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EMR’s PPP-AR products

O EMR include code/phase OSBs in its OPS final products (Only GPS)

» The consistency with other ACs’ products seems to have improved after the release of
OSB products
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WUM'’s PPP-AR products

O WUM MGEX final products include QZSS phase OSBs
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Currently, CODE and WUM two ACs provide QZSS code/phase OSBs
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BDS satellites with PRN numbers higher than C46

O GFZ MGEX rapid and GRG MGEX final include code/phase OSBs for C47-C50 and C59
« The narrow lane ambiguity fixing rates (C47-C50) are relatively low for GFZ products

0SB (€232 C50 c21 2025:256:00000 2025:257:03600 ns -60.4567 0.9033 Ambiguity fixing rates for C47-C50 (GFZ/GRG)
0SB (€232 C50 céI 2025:256:00000 2025:257:03600 ns -91.5609 1.3680

0SB (€232 C50 L21I 2025:256:00000 2025:257:03600 ns 62.2092 0.9039 .

0SB (232 C50 LéI 2025:256:00000 2025:257:03600 ns 94.2150 0.9039 m Wide lane Narrow lane
0SB (233 C48 c21 2025:256:00000 2025:257:03600 ns 1.0319 0.9051

0SB (233 C48 céI 2025:256:00000 2025:257:03600 ns 1.5628 1.3707

0SB C233 C48 L21 2025:256:00000 2025:257:03600 ns 0.0013 0.9057 BRUX 100/98 66/100

0SB (233 C48 LéI 2025:256:00000 2025:257:03600 ns 0.0019 0.9057

0SB C234 C47 c21 2025:256:00000 2025:257:03600 ns 1.2072 0.9287

038 (234 C47 céI 2025:256:00000 2025:257:03600 ns 1.8283 1.4065 TLSG 100/98 74/100

038 (234 C47 L21I 2025:256:00000 2025:257:03600 ns -0.9433 0.9293

038 (234 C47 LéI 2025:256:00000 2025:257:03600 ns -1.4287 0.9293

0SB (€235 C49 c2I 2025:256:00000 2025:257:03600 ns 3.7774 0.9277 CEDU 91/100 59/100

0SB (235 C49 céeI 2025:256:00000 2025:257:03600 ns 5.7208 1.4050

0SB (235 C49 L2I 2025:256:00000 2025:257:03600 ns -2.0249 0.9283

0SB (235 C49 LéI 2025:256:00000 2025:257:03600 ns -3.0667 0.9283 KIRU 89/89 57/88
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Overview of current IGS PPP-AR products (rapid)

O 5 ACs provide rapid code/phase bias products

O All of them provide GPS and Galileo products, while 4 of them also provide BDS products
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Overview of current IGS PPP-AR products (final)

O 5 ACs provide final code/phase bias products

O 4 of them provide GPS and Galileo products, while 3 of them provide BDS products, and 2 of
them provide QZSS products
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PPP-AR routine product combination

O The routine combination is carried out on a weekly basis

€ One week delay for rapid products Start

l

€ Three weeks delay for final products

GPS week ——
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sleep till the
next GPS week

wkdoy=0 NO
€ Fully automated operation, and failure l | >
) Download AC-specific YES  If wkdoy<7,

products

|

_Whether download

NO  allproducts

YESl
Quality control &
Products combination

will trigger E-mail alert

Sleep 3600 s

- wkdoy=wkdoy+1 "

T

PPP-AR
validation
T YES
"~ Whether L
co‘n‘j‘bme successful,ly' E-mail alert
& Exit
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BDS-3 is included for the final combination
O BDS-2 is excluded after GPS week 2360 due to lack of ACs’ products

O The combination consistency is about 12 ps

RMSE of BDS clock/bias compared to combination till week 2387

Clock/bias consistency (ps)

2348 2358 2368 2378
GPS week
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Routine product combination in PPP-AR PP
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O ESA/GFZ/HUS/WUM/CODE rapid products contribute comparably to the combination

O USN/EMR/JGX rapid show worse consistency with other ACs’ products

ACs contribution to the combination till week 2388
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GPS Week
—— CODr: 16.18% —— GFZr: 17.16% —— JPLr: 14.11% —— USNr: 4.17%
—— EMRr: 5.36% —— GRGr: 13.91%  —— WUMr: 16.27%  —— JGXr: 6.01%
—— ESAr: 17.35% —— HUSr: 16.87%
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Routine product combination in PPP-AR PP

O ESA and CODE final products contribute the most to the combination
O JGX and WUM final still show worse consistency with other ACs’ products

ACs contribution to the combination till week 2386
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GPS Week

—— CODf: 17.43%
—— ESAf: 19.30%
—— EMRf: 12.20%

— GFZf: 11.59%
—— GRGf: 14.33%
—— HUST: 14.45%

—— JGXf: 5.72%
—— JPLf: 11.94%

—— WUMFf: 5.91%
—— JAXF: 10.27%
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Static daily PPP-AR with combined products

O Daily position RMS (mm) for rapid and final solutions

GPS GAL BDS
Products E N U E N U E N U
CMBr 2.1 1.6 4.3 2.3 2.0 6.7 3.1 3.1 7.6
Rapid CODr 2.4 1.7 4.5 2.5 2.0 6.8 N/A  N/A N/A
GFZr 2.7 2.2 6.8 2.2 2.1 8.5 3.5 2.5 7.3
GRGr 2.2 2.0 6.4 2.5 2.5 8.1 4.0 3.3 7.5
HUSr 2.3 1.8 6.0 2.4 2.4 7.5 3.0 3.1 7.5
WUMr 2.0 1.7 5.9 2.3 2.3 7.6 3.1 3.1 7.6
GPS GAL BDS
Products E N U E N U E N U
CMBf 2.1 1.6 4.1 2.1 1.8 6.8 2.8 2.5 7.8
Final CODf 2.2 |.8 4.2 2.4 1.9 6.6 N/A  N/A N/A
GRGf 2.5 1.6 4.6 2.1 2.7 6.8 2.3 2.2 7.7
HUSf 2.2 1.6 4.0 2.1 1.9 6.6 2.4 2.5 8.3
WUMf 2.4 2.0 4.7 2.8 2.5 7.0 4.7 4.6 9.6
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ANTEX indicator in CODE’s products

O Only list “IGS20" is prone to cause inaccurate positioning issues

« Specifying the exact ANTEX file is recommended (e.g. IGS20_2375)

+BIAS/DESCRIPTION
*KEYWORD VALUE (5)
OBSERVATION_ SAMPLING 300
PARAMETER SPACING 86400
DETERMINATION METHOD CLOCK_ANALYSIS
ZEEizTIE

APC_MODEL 16520

LiMeE OXYOIERHNM €]
RECEIVER_CLOCK_REFERENCE_GNSS G
SATELLITE_CLOCK_REFERENCE_OBSERVABLES G ClW C2W
SATELLITE_CLOCK_REFERENCE_OBSERVABLES R
SATELLITE_CLOCK_REFERENCE_OBSERVABLES E CIC CSQ
*SATELLITE_ANTENNA PCC_APPLIED TO MW _LC YES

-BIAS/DESCRIPTION

Position precision (mm) Position precision (mm)

Position precision (mm)

( \ PPP(-AR) results in week 2376
0.0 Gp"s//'\r/
7.5
5.0
2.5 I
0.0
CODf EMRf GRGf HUSf WCCf IGSf
0.0
GLONA$S
2.5
5.0
7.5
0.0
CODf EMRf GRGf HUSf WCCf IGSf
0.0 i
Gﬂﬁa,
7.5
5.0
2.5
0.0
CODf EMRf GRGf HUSf WCCf IGSf
East B North s Up
_/+ Wide-lane —— Narrow-lane

Positioning with 1GS20.atx

100.0

95.0

90.0

85.0

100.0

95.0

90.0

85.0

Ambiguity fixing rate (%)

Ambiguity fixing rate (%)

Position precision (mm) Position precision (mm)

Position precision (mm)

HE-E-EN
1GS

INTERNATIONAL
G NSS SERVICE

\ PPP(-AR) results in week 2377
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Summary
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O Several ACs have made updates to their PPP-AR products since last year (e.g., EMRf, WUMf,

GRGf)

O The PPP-AR product combination has been routinely operated for two years, and BDS-3 has

been included in the final combined products

O Encourage more ACs to produce GPS/Galileo/BDS code/bias products



