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Time Difference in ns

Time Difference in ns
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T
verif_gzlpn1_vs_gzlpn2.dat

mean= -0.068ns, sigma= 0.172ns
verif_ezlpnl_vs_ezlpn2.dat

mean= -0.020ns, sigma= 0.080ns
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___ verif_op71_vs_Ipnl.dat

mean= -2.258ns, sigma= 0.460ns
verif_op71_vs_lpn2.dat
mean= -2.332ns, sigma= 0.458ns |
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MJD 60672
2024-12-28 00:00:00

MJD 60674

2024-12-30 00:00:00

Dates

M|D 60678
2025-01-03 00:00:00

M|D 60680
2025-01-05 00:00:00

LPN1 vs LPN2

Diff_gps = 68ps
Diff_gal = 20ps

OP71 vs LPN1
Diff_gps = 2.258ns

OP71 vs LPN2
Diff _gal = 2.332ns
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X5 delay in antennafor signal i

X delay in RF section of receiver for signal i

X.: delayin RF cable {including amplifier and splitter)

Xz: delay in PPS cable

Xq: delay between PP5 IN connector and internal receiver

time reference (Xg =0 on PolaRxSTRwhen auto-
calibrationis enabled)



Receiver Position Status

- |F’DIE|R:~:ETF!-41[11489 (LPN2) | |LE|I: N4B°50'53.9588" 0.000m | |Trﬂcked Sats: 53 | & Fixed @ Status
: .l Overall Quality @ Int. Logging
- |IP Address (Eth): 1,34.15&_154.20| |Lnn_ E2°21'19.4225"  0.000m | |'I'|me_ 2024-12-11 12:13:01 | 52 Gomecionn i [Ext Eoooiee
. =
Uptime: 0d 00:07:39 Hgt: 110.016m 0.000m | | Temp: 47.00 °C — V: 12.05 volts 5 Wifi @ ExtFreq+ExtTime
SEptentrID | | | | | | it Spectrum clean @ OSNMA

Timing . tatie ﬁnmmuﬁinﬂlnn. Corrections

Timing > CGGTTS

@ Antenna Phase Center Coordinaies Parameters Delays

Xs;: delay in antenna for signal i

Xg;: delay in RF section of receiver for signal i

Xc: delay in RF cable (including amplifier and splitter)

Xp: delay in PPS cable

Xg: delay between PPS IN connector and internal receiver
time reference (X, =0 on PolaRx5TR when auto-
calibration is enabled)

~—Internal Delays

GPSL1 GPSL2 GLOL1 GLOL2 GALE1 GALESa BDSBll  BDSB2I
INTDLY (Xs+Xgr) | 0.000jns| 0000jns| oooojps| oo0oojps| oooojs| o.ocojns|  o0.000ns|  0.000ns

~—Cable Delay \
CABDLY (Xo) [ sz2872hs
—Reference Delay \

REFOLY (p+X0) [ eassos

—PP5S IN Parameters

Enable compensation of PPSIN internal delay: ® off O auto

To enable CGGTTS logging, go to the Log Sessions page.




- Récupération des données RINEX pour REF et DUT

- Conversion RINEX vers un fichier CGGTTS 30s pour chaque porteuse :
- GPS (L1+L2), GALILEO (E1+Eba), GLONASS (L1+L2), BEIDOU (B1l, B2l)

- In situ au Japon, QZS (L1+L2)

- Comparaison par porteuse a I'aide de CGGTTS DUT vs REF a l'aide de CompRecPy?2 :

- on obtient les délais internes

- Application des délais :
- dans un fichier paramCGGTTS.dat pour RZCGGTTS pour application au données de calibration par exemple
- et application des délais dans la configuration du GNSS

- Visualisation des résultats



- Récupération des données RINEX pour REF et DUT

- Conversion RINEX vers un fichier CGGTTS 30s pour chaque porteuse :
- GPS (L1+L2), GALILEO (E1+E5a), GLONASS (L1+L2), BEIDOU (B1I, B2I)

- In situ au Japon, QZS (L1+L2)

- Comparaison par porteuse a I'aide de CGGTTS DUT vs REF a l'aide de CompRecPy?2 :

- on obtient les délais internes

- Application des délais :
- dans un fichier paramCGGTTS.dat pour RZCGGTTS pour application au données de calibration par exemple
- et application des délais dans la configuration du GNSS

- Visualisation des résultats



- Récupération des données RINEX pour REF et DUT

- Conversion RINEX vers un fichier CGGTTS 30s pour chaque porteuse :
- GPS (L1+L2), GALILEO (E1+Eba), GLONASS (L1+L2), BEIDOU (B1l, B2l)

- in situ au Japon, QZS (L1+L2), a priori fait pour le Time Transfer

- Comparaison par porteuse a I'aide de CGGTTS DUT vs REF a l'aide de CompRecPy?2 :

- on obtient les délais internes

- Application des délais :
- dans un fichier paramCGGTTS.dat pour RZCGGTTS pour application au données de calibration par exemple
- et application des délais dans la configuration du GNSS

- Visualisation des résultats
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- Récupération des données RINEX pour REF et DUT

- Conversion RINEX vers un fichier CGGTTS 30s pour chaque porteuse :
- GPS (L1+L2), GALILEO (E1+Eba), GLONASS (L1+L2), BEIDOU (B1l, B2l)

- In situ au Japon, QZS (L1+L2)

- Comparaison par porteuse a I'aide de CGGTTS DUT vs REF a I'aide de CompRecPy2 :

- onh obtient les délais internes

- Application des délais :
- dans un fichier paramCGGTTS.dat pour RZCGGTTS pour application au données de calibration par exemple
- et application des délais dans la configuration du GNSS

- Visualisation des résultats



Internal delay in ns

Internal delay in ns

Internal delay in ns

GPS

32.5 A

30.0 A

27.5 1

25.0 A

22.5 T

20.0 ~

INTDLY(L1)

mean= 23.834ns, sigma= 0.470ns, drift= -45.687 ps/day
data/lpn3_vs op71/results/r2cggtts/op/1 vs Ipn3.Pl.r2cggtts.dat
INTDLY(L2)

mean= 20.366ns, sigma= 0.512ns, drift= 39.048 ps/day
data/lpn3_vs_op71l/results/r2cggtts/op71_vs_Ipn3.P2.r2cggtts.dat

INTDLY(L3P)
mean= 29.172ns, sigma= 1.443ns, drift= -158.056 ps/day
data/lpn3_vs op71/results/r2cggtts/op71 vs Ipn3.L3P.r2cggtts.dat

GALILEO
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Internal delay in ns
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INTDLY(E1)
mean= 24.213ns, sigma= 0.354ns, drift= -21.027 ps/day
data/lpn3_vs_op71l/results/r2cggtts/op71_vs_Ipn3.El.r2cggtts.dat

INTDLY(E5a)
mean= 18.006ns, sigma= 0.230ns, drift= -64.090 ps/day

data/lpn3_vs op71l/results/r2cggtts/op71 vs Ipn3.E5a.r2cggtts.dat WWWWWW
INTDLY(L3E)

mean= 32.044ns, sigma= 0.848ns, drift= 49.667 ps/day
data/lpn3_vs_op71l/results/r2cggtts/op71_vs_Ipn3.L3E.r2cggtts.dat

GLONASS

15 A

10 +

INTDLY(C1)
——— mean= -2.988ns, sigma= 0.951ns, drift= -208.513 ps/day
data/lpn3_vs_op71l/results/r2cggtts/op71_vs Ipn3.Cl.r2cggtts.dat

INTDLY(C2)
mean= -6.750ns, sigma= 0.612ns, drift= 138.691 ps/day
data!lpn3_vs_op71fresultsfr2cggttsfop?l_vs_lpnB.CZ.r2cggtts.dat

| | | ‘ | ” I‘ INTDLY(L3R)
U* “ llb } |‘L h * .”J i ‘ —— mean= 2.809ns, sigma= 2.606ns, drift= -251.865 ps/day
| | i data/lpn3_vs_op71l/results/r2cggtts/op71_vs_lpn3.L3R.r2cggtts.dat
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INTDLY(B1 1

e G A sigma= 0.628ns, drift= -91.111 ps/day 'Ih 1 n I F ,‘ ri1| 1| ! L | 1 "1k 1|, 'ij )
data/lpn3_vs_op71l/results/r2cggtts/op71_vs_Ipn3.Bl.r2cggtts.dat [H 1 | I ' i ! T |“ i P ‘ 'l ‘ F ‘ Hl
INTDLY(B2) H5 4| d |

mean= -4.547ns, sigma= 0.296ns, drift= -198.865 ps/day

data/lpn3_vs _op71/results/r2cggtts/op71 vs Ipn3.B2.r2cggtts.dat
INTDLY(L3B)

mean= -9.199ns, sigma= 1.641ns, drift= -264.400 ps/day
data/lpn3_vs_op71l/results/r2cgatts/op71_vs_Ilpn3.L3B.r2cggtts.dat
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- Récupération des données RINEX pour REF et DUT

- Conversion RINEX vers un fichier CGGTTS 30s pour chaque porteuse :
- GPS (L1+L2), GALILEO (E1+Eba), GLONASS (L1+L2), BEIDOU (B1l, B2l)

- In situ au Japon, QZS (L1+L2)

- Comparaison par porteuse a I'aide de CGGTTS DUT vs REF a l'aide de CompRecPy?2 :

- on obtient les délais internes

- Application des délais :
- dans un fichier paramCGGTTS.dat pour R2ZCGGTTS pour application au données de calibration par exemple

- et application des délais dans la configuration du GNSS

- Visualisation des résultats



Receiver Position Status

| PolaRx5TR-3079779 (LPN3) | | Lat: N48°50'53.9588" 0.000m | | Tracked Sats: 47 | A Fixed @ Status
.1 Overall Quality @ Int. Logging
A Corrections & Ext. Logging

‘-
L

IP Address (Eth): 134.158.155.252 Lon: E2°21'19.4225" 0.000m Time: 2026-02-18 10:26:47

v
. | Uptime: 5d 21:32:46 ‘ ‘ Hgt: 110.016m 0.000m ‘ ‘ Temp: 51.00 °C — V: 12.05 volts | = Wif @ ExtFreq+ExtTime
se pte n trl 0 (e Spectrum clean

Timing | Station Communication Corrections DataOutput  Logging
Timing > CGGTTS

® Antenna Phase Center Coordinates Parameters Delays

=

Xs;: delay in antenna for signal i

Xgi: delay in RF section of receiver for signal i

Xc: delay in RF cable (including amplifier and splitter)

Xp: delay in PPS cable

Xo: delay between PPS IN connector and internal receiver
time reference (Xo =0 on PolaRx5TR when auto-
calibration is enabled)

~—Internal Delays

GPSL1 GPSL2 GLOL1 GLOL2 GALE1 GALE5a BDSB1l BDSB2I
INTDLY (Xs+Xg) | 23.817|ns| 20.370ns| -2.987|ns| -6.750ns| 24.203ns| 18.028)ns| -6.437ns| -4.548ns

~— Cable Delay \
CABDLY (X¢) | 522.872|ns

~— Reference Delay \
REFDLY (Xp+Xp) | 63.813ns

~—PPS IN Parameters

Enable compensation of PPSIN internal delay: ® off O auto

To enable CGGTTS logging, go to the Log_Sessions page.

 Default m




- Récupération des données RINEX pour REF et DUT

- Conversion RINEX vers un fichier CGGTTS 30s pour chaque porteuse :
- GPS (L1+L2), GALILEO (E1+Eba), GLONASS (L1+L2), BEIDOU (B1l, B2l)

- In situ au Japon, QZS (L1+L2)

- Comparaison par porteuse a I'aide de CGGTTS DUT vs REF a l'aide de CompRecPy?2 :

- on obtient les délais internes

- Application des délais :
- dans un fichier paramCGGTTS.dat pour RZCGGTTS pour application au données de calibration par exemple

- et application des délais dans la configuration du GNSS

- Visualisation des résultats



Time Difference in ns

Time Difference in ns
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Time Difference in ns

Verification GPS

GZ REF legacy vs DUT legacy
— data/lpn3_vs_op71/results/verif_gzop71_vs_gzlpn3.dat
mean= -0.265ns, sigma= 0.496ns, drift= -5.002 ps/day
GZ REF r2cggtts vs DUT legacy
— — - data/lpn3_vs_op71l/results/r2cggtts/verif_gzop71_vs_gzlpn3.r2cggtts.dat
mean= -0.101ns, sigma= 0.502ns, drift= -35.499 ps/day
OP71 vs DUT legacy
—— data/lpn3_vs_op71l/results/verif_op71_wvs_Ipn3.dat
mean= -0.265ns, sigma= 0.496ns, drift= -5.002 ps/day

Verification GALILEO

/.

o b o

EZ REF r2cggtts vs DUT legacy
— — =~ data/lpn3_vs_op71l/results/r2cggtts/verif_ezop71_vs_ezlpn3.r2cggtts.dat
mean= -0.026ns, sigma= 0.343ns, drift= -39.300 ps/day
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RZ REF r2cggtts vs DUT legacy
——— data/lpn3_vs_op7l/results/r2cggtts/verif_rzop71_wvs_rzlpn3.r2cggtts.dat
mean= -0.663ns, sigma= 1.993ns, drift= -361.869 ps/day
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Time Difference in ns

Time Difference in ns

-1.0

-15

-35

T
verif_gzlpn1_vs_gzlpn2.dat

mean= -0.068ns, sigma= 0.172ns
verif_ezlpnl_vs_ezlpn2.dat

mean= -0.020ns, sigma= 0.080ns
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___ verif_op71_vs_Ipnl.dat

mean= -2.258ns, sigma= 0.460ns
verif_op71_vs_lpn2.dat
mean= -2.332ns, sigma= 0.458ns |
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MJD 60672
2024-12-28 00:00:00

MJD 60674

2024-12-30 00:00:00

Dates

M|D 60678
2025-01-03 00:00:00

M|D 60680
2025-01-05 00:00:00

LPN1 vs LPN2

Diff_gps = 68ps
Diff_gal = 20ps

OP71 vs LPN1
Diff_gps = 2.258ns

OP71 vs LPN2
Diff _gal = 2.332ns



Internal delay in ns

Internal delay in ns

GPS

36 A

34 A

32 1

30 A1

28 A

26 A

|p|r N

INTDLY(L1)
mean= 29.193ns, sigma= 0.286ns, drift= 6.063 ps/day
data/lpn2_vs_Ipnl/results/r2cggtts/lpnl_vs Ipn2.Pl.r2cggtts.dat
INTDLY(L2)

mean= 26.098ns, sigma= 0.081ns, drift= -6.895 ps/day
data/lpn2_vs_lpnl/results/r2cggtts/lpnl_vs Ipn2.P2.r2cggtts.dat
INTDLY(L3P)

mean= 33.953ns, sigma= 0.745ns, drift= 20.027 ps/day
data/lpn2_vs_Ipnl/results/r2cggtts/Ipnl_vs Ipn2.L3P.r2cggtts.dat

| i I |
i i

| I e

GALILEO

36 A

35 1

34 A

33 A1

32 A

31 ~

30 A1

29 A

INTDLY(EL)
—— mean= 31.518ns, sigma= 0.167ns, drift= 16.737 ps/day
data/lpn2_vs_Ipnl/results/r2cggtts/lpnl_vs Ipn2.El.r2cggtts.dat

INTDLY(E5a)
—— mean= 28.755ns, sigma= 0.079ns, drift= -33.268 ps/day

data/lpn2_vs_Ipnl/results/r2cggtts/lpnl_vs Ipn2.E5a.r2cggtts.dat

INTDLY(L3E)
) | T, L RV iaL o . 8l —— mean= 34.997ns, sigma= 0.381ns, drift= 76.662 ps/day

T ' I r

data/lpn2_vs_Ipnl/results/r2cggtts/lpnl_vs Ipn2.L3E.r2cggtts.dat

Dates

LPN2 GPS

INTDLY(L1)= 29.193ns

INTDLY(L2)= 26.098ns

LPN2 GALILEO

INTDLY(E1)= 31.518ns

INTDLY(E5a)=28.755ns



Time Difference in ns Time Difference in ns

Time Difference in ns

Time Difference in ns
|
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Verification GPS

il lllMM*LMINItLAlMM .h..ll.ll.ﬂl.inl.ulkd

| ! GZ REF legacy vs DUT legacy

—— data/lpn2_vs_lpnl/results/verif_gzlpnl_vs_gzlpn2.dat
mean= -0.080ns, sigma= 0.184ns, drift= -4.270 ps/day
OP71 vs DUT legacy

——— data/lpn2_vs_lpnl/results/verif_op71_vs_lpn2.dat
mean= -2.270ns, sigma= 0.469ns, drift= 6.935 ps/day

Verification GALILEO

EZ REF legacy vs DUT legacy
—— data/lpn2_vs_lpnl/results/verif_ezlpnl_wvs_ezlpn2.dat

mean= -0.016ns, sigma= 0.086ns, drift= -0.385 ps/day

Verification GLONASS

RZ REF legacy vs DUT legacy

— data/lpn2_vs_lpnl/results/verif_rzlpnl_vs_rzlpn2.dat
mean= -1.353ns, sigma= 0.339ns, drift= -6.974 ps/day

Verification BEIDOU

CZ REF legacy vs DUT legacy
— data/lpn2_vs_lpnl/results/verif_czlpnl_vs_czlpn2.dat
mean= -1.950ns, sigma= 0.764ns, drift= 90.150 ps/day
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GNSS Calibration - Qt Interface

RINEX/CGGTTS

Configuration Sources Transfers Calibration Verification Logs / Results

Input source selections: RINEX (calibration) and CGGTTS (verification)

RINEX REF

Mo file selected. Choose REF Clear
RINEX DUT

Mo file selected. Choose DUT Clear
REF CCGGTTS (verification)

Mo file selected. Choose Clear

DUT CGGTTS (verification)

Mo file selected. Choose Clear

OP71/CHECK_REF CGGTTS (optional)

Mao file selected. Choose Clear

Clear RINEX selections Clear verification selections Clear all selections




Ongoing works

1- Calibration of GNSS for time transfer publication

- need to concentrate on it
- add last results

2- Rédaction document explication du délai de 2.3 ns pour reprise de contact avec LTE (Paul-Eric and Michel)

(3- Calibration of GNSS for time transfer testbench with a User Interface)

4- Reprise de contact avec fournisseur UPS a faire

5- Etude du PPP (Common-view) pour le transfert de temps (deux pistes, NRCAN et RTKLIB pour le temps réel)



