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Abstract: With the increasing demand for high-precision applications of multi-constellation global
navigation satellite systems (GNSS), the inter-frequency clock bias (IFCB) issue has been widely

studied in recent years. Based on the geometry-free and ionosphere-free (GFIF) combinations of
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observation data from 18 multi-GNSS experiment (MGEX) stations in the Australian region from
day of year (DOY) 130 to 136 in 2023, the IFCB products of the BeiDou navigation satellite
system (BDS), Galileo navigation satellite system (Galileo), and global positioning system (GPS)
satellites are estimated, respectively. The characteristics of IFCB for BDS-2, BDS-3, Galileo, and
GPS satellites are analyzed and compared. The impact of phase-specific IFCB (PIFCB) errors on
the positioning performance of GPS BLOCK IIF satellite’s extra-wide-lane (EWL) uncalibrated
phase hardware delay (UPD) and uncombined (UC) triple-frequency precise point positioning
(PPP) is evaluated. Experimental results show that the impact of PIFCB errors is minimal on Gal-
ileo satellites and greatest on GPS BLOCK IIF satellites; the impact on BDS-3 satellites is lower
than that on BDS-2 satellites; different signal frequencies have a certain impact on the estimation
results of IFCB products. Furthermore, experimental results indicate that IFCB products can sig-
nificantly improve the stability of GPS BLOCK IIF satellite EWL UPD and the positioning per-
formance of UC triple-frequency PPP. The average standard deviation (STD) of EWL UPD increa-
ses from 0. 064 cycles to 0. 021 cycles, an increase of 67.2%. The UC triple-frequency PPP de-
creases in the east (E), north (N), and up (U) directions from 4. 63 cm, 3.04 cm, and 8. 76 cm
to 3.08 cm, 2. 00 cm, and 5. 85 cm, respectively, with average positioning accuracy improvements
of 31.5%, 34.2% and 33.2%. The proportion of convergence time less than 20 min increases from
66.3% to 71.8%, an increase of 5.5%. The average convergence time decreases from 21.13 min to
17. 24 min, a reduction of 18. 4%.
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