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Abstract

Pseudolites are ground-based transmitters that can be configured to emit GPS-like signals for enhancing the
GPS by providing increased accuracy, integrity, and availability. However, a pseudolite (PL) can interfere with
GPS satellite signals while it is transmitting or cause saturation to automatic gain control circuit. To solve these
problems pulsing scheme is used, which transmits PL signal during a short period of time. In this paper the effect
of the number of PL and pulsing scheme on the software GPS L1 and L2C signal acquisition performance is
studied for the three pulsing schemes such as static pulsing, sweep pulsing, and pseudo random pulsing. For GPS
L1 signal, static pulsing shows the best signal acquisition and tracking performance with one PL, and random
pulsing shows the best performance with more than or equal to two PLs. For GPS L2C signal, all three pulsing
schemes show the similar signal acquisition and tracking performance, but static pulsing shows a little better
performance. For GPS L1 and L2C signals, software GPS receivers can do positioning with up to three PLs.

Key words : GPS, pseudolite, acquisition, pulsing, software receiver, L2C signal
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Table 2. GPS L1 Signal Acquisition Result
+

+

Sat | coarse_freq | fine frequency | code phase | ratio |

|

+ +
| 2 | 251500 | o113 | aor | 212 |
| 4 | 25950 | 2519514 | 4709 | 3191
[ 10 | 25/8000 | 2518013 I 3040 | 13.4 |
| 12 | 2578500 | 2518401 | /4 | 9.5
| 13 | 2578000 | 2578068 | 5008 | 153
[ 17 | 251000 | 2581006 | 25 | 328
[ 20 | 2583500 | 2583411 I 2719 | 14.4 |
[ 23 | 250000 | 2519872 I 5989 | 46.7 |
+ +
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Table 3. Acquisition(Tracking) result for static

pulsing(L1, P=2)

AR A A ANEES AH(Th=T7)
(P=2) K=10 K=5 K=2
P20 8 (6) 8(6) | 8(6)
P2_1 8 (8) 8(8) | 7(N
P22 8 (8) 8 | 8(N
P23 8 (8) 8(8) | 8(8)
P24 8 (8) 8(8) | 8(N
P25 8(7) 8(7) | 8(N
P2_6 8 (7) 8(7) | 7(8)
P27 8 (7) 8(7) | 8(8)
P2_8 8 (7) 8(7) | 8(N

E 4. YEEYo| oist ASES(FM) AL, P=3)
Table 4. Acquisition(Tracking) result for static

pulsing(P=3)
HE A kA HNe=l=5 A (Th=7)
(P=3) = | ee | el
P3_0 7 (6) 8 (1) 7 (8)
P3_1 70| 7M® [ 70
P3.2 8() | 8(6) | 7(5
P3_3 1) | 7(5 [ 8

¥ 5. MM-EMo Ofst MSES(FY) ZoKL1, P=4)
Table 5. Acquisition(Tracking) result for static

pulsing(L1, P=4)

AE WA HFA| HNESEEZH (Th=7)
(P=4) K=10 | K=5 K=2
P4_0 7)) | 8(D | 8(5
P4_1 75 | 1T | 8(3)
P4 2 7(5 | 8(6) | 7 (5
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Table 6. Acquisition(Tracking) result for static
pulsing(L1, P=5)

A ® Al upal HMNEESE AR (Th=7)
(P=5) K=10 K=5 K=2
P5_0 T@ | T@ | 8@
P5_1 6@ | 6@ | 7@
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AReIA Bl HelEele, 5 K7k 7kl 8
59 497 g Aotk & e g A
g HlolHZ AlLHE Adtoln I &5 AAIFho] 17
wjo] ARE-gE A-9-o]BE o]d do] WA £k glrk

#7294 JHgTE S7FE W P10, P2 0, P30,
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Table 7. Acquisition(Tracking) result for static pulsing(L1)

o AFRIH TH==P) SRS HATh=7)
(B 2 K=10 K=5 K=2
1(P1.0) 8 (8) 8 (8) 8 (8)
2 (P2_0) 8 (6) 8 (6) 8 (6)
3 (P3.0) )] 8 (N 7 (6)
4 (P4.0) 7 (B) 8 (1) 8 ()
5 (P5_0) T (4 7 (4) 8 (2

¥3-¥62 B AFHA e AL o] 370
= GPS $JAl0] 571 o) FAE 9= & 4

TR107} o] ALS U, 271, 370 ALEste
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Table 8. Acquisition(Tracking) result for sweep pulsing(L1)

AR IH==P) MNE=E ATh=7)
ol 24 K=10 K=5 k=2
1 8 (6) 8 (6) 8 (B)
2 8 (6) 8 (6) 7 (5)
3 8 (5) 8 (5) 8 (4)
4 8 (6) 8 (6) 7 (@
5 8 (6) 8 (6) 7 (@

4-1-3 B 4ol chet L1 A=

ok

S(3%) 2}

2279 Whol thshA LI A15.9]
2 Ag39a Ho%h ge A} b

E 9. HEEY gt Mz BS(FH) Z2HL1)

Table 9. Acquisition(Tracking) result for random pulsing(L1)

Ol AR A FH=(P) HeHS HMTh=7)
(=E ) K=10 K=5 K=2
1 8 (7) 8(7) 8 (7)
2 8 8(7) 8(7)
3 8 (7 8(7) 8 (8)
4 7 (B) 71(6) 8 (6)

EIOQ_ XJZJIHA] O]Euewg’ @H:H/g *ﬂﬂx] H}A]

of thste] ARG A7t P=19 7B
e vlag A9 A4 o] 7MY £2 AHE
Btk
RS A7EA B o tisted A4 A4
2

7} P=2, P=3, P=44 7% 2585 ZAIE v 4
ol JHAAL 7} 73% Aesdnh 1
112 A W47 5 7 o] del 745 A vk

o] 7H¢ ¥ 2¥E Ktk

E 10. T4 2o ChsH AMSRIS(FA) Zof (L1, P=1)
Table 10. Comparison of Acquisition(Tracking) Result
for three Pulsing Scheme (L1, P=1)

OAIRIM P =1 K=10 K=5 K=2
A gy 81(8) (8 8(8)
Ol =4 Hia 8 (6) 8 (6) 8 (6)
T =Y HA 87N 8 8 (7




SIS} B ] T GPS 2:2Ego} 52
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Table 11. Comparison of Acquisition(Tracking) Result
for three Pulsing Scheme (L1, P=2,3,4)

OlAlRIE P =2 K=10 K=5 K=2
A "y e 8 (M 8 (7 8 (N
o|l= ©g gk 8 (6) 8 (6) 7 (5)
Ay =y gk 8 (7) 8 (" 8 (")
O|AlR[ME P =3 K=10 K=5 K=2
A w oy gba 7 (6) 7 (5) 6 (4
ols "4 gk 8 (5) 8 (o) 8 (4)
i = gk 8 (7) 8 (7) 8 (7)
O|AlR|AM P =4 K=10 K=5 K=2
HE "y ke 6 (5) 6 (5) 6 (4)
ol 24 e 8 (6) 8 (6) 7 (4)
e m A aka 7 (6) 7 (6) 8 (6)
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Table 12. GPS L2C Signal Acauisition and Tracking Result

21719 L1, L2C A%

|Channe || PRN | Frequency | M Code | O Code | CL ID |
|1 | 11 1mi4s | 10798 | 107984 | 67 |
|2 | 121 1706215 | 739 | 74 | 66 |
I 3 | 251 1701925 | 64427 | 64433 | 67 |
| 4 | 291 170100 | 116958 | 116965 | 67 |
| 5 | 311 170985 | 82263 | 8269 | 67 |
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Table 13. Acquisition and Tracking Result for Static
Pulsing(L2C, P=2)
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Table 14. Acquisition and Tracking Result for Static
Pulsing(L2C, P=3)
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Table 15. Acquisition and Tracking Result for Static
Pulsing(L2C, P=4)
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Table 16. Acquisition and Tracking Result for Static

Pulsing(L2C, P=5)
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Table 17. Acquisition and Tracking Result for Static
Pulsing(L2C)
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Table 18. Acquisition and Tracking Result for Sweep
Pulsing (L2C)

S| ARSI A AP e
(Ol= = a1 Al o= S A
1 L5}
> a
3 4
fa 3

sh=akelsts] =32 Al16 A1% 20124 2¢

E 19, HYHENo| st MSEE 3 FX ZATL2C)
Table 19. Acquisition and Tracking Result for
Random Pulsing (L2C)
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Table 20. Comparison of Acquisition and Tracking
Result for hree Pulsing Scheme (L2C, P=1,2,3,4)
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