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1-Signal Model
xa(t) = age (1= b) (t = 7)) 2P0t PTT 4 (1),

x4 (1) = age (t — T) 2SN 27fT 4 4 (1),

and the baseband output of the receiver’s Hilbert filter is

x(t)=ac(t—rT) e J2miebt 4 (1) .

The discrete vector signal model is build from N = Ny —

N; + 1 samples at T, = Fls,
x=aa(n)+n
x =z (NT),...,z (NoTs)) ',
n=(n(NT7),...,n(N2Ts))",

c(1)=(c(NiTs —7),...,c(NoTs — 7))

a(n) = ((c(r))1e ?2mtMt o (c (7)) ye 72m/tNat) T,
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2-GNSS Meta-Signals
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Figure 1. PSD for the different GNSS meta-signals.
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2-GNSS Meta-Signals
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2-GNSS Meta-Signals
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3-Time-delay Cramer Rao Bound for Band-limited
Signals and Maximum Likelihood Estimation

Cramer Rao Bound for Band-limited Signals

2 T
VvV
) = 2SNRyF2 (“ . “) ,
real signal ) c'C
g2 2
“rhem SNRnut — Jil; ]iL

(2/5) &3 cfc and E is the energy of the signal. A and V are defined as (for

cHAc
cHe

H
3 ¢V
Fr\e (€) = 2SNRoutF? ( ===

Ny € n,n" < Ny)

/ . 1\|n—n 2
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From the FI, the time-delay CRB is written as

crp, () = (e (<))
Maximum Likelihood Estimation
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4-Results
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Conclusions

. Evaluation of the time-delay estimation of the GNSS
Meta-signals.

. Formula of the Cramer Rao bound (depends on the
samples of the signal).

. Evaluate the threshold through the MLE.

. Large Bandwidth GNSS Meta-Signals can have
possible false locks due to high secondary correlation
peaks. This issue can degraded the time-delay
estimation performance.



