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Influence of Assisted Ephemeris and Space Vehicle Clock
Precision on AGPS Receiver Acquisition Performance
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Technology , Nanjing 210007, China;?2. Training Department, Institute of Communication Engineering,
PLA University of Science and Technology, Nanjing 210007, China)

Abstract : According to the feature that the AGPS( Assisted GPS) receiver can obtain navigation data from assist-
ed network, a new algorithm for assisted Doppler is proposed. Based on MS — based mode, the Doppler bias and
transported information on wireless network are compared and analysed in such mode as full ephemeris and SV
(Space Vehicle) clock data assistance, reduced ephemeris and SV clock data assistance, truncated ephemeris
and SV clock data assistance and almanac data assistance. Simulation and experimental results show that in the
truncated assistance mode, Doppler shift can also be well calculated with negligible extra bias not more than 1
Hz, but assisted data is reduced by 1.55 times.

Key words: AGPS receiver; weak signal environment; carrier frequency shift; acquisition performance

Vol.51 No.4

1 51 &

Bl T 00 B 55 75 R B9 H 42 35 1, GPS 4210k
PUEEE N Ty R G A S5 5w ST
N FHERR B 22 . PR X SE A EE Y, TR (E S5 i L
55,5 50 L= AMIK 20 ~ 30 dB, A% A 4B E B

* Uk HEF:2010 - 12 - 24; &8 B H5:2011 - 03 - 07

PR BN , @ B GPS 155 B R AR 15 143
PR

FEXTTERUS (55 PREE T 89 A0 o2 [ A, 5 [
FRAEILNE T b GPS L5 My I JC 2R 3 {5 P AR 45 5 10 4l
Bl (LA TR 75 98 (AGPS) o %77 58 B B KA i J2: FiE
il e T7 (AN 5 W %) B 1A Bl 5 8L (n
TR EMEIE SRR 52 ) MBI AGPS

ESTE: B R 53 AL R (863 #HX1) 7 8177 A (2008AA127307)
Foundation Item: The National High — tech R&D Program of China (863 Program) (2008AA127307)

.75.



www . teleonline . cn

RLIREAR

2011 4F

PECHLSE BT 5 B AR IR B R e A B 4, (el
BB R AR, AGPS #ZUEHL (MS - based £ 8¢
SR 55 4 (MS — assisted 15 2X) HE US4 35 H il B
Z 1) 225 00 1) e AN 2 el 2D 2 WL P 9 4k
1), 2 T B e B AL ) R A%

ARSCIN AGPS Jr F 11 SE b b AR &, B %
Gy R T RN T B Bl B A o O L 2R e At
i S A R PE R W, 78 e Ay b — 2B 4R R
BT 2238 ) A B, o 3l e S R A e
SO ESGTE T SCh Bk A st

2 HEERAEE

TE MS — based N LA, B B 5 B 24045
PIANTT T, BIE A S0 TR B sk S 59 i s
BB Li B 1 RS

e E ik, 2 2% 55 45 0T LhIn] AGPS #Z IR HL#R
BHUTAIHIBIE B . T IR S HEZ S8 h
FH P HRONL S TR AR L 5 26 07 1) b AR XHE 3
SRR, BT LA AR 2 2 ) 2 DT E TR
BRI A7 B IS P D R A2 SO A o7 B R . B 1L
B A7 I, O S AR I T L S H SC I
3, B TR ISR oRD TR R A AR

HRAESCHR 1], 7108 PR B R T LT
S8,

S —BAEP (55 1 i) F B AL TR B
BB IESBORMERRIRES o T EE I 1 S5 2 2
ASERER AL S I (E Ty M1 L EBAMEIESE 1, ap
an~apo FFATHEMS IE(H HE FH T 50 (L1 85 12) 4%
Wbl ARIESCERL2], H AT GPS #2058 #l 99% L) I
#oe LI HIL, BT AZEL Ty 46 K 2 B2
TR AME IR, 1, A TR B 022 i ], 45 3L
H— B R2 ho ap.ap - aph DRI RPEERLE IF 2 00
KA 3 AR H

55 BRI 2 PR 3 Fiv) AL T A
H BRI B E R — ik FRR i 4
TLRAEAS AR 2] (1) 25 18] 5 B FNAE 1 R A o
S DR LN —ERTI S8, b FRHER TR
BATIRERY 16 M S 25

B2 SRS B RRH UL 57 B FH
FE o B TR Jr ] () B - 2 6 2235 i
A S SE R TR OMIL B4 A6 B 1 2 o 2238 ) F) 5 i)
FEARHA S, ik, 76 AGPS 2 40 v i i FH R 422 0 AL

. 76 .

WEWEAL B AL bR, & 1 S RS Al CELL - 1D &
PR BT AR LA JCLR 4/ X Ul 0 B AR AR . 32
PEREEE N, 72 95% M IS 1] B, 3k 7T 4200 m, A4
35 km' 3, SREUCHLOT B 0 AS R R T A R 14 fe K £
) % 25 2924 1 Hz/km; 10 X T 22 05 B0 B2,
1 km/h, KA P=AE 201 .46 Haftg 23 850 R4, ix
SE g I 223 R 22, — MO R IOHIL R A R 4 R
LB K . AT 4T 8 A% B shs
TE BRI B R 22, R ISLAL F kRS

3 EHMESNSEEHEEEN S L ERm

3.1 BiERE
MR SRR DI B, TAAE WGS - 84 AL bR &
oo IR AL BRE (o s v ) ITRAR N
xp = x'pcosdy, — ' pcosiysindd,
yi = x'psing2y, + ' pcosipcosdd,
zp = ¥ psingy (1)
K, (&', 'y, 2') N DR BUIE - T0 N B AL BRI, 4
R B HUEA , Q) D9 TS S AT 2 T
LRIRE
PR SCR (5 - 61, X720 (1) 3K T, AT A5 |y
PRENZHFREN BREBEE (2, i, 90) :

xp = =y 24 — (y'pcosiy — 2y )sing2y, + x'.cos;,

yi = 2,02 + (y'pcosiy, — ziy) cosldy + x'psinQy,

zp =y psingy, — ¥ dycosiy (2)
it':':' ,k’k\j."k ﬁ’%uﬂﬂ x'k\y'k Xﬁﬁﬂ‘rﬁ]t E@%%&,Qk\ik
S Qi M) ¢ B9 E BT R IR
BB TLE B A5 5 ) 2 s o
fd:<v_v<;>).1(.>:_(v(a) _Av).lmz_Tr (3)
X, 1 R (55 A ST %) ¢ i, i R IONLE TR Y
BANTULIN R 5 o) Ry o B 2 10 G R A A, B
)P SEH HY B AR (g e, 200 5 0 0 0 B 2042
PLAYEEE R i, SO B E R 054 S LEE 5%
(L1 8 12) AAHBL I, AR SCIERCN Ll - r i
TR TR SRR AR, Y TR HRIR
LB, - r N, N2 E 8 £, Bt
TR, B SO LA 050 380 1 8 A 38 /N 17 HL i S o
Srs ICZIRER

3.2 HBNEERIEEL
R UNSRAL T T SR o1 1) 2 0 v SCHR L4




4 4

30K A RTINS R BIRT X AGPS HMHLI AR RE A 2

A 269 HE

AT 238 8088 153, RRAS 2\ AH RS 1 1) T2 07
ApbR , TS BN BAE I ) 2 Al HE . EJ2
R AT B AT ERATT AT LA 3R R 1 1 &2
eyl B RO SO 2R 1 48 R B 2 AN B 1Y
EERIE LA A2, 8RR S 50T #2401
il BIPRG B2 Q] 7 AS IR 2 %) 4 B A Xt 22 i 22
PRI 2K T 3 MRtk
3.2.1 BEMERMEHSHEH

D35 iR2E T AR TR AN A0 B 2 R
S5 AT AT A5 S s L DT R LR B 2
SR o X LA BT I 1 RN R T L TR e ) S U
HATDER, —E DRI REE 10 M EASH
Horp S BRI R R 8 ANSEL, T X
W 2 A8, HE 10 S8R EXTETE 10 4>
EARSHINGIEM . Bl e e 8 s — e
ZERED WS BOR I 10 MEIETT, R A
P ERE 2 S EA B, 19 308 T 19 2 05 AR ph 340
L SR
3.2.2 HEMNERMEHS

HE—2 %) Bk 10 M IEASHGHA TG, RIARZ:
i a7 B =X b A S S BON IR EL e, RAR B =
ELAR , 5 20 A 1 22 D R R S B B,
Je 58 B2 50RN 7 45w e Ry T ) S A R AR R
Ren g, HoH P00 R B B0 ELRREL, B
IRTC Lk W 28 A% 1) A5 JE I o, 38 ekl B 15 B P S B
PE, 2 A LA AT s B
3.2.3 HEBEBREIN ST g

SCHk[2 1% Fe A H T TR R AT R
TR EX Z S B gm, SCRAh, R A
DI H KT 500 45, 155 25 ) e it 1 4 17 3 1 [i]
FEAEDTR 1, SEmas R 50% MR i K 23
BME}2.6 Hz,99 % MER 1 e K235 #2861 .8 Hz, fiv
IEBL T 1 2385 W){H 41634 Hzo

K 3 Fhig s N 2 4 T L R B s =
BB R ST IR 1 R

K1 HHSHEIRELRH
Table 1 Assisted parameter type and bit number

S BEAE/A R EEL bit
s i) 21 444
L e ] 10 270
B SR 10 174

IREE i) 10 174

4 HFERZIBERSW

R T BESA R A A, AR S GPS REEH
LT L SCER A T B, SR R R LAk
TR, HAE WGS - 84 R (7 B ARAR N
x, = (=2 608 366.389 7,4 742 522.322 5,3 363 (36.845 7),
R v, =00 WL ] A B D5 A S50 i — At 2k
LA [ B, 2010 47 11 7 04 H 7 14: 00: 00 |
16:00:00,

Bl 1 ARIE 2 43525 T B U BEAS 4524 PRN32
B T2 T4 & %) S I3 R0 L el B ORI AE 4 S 50 RS T
SR AR S B0 BT B3 4 Oh B 2
2w 25 . Hop of — oo — vt — ot S0 BRI A
ZHEH I SRR S B &S B0B 5 R E S5
BB A T 280 B S5 R S 50 Bh 2 18] 1Y) PR BE
%, fdf — fdr £df — fdt. fdr — £dt 53 B R 2 S 50 B
KRS0 B S H0H B 5 8 S50 B A
ZHH B 5 U S0 Bh Z A ) 2235 i I 2=

50}
-100}
& _y50f
200}
E 250l
= -300}
350}
-400}

=45 Ot 10 42 425 430 45 T TS TS0 5 50 505 510 55 50 528 150155 1540 56 530 55 0

X e 18]

1 PRN32 TLA ) Pl g 22
Fig. 1 Pseudorange bias of PRN32 satellite
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Fig.2 Doppler bias of PRN32 satellite
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Table 2 Pseudorange bias statistic of 8 satellites in view
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Table 3 Doppler bias statistic of 8 satellites in view
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