROE 02 PNE-T-5) W PNETHS)
o) ajzbatel Bt Arlel T AFRA ] Bt olelr]
2 x4z 4900 s FHe2) YHe Weo
Lo Ak} BH L S ABap)A fohoucs = Prat
e FAekA gu o84 ARE AY el Py

no Ade BEA H3 ol9@e AFEAV I X
5718 A% FaAlstA "ok

3.57 #3249 2

No®t rsE ME HYojm Nos2o] AWEY YEE
Ze 29 EHE WY she4Y & BRolrh
AT P 2 AL AT rold Pz H6 Pr
T2 ol U BEF o]E 1- N\ FIeleich
2018 BT 2L € WE_ & o Bue
€ A2 10101 cHePT. 10 3 g2 Yy

€+ =G ia|2p D@ Roy (F1-5 )08 (wht6)
T (2P Ht) Rew (T2 )cos (Wot+6)
TG NG PR (- 2)
+ GuN@ PN (+T+2)
A A
+ Gria2f HOTPNG-T+ )
£ PNGt-T- 2
oP)IMT & A AP T2 ABTeIW G,k
27} 48] Holelel 4B cHR olStolct.
Ren £ PN R A A7) 4@ @ioln]
D) £ Holebst ojulsl& A 217 @4olch,
23 92 YHNER)E

EW=€, XF_

7 8 o7l (7 XGa B U B2E
A%t FRYo deto) psp & FEF uccd
UEY BAY 1 ool hel 3zl e 7@
4 .

A H(p)
T =Kue 55 €@

AR A% BY) £ 2239 UL

(%] = =

Al 25
FTTTTTTTToTTToToT oo 1
: .
E SL,:: D 5
! Ka(1+agnr) + 2Kt BAf/Rs !
! I
1 I

— 10T —



oi714

p=r on

“= NoBe T2 dBoly snr
Ra= i) thole} chBolx] snr
Do = (™ Sahr Hy o)

Ka==- g S, EHlg (jarf) of
Big= [ ot ) of

K- ij He ()11‘{)"(1‘

INR= fxb
No
i
Rs = T HelE BT RaTE

4. 2AojY &S] ALY

3% 371 #4229
AMeld SUE oY B
gajoh BEE Dy, WKyglol

20E M4 o7 fetol
2& 2] grelFolct. cloje}
©hg3 ol AV

28Af
NRZ t Dm=1- a.Bf(l" )
MANCHESTER J 2”
BA Teba
Duobimary -

1
;
i

-192-

NRZ :
g

MANCHESTER
Kd‘ﬁ;[h 9- 4(3+8.§)€ +(3+2B.f)€ J

‘q‘BAf
2} A3 vigiNA Weld B poLe of it
ddolm NRZ W MANCHESTER of Telo} G & AR
T AR 28 @ 9 T8 o] Ueluigln},

3.2t ]
4-Big

5, T TINR--4aB
S RZ Rd=8dB
- a /\
- st MANCHESTER

1 2 3 4 5 BBg;aG
99 & 20id Ra WINRo} o2 AMojd &4

-4 S T T T T T T T T
L =z -
(4B JNR 4dB
-5 + NRZ = 4dB
-6
MANCHESTER
-7
-8
-9
1 2 § 4 5 6 7 8 9
7

2" S Rold Ry WINR o ®HE Aoy &H



111 4 &

Y {8 golyg 209§ UYeio] 55| 23 92
% g B2 #2 57 {4 APS seleo ¢
Wroh Ectools AMolY &4 BY Aoy & 4
ARl dolele} Pspm H¥) W 4%, T8
el g4 H¥ Bol SAsi 9ol @& 4
ARe] NRz thole} HAIR ManCHESTER o] w)oh
B7] 72 4ol F4UE € 4 Uch.oiy B3 ¢
B2 chl B2 Jo|HAE oo} 2ok Zloja A
ol B¢t £ DLLAY BPE s)Re p e
Wel Yo} BUE 4 o)5 REUN AYo) 3oy
2322 Yol ARG Fa) ghich. ‘

T =82 UeY WA om & FAtk] YgogA
718 YL F1AohY oiole} WAE ook pn ¥
Kasl ALE Pojo] AYY 5 & Fejc).

g2

C11 J.J.8pilker, Ir.,"Delar—lock trackins
of binary sisnals,"IEEE Trans.on Space
Electronics and Telemetry,vol.SET-5,
PP.1-8;March 1963.

€21 W.J.GILL,"a comparison of binary delay

Lock trackins~loop implementations, "I~

[31

L4 M. k. Simon

EEE Trans.on Rerospace and Electronics
Systems. vol. AES-2, pp. 415-424, July 1966.
H.P.Hartman, " Analrsis of a Ditherins
Loop for PN Code Trackins, "Proc.Srme.
SP. Sepec. Comm. > March 1973,

"Noncoherent PN Code Tracki

n3 Performances of S.5 Receivers. " IEEE

Trans. vol.COM-25. No3, March 1977,

{51 P.M.Horkins: "A unified analrsis of ps—

eudonoise synchronization bes envelore

correlation, " IEEE Trans. Commun,vol.
COM~25, pp. 770778, AUG. 1377

[&1 R.A Yost and R.W.Bord,"A modified PN

code trackine loop:Its performance ana-
tysis and comparative evaluation, " IEEE

Trans. Commun. , Vol, com~30, pp. 1027-1036,

May. 1982.

[7] R.C.Dixon,Spread Spectrum Srstems John
Wiler & Sons, 1976.

(81 R.L.Pickholts,D.L.Scchillins and L.B.
Milstein,"theory of Sepread Spectrum o~
ommunications-A tutorijal,"IEEE Trans.
Commun. > vol.Com-30, Mar. 1982

[3] Don j,.Torrieri.Principle of Military

Communication Srstems,Artech House,

INC. 1981

—193—



