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The Fast Signal Acquisition Scheme for a GPS L1/1.2C Conrelator

o] 49O A
Ao el 25

HF X} Al

:
of & H

— T

(Deok Won Lim, Sung Wook Moon, Chansik Park, and Sang Jeong Lee)

Abstract : The 12 Civil Signal (L2CS) will be transmitted by modernized IIR(IIR-M), IIF and all subsequent GPS satellites.
It contains two codes of different length; CM code contains 10,230chips, repeats every 20milliseconds and is modulated with
message data, and CL code contains 767,250chips, repeats every 1.5second Z-count and has no data modulation. And the
message data is encoded for Forward Error Correction(FEC). The long code length is useful for weak signal, but it also
requires very long acquisition time. Therefore, the structure of GPS L1/L2C Correlator and the fast acquisition scheme are

proposed in this paper.
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Table 1. Properties of civil signal.
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Civil Signal L1 L2
Carrier Frequency [MHz] |1,575.42 1,227.6
Code Length 1,023 |10,230(CM) 757,250(CL)
Code Clock [MHZz] 1.023 1.023
Ionospheric Error Rate 1.00 1.65
Correaltion Protection >21dB >45dB
Data Recovery Threshold | 0.0dB +2.7dB
Carrier Tracking Threshold| 0.0dB +0.7dB
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Table2. Initial and end state for CM, CL code.

471 28T CA I=9 CM, CL 3128 d95oz 4y Period = 10,230Chips
2 5 UA=S AASE ok £ Aeol Wt LR L2C CM Code States(Octal) T L Code States(Octal)
ALE 1274dY FHT S5 floBR 7] AdrE PRN I itial State | End State | Inifial State | Fnd State
24A4dR & %:}?i 1| 742417664 | 552566002 | 624145772 | 267724236
; 1 7;23‘]3 i; i °_ AAAEE olstel g code 2 | 756014035 | 034445034 | 506610362 | 167516066
oo °AM;]:__ e o o - 3 | 002747144 | 723443711 | 220360016 | 771756405
Hog f=g Ak = = 4 | 066265724 | 511222013 | 710406104 | 047202624
Az CM, CL 2= WA7)= 17 29} Ho] 3t 274 5 | 601403471 | 463055213 | 001143345 | 052770433
E FAZE HA2BE o831 maximal length code ¥ 6 | 703232733 | 667044524 | 053023326 | 761743665
L8 I8 AR 2 AR g8E CM Ex CL 7 | 124510070 | 652322653 | 652521276 | 133015726
=& A4 fs dad 27 HE HZE R2E9 8 | 617316361 | 505703344 | 206124777 | 610611511
27133 HZE3E # 29 eERAATHI].
36 | 756675453 | 514260662 | 561123307 | 257012032
o ] 37 | 435506112 | 133501670 | 240713073 | 703702423
[y ] ® 3 EA NS OEAE EA.
Table3. Characteristics of correlation according to replica code.
CARER ,—[ CODEDCO Replica |Correlation|  Auto Cross Correlation
siGNAL | couER ] cenerator —e]conErHasE Signal Period |[Correlation| Correlation | Protection
CM/CL | 1500ms | 1,534,500 |  28.412 34.65dB
— CM/CM | 1500ms | 768,200 28,536 28.60dB
ocliMitiros] CM/High | 1500ms | 767,250 27,750 28.83dB
I e PR CM/Low | 1500ms | 767,250 27,750 28.83dB
X {[accomuiaron CL/CL | 1500ms | 768200 7,060 40.73dB
e High/CL | 1500ms | 767.250 4,246 45.14dB
Fie. 1. Struoture of L1 correlator, Low/CL | 1500ms | 767,250 4,246 45.14dB
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Fig. 3. Signal power according to frequency error.
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Fig. 14. L1/L2C post-processing receiver.
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Fig. 15. Acquisition of L1 signal.
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Fig. 16. Frame synchronization and start point check.
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Fig. 17. L2C signal acquisition.
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Fig. 18.12C signal tracking.
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