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Slmple Pseudorandom Code Generator

Four Bit In UFI A
Shift Register 1 ‘1 :
Pseudorandom *E,'L - -1
Code A c 1 1
Genoraor { E
B
L - ———- - -
_11 : : : Code length =
-1 -1 1 i (2N _ 1) —
h -1 -1 1 4 _ 1y —
1 E - ! (2*-1)=15
-1 1 -1 q
9 Z} ! 1 | C/A Code length =
1 1 -1 -1 2N —-1)=
A ‘ ! 1 (210 - 1) =1023
1 -1 1 1
-1 1 -1 1
1 -1 1 -
1 1 -1 1
1 1 -
1 1 1



Code Modulation Spreads the Spectrum







GNSS Spectra To Protect
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GNSS Spectra To Protect
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Receiver Signal Processing

NARROW WIDE

BAND BAND

SIGNAL SIGNAL
1111111 -

BI-PHASE
MODULATOR
NTERFERENCE

_SIGNAL—__
SIGNAL INTERFERENCE
CODE

CORRELATOR /

FILTER |—— /

NARROW V
BAND
INTERFERENCE
CODE




Antenna

Filter

Down
Convert

Digital
Sampler

To Other

Channels

!

To Other
Channels

Punctual
Code

Multi-Channel Digital Receiver

PRN

Coder

Code

E-L

() Reference

I Reference
To Other
1 Punctual Channels
Costas Message -
Carrier | Data
Tracker —
Q Punctual
Q Reference
7 B
NCO +»— e
<_| »
I Reference
Code —
Tracker |
Q EL To Other
Channels






27 Years with Just 3 GPS Signals

Signal/SV IR
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lIR-M Satel

ites Add Three More
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IIF Satellites Add L5
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GPS Il Will Add L1C
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Modernized Signal Structures

* The most important improvements in GNSS
signal structures since1978 have been adopted
for essentially every new and modernized signal
— Including GPS, Galileo, BeiDou, and QZSS
— Hopefully also for IRNSS and GLONASS CDMA

* The improvements are (a) to have a data-less
pilot carrier and (b) to use Forward Error Control
(FEC) to enhance data reception

* There are many other variations, e.g.,

— Binary Offset Carrier (BOC) combinations, spreading
code structures, FEC techniques, power split between
data and pilot channels, symbol interleaving, etc.

— Each has a purpose, e.g., spectrum separation
|CG IbIN c_;C r; ||°r_l,y
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Thank You

Questions?




