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A New Approach to Measure the Clock Deviation of Noncoherent
Spread Spectrum Transponder

WU You-xing, CONG Bo, LIANG Sheng, DUAN Qing—guang

(China Satellite Maritime Tracking and Control Department, Jiangyin 214431, China)

Abstract ; The principle of noncoherent ranging in spread spectrum TT&C ( Telemetry, Tracking and Com-
mand ) system is briefly introduced. Since the frequency stability of on—orbit noncoherent spread spectrum
transponder is difficult to obtain, a measurement method based on the statistics of fixed satellite —ground
frame period error is proposed and related software tool is developed. By using this tool and analyzing the
downlink measurement data frame and the measured range data, the frequency stability of the transponder

can be deduced and to some extent, the health diagnosis of the transponder’s clock system can be realized.
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Fig. 1 The principle of uncoherent spread spectrum ranging

R G 5E AR AR FacE BRI, T1 B2 b i il
ST (2 ot 5 20 ) S T A0S & B, TR R
THE T G AT ff R IR 25 T2 B 2008 5 st
EaF 20, T3 W20 TR R B 8% B T 47 e
5 EWIE A () XHEICEN Y EAT1E 5 R A, $
SR R TR R N G R O VR R R VANV L
NCO AHALAEM H A5 B, B X R AR BB
A7 Tk T, AR 3 A A RAE(E SE PR
JEFFH R Lot b A i Sk 23k B 2 2 N A7
T g T Sk & HH R 220 22 [ B B E A R 7 UL
T I D R

R'g=ct’, (1)

R R AT R 5 AT AR e 2P
PEIAS B R A7 00 i [R]85 5, RS2 0 R AT
MR IS X H BB R EAT R S AR, $E
L e O TS R AR o T o TN e G L Y s VAN
Phtth NCO AR S5 I 175 2. XN 20y T4, s 3|
() 1 3R SRAFEAA SE PR st ) FH At T x4 7]
MiTTSk 2 st 20 25 4 0 oot Sk 1) A s 220 22 [ 1)
FHAE L B 7, U Hb T TR B D FE(E

R,=cT, (2)

PRA I 4 A | 78R % 58 1L Rl T B bR
WA R I RGIR2ZE R LR, FUHAR (1) (2) 7]
P30 2 Hb ST R B R

1 , 1 ,
R=g (RR') =R =5 (7,7 ) xe=R ., (3)

Horr R, 05 RV T 5 6 38 3 b A A5 21 1Y B
%M.,
- 1556 -

3 ETEMWBEHEEESITHIERH

HERENETT R

P 2 Jir 7 g B Rl S B R e, AT
TN T, IF 220t TR W) A0 o B — B ]
Ja AT 2R R AT IR i, AT, O T, i %) 5
T, ¥ 2 2 6] g e T 1] i

R /
HOTH 35

T] T T,

/ / it E#
Hoh

iTl iTt iTi+1
AT, AT, ATy

B2 AEART DN A st P R B
Fig. 2 The timing sequence of uncoherent spread

spectrum ranging
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Fig. 3 The ranging frame analysis tool
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Fig. 4 The real ranging of satellite 1 and 2 from the earth
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Fig. 5 The pseudo range of satellite 1 and 2
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