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Multi-layer PNT Enabled by QZSS and LEO PNT: Analysis in the Asia Pacific Region, Galletti et al., Proceedings of ION ITM 2026
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QZSS-7
(PS-QZSS-005)

4 1GSO satellites
2 GEO satellites at 90.5° E/127° E
1 Qluasi—GEO satellite at 175°W

Ground Track:
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QZSS-11

(potential configuration)

8 IGSO satellites
2 GEO satellites
1 Quasi-GEO satellite

Ground Track:
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LEO-PNT-240

(potential configuration)

Walker Delta
55°
240/24/1
975 km

Orbital distribution:
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QZSS Observatlon data
. Dual- -frequency L-band observables (LlC/LS)
* SISRE of 15 em (RMS) .
- * Observation noise up-to 83cm (RMS) for L1C(P)
.+ Observation noise up to 12cm (RMS) for LS(Q)
-« Multipath error not accounted
* 1% order frequency-dependent 1onospheric delay
e JTonospheric delay eliminated via IF combination
* User elevation cut-off angle 1s 10 degrees

EF

LEO PNT observation data:

 Single-frequency C-band observables (5010 5030 MHZ)
¢ SISRE is 20 cm (RMS) | |

* Observation noise up to 25cm (RMS)

e Multipath error not accounted

« It order frequency-dependent ionospheric delay

* lonospheric delay corrected with an accuracy of 20

TECU

» User elevation cut-off angle 1s 10 degrees

User Locations

Location Region Lat. [°] Long. [°] Height [m]

Shintotsukawa JP 43.529 141.845 118.5

Tsukuba JP 36.067 140.131 69.1

Taoyuan W 24.954- 121.165 203.1

Taguig PH 14.535 121.041 86.7

General Santos City PH 6.065 125.132 121.1 o

Lombrum PG -2.043 147.366 116.3 %

Darwin AU -12.844 EREE 125.1 é
g

Cape Ferguson AU -19.269 147.056 88.1 S

Alice Springs AU - -23.670 133.886 603.2

Ceduna AU -31.867 133.810 144.7

Melbourne AU -37.829 144.975 40.6

Hobart AU -42.805 147.439 41

Macquarie Island AU -54.500 158.936 -6.8

Dumont d'Urville AQ -66.665 140.002 3.4

120 150
Latitude [deg]
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Position error (RMS) [m]
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- QZSS+LEO

Position error (RMS) [m]

Horizontal error | Vertical error
T e
QZ55(7)
B LEO(240)
B QZSsS(7)+LEO(240)

PE%ition error (RMS) [m]

Position error (RMS) [m]

Horizont® error | Vertical errar
_—
I QZss(11)
B LEO(240)
| BN QZSS(11)+LEO(240)

I

Position errar {(RMS) [m]

With QZSS-7 + LEO-PNT-240:
Absolute H/V errors < 0.84m/1.14m (RMS)
Max. H/V error difference of (.25m/0.18m

With QZSS-11 + LEO-PNT-240:

~ Absolute H/V errors < 0.80m/1.01'm (RMS)

Max. H/V error differenge 0f 0.24m/0.09m
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