Internatmnal GNSS Mumturmg and Assessment System—
' status and update

Jiao Wenhai, Geng Changjiang, Zhou Wei,
Wang Kai, Song Shuli, Zhang Huijun

gengchj®csno-tarc.cn



LUNTENTS

[I ‘ Sytem Status

[I 2 Latest Lpdate

[I 3 Summary




System Status




System Status

IGMAS-international GNSS Monitoring and Assessment System
 Inresponse to ICG IGMA initiative
e Evaluate performance of multi-GNSS, providing data support for GNSS
providers and global users
e Build multi-GNSS monitoring infrastructure
- Tracking network
- Data centers
- Analysis centers

Call for participation !




Kick-off Meeting on the International GNSS Monitoring
and Assessment Project (IGMA)

11-13, October, 2016, Beijing, China
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ystem Status

Monitoring and Assessment Parameters
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System Status

Continuously track and evaluate performance of multi-GNSS:
e Signal-in-space ranging error
e Signal-in-space continuity

e Signal-in-space availability

« UTCOE

e Positioning accuracy (Single/Dual frequency Standard Positioning using
pseudorange)
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SISRE (95%) for BDS/GPS/GLONASS/Galileo, 2022 August
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Health information of BDS/GPS/GLONASS/Galileo, 2022 August
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SIS continuity of BDS/GPS/GLONASS/Galileo, 2022 August
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S S
UTCOE of BDS/GPS/GLONASS/Galileo
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Lasted Update




J Lasted Lipdate &

« BDS and Galileo provide “build in” new services:
- BDS PPP (PPP-B2b) , SBAS-BDSBAS-B1C (SF), BDSBAS-B2a(DFMC)

- Galileo HAS (E6-B)
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Lasted Update & ®

* IGMAS tracking BDS PPP-B2b signal and evaluate its performance:

- Define format for logging PPP-B2b navigation message(orbit/clock/tgd
correction for BDS/GPS)

- Evaluate performance of Signal-in-space accuracy of PPP-B2b (after correcting
the B1C/B2a broadcast ephemeris using PPP-B2b navigation message)

- Evaluate performance of PPP using PPP-B2b broadcast navigation message

18
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Format for logging BDS PPP-B2b message in text mode

A2 BDS-3 PPP-B2bER[ENRERIIE $c fm il

| e K + — K - -] T
A1 BDS-3 PPP-B2o ) E HjERNIE ¥15: FAFIMEEE BE3oihr 151 |2 BDS-3 PPP-B20ff pIESIL Tl _ 301 DCBCon RINEX VERSION / TYPE« |¢
3.01 ORBCorr RINEX VERSION / TYPE 301 CLECom RINEX VERSION / TYPE« |¢ DataProcessor CETCS4 20210131 170000 UTC PGM/RUN BY / DATE«
DataProcessor CETC354 20210131 170000 UTC  PGM /RUN BY / DATE DataProgessor CETC34 20210131 170000 UTC PGM /RUN BY / DATE« DCBCory DATA of VERSION 3.01 FORMAT.  COMMENT+
ORBCorr DATA of VERSION 3.01 FORMAT.  COMMENT CLECorr DATA of VERSION 3.01 FORMAT.  COMMENT- 2001 1 31 17 0 0.0000000 BDT TIME OF FIRST OBS«
2021 1 31 17 0 0.0000000 BDT TIME OF FIRST OBS 2021 1 31 17 0 0.0000000 BDT TIME OF FIRST OBS+ END OF HEADER~
END OF HEADER END OF HEADER~ C21 59 20210131170039 0 433500
C21 59 20210131170039 11 1 -0.0048 0.0000 -0.0448 03000 C21 59 20210131170028 1] -0.8320+ €21 50 20210131170030 1 3.2530¢
C23 59 20210131170039 12 4 0.0096 00000 00512 03000 €23 59 20210131170028 1 -0.8208+ C21 59 20210131170039 2 53040
C25 50 20210131170039 12 2 00192 00320 -0.0896 03000 C25 59 20210131170028 3 -1.2288+ C21 59 20210131170039 4 21420+
C27 50 20210131170039 12 4 -0.0080 0.0704 0.0320 03000 €27 50 20210131170028 1 -0.7024« C21 59 20210131170039 5 11220+
C28 50 20210131170030 12 0 -0.0288  -0.0128 0.0000  0.3000 C28 59 20210131170028 3 -0.3206 C21 59 20210131170039 7 -0.8160+
C33 59 20210131170039 12 2 -00112 -0.0768 00768 03000 €33 59 20210131170028 7 -0.3808+ C21 59 20210131170039 H] -0.5950+
C37 50 20210131170039 12 6 -00320 0.0064 00192 03000 €37 59 20210131170028 1 0.1040+ C21 59 20210131170039 12 0.0000+
C38 59 20210131170039 12 2 0.0000 0.0512 00320 03000 C38 59 20210131170028 5 04640+ €23 50 20210131170039 0 75650+
C40 50 20210131170039 12 0 0.0080 00000  0.0320 03000 C40 59 20210131170028 1 -0.0464+ €23 50 20210131170039 1 74800«
C42 39 20210131170039 12 2 -00432 00384 0.0000 03000 C42 39 20210131170028 7 -0.2236+ €23 50 20210131170039 2 7.7010¢
C43 30 20210131170039 12 4 -0.0112 0.0000  -0.0832  0.3000 C43 50 202101311700 28 1 -0.8208« €23 59 20210131170039 4 -2.6350¢
C46 50 20210131170030 12 2 0.0256  -0.0640 0.0704 03000 C46 50 20210131170028 3 -1.0048« €23 50 20210131170039 5 -1.8700-
G0l 50 20210131170030 28 6 0.1744 0.7872 02496 03000 GOl 59 20210131170028 1 09888+ C23 59 20210131170039 7 -1.6830+
GO03 59 20210131170039 103 3 0.1680 0.3136 04864 0.3000 GO03 50 20210131170028 3 -1.3520¢ €23 59 20210131170039 g -1.1900«
Go7 ?9 20210131170039 41 1 0.6976 [},6:!00 -0.3824 03000 GO7 50 20210131170028 2 1.7152¢ €23 59 20210131170039 12 0.0000+
G08 59 20210131170039 48 3 03440 22528 09920 03000 GO8 50 2021013117 0028 0 015044 C25 59 20210131170039 0 0.3400¢
GI1 50 20210131170039 14 1 02752 04480 01336 03000 GI1 59 20210131170028 0 -0.2800. C25 59 20210131170039 1 0.4760¢
GI3 59 20210131170030 99 5 01952 02176 -1.0304 03000 G13 59 20210131170028 4 0.63520 C25 59 20210131170039 2 056100
GI5 59 20210131170039 132 3 0.7472 0.6076 0.8000  0.3000 G5 50 2021 01311700718 2 04272 C25 59 20210131170039 4 -5.9160
GI7 59 20210131170039 112 5 10144 -17152 12002 03000 G17 50 20210131170018 4 07152 C25 50 20210131170039 5 -5.1510+
N o O30 94 3 orele os4  oam2 3000 Glo 3 MO0 2 3006 s S oo 5 4leo
bl . . - .. £ £ 4 202 -4 163
G28 50 20210131170030 66 6  -02800 00320 00256 03000 gﬁé ;g %gﬂgigﬂ;gg%g i 31);;42: c%s 50 303101311?0039 12 0.0000+
G30 59 20210131170039 16 2 0.3168 02176 -0.4992  0.3000 G30 50 2021 0131170028 1 095380 C27 59 20210131170039 0 -1.3000-
C21 50 20210131170087 12 200048 0.0000  -0.0256 03000 21 56 2021013117 0034 0 08320 C27 59 20210131170039 1 -0.5270+
€23 50 20210131170087 12 4 0.0006 00000  -0.0512 03000 €23 3¢ 20210131170034 1 08128 C27 59 20210131170039 2 05100+
€25 50 20210131170087 12 2 -00192  -00320 -0.0896  0.3000 €25 30 20210131170034 3 Ry C27 59 20210131170039 4 -5 7460+
C27 50 20210131170087 12 4 -0.0080 0.0704 00320 03000 37 T 20210131170034 1 070240 C27 59 20210131170039 5 40080+
C28 50 20210131170087 12 0 -00288  -00128 0.0000 03000 S8 3 20010131170034 3 032800 C27 59 20210131170039 7 45000+
C33 50 20210131170087 12 2 00112 -00768 0.0768 03000 €33 50 2010131170034 7 037000 C27 59 20210131170039 8 -4.0970+
C37 59 20210131170087 12 6 -0.0320 0.0128 00192 03000 €37 50 2001013117003 1 010720 C27 59 20210131170039 12 0.0000«
C38 50 20210131170087 12 2 0.0000 0.0512 0.0320 03000 C38 30 0910131170034 5 046240 C28 50 20210131170039 0 -1.0880~
C40 50 20210131170087 12 0 0.0080 00000  -0.0320 03000 C10 30 20010131 170034 1 T0.04480 C28 50 20210131170039 1 -0.8840+
C42 50 20210131170087 12 2 00432 -0.0320 0.0000 03000 G4 20 2001013117003 7 022400 C28 50 20210131170039 2 -0.7140+
C43 50 20210131170087 12 4 00112 00064  -0.0832 03000 C43 30 20210131170034 H 081760 C28 50 20210131170039 4 -5.7630+
C46 59 20210131170087 12 2 00256  -0.0640 00704 03000 Cis 0 2031013117003 3 L 004e C28 50 20210131170039 5 -5.0150+
GOl 50 20210131170087 28 6 0.1856 0.7680 02560 03000 Go1 20 200101311700 34 f bogT. gzg gg zgzig%giggggg ; ;gigg«
o] 3 M- 2 202 -3, o
G03 359 20210131170087 103 3 0.1632 02816 05120 03000 GO03 50 20210131170034 3 -1.35360 M@ =0 aA71 A1 21 170010 " A annn

- -
19



Lasted Update

y BDS-3

SAT | dR (m) | dA (m) | dC (m) | dCLK (ns) | SISRE(m) SAT | dR (m) | dA (m) | dC (m) | dCLK (ns) | SISRE(m) 03 S ORI
C19 | 003 | 018 | 013 0.16 0.06 GOl | 0.09 | 025 | 0.1 0.17 0.10
€20 | 0.03 | 015 | 0.3 0.19 0.05 ggg ggz gég g(llg g}g ggg 0.4
21| 004 [ 019 | 015 0.14 0.06 : : : : :
22 o0 T 018 016 014 0.06 G04 | 011 | 027 | 028 | 0.3 0.12

' : ' ' ' G05 | 003 | 022 | 017 | 028 0.10 703
€23 | 005 | 013 } 021 0.13 0.07 G06 | 007 | 027 | 020 | 0.8 0.09 o
€24 | 005 [ 013 | 020 0.17 0.07 &
o 00 o ool o X G07 | 005 | 016 | 008 | 020 0.08 2

' ' : ' ' G08 | 008 | 0.19 | 008 | 0.8 0.10
€26 | 007 | 018 | 013 | 0.17 0.09 G09 | 004 | 009 | 025 | 0.3 0.07
€27 | 010 | 025 | 018 | 0.6 0.11 G10 | 003 | 026 | 021 | 024 0.09
€28 | 006 | 020 | 021 0.13 0.07 GI1| 007 | 023 | 014 | 0.4 0.09
C29 | 0.07 | 015 | 0.15 0.17 0.08 G2 | 007 | 025 | 018 021 0.10
€30 [ 007 [ 013 | 020 0.16 0.09 G13 | 008 | 024 | 015 | 023 0.11 7
€32] 003 [ 014 | 015 0.15 0.05 Gl4 | 005 | 020 | 018 | 0.8 0.08 BDT (Hour)
€33 ] 003 | 022 | 020 0.10 0.06 GI5S | 006 | 032 | 015 | 021 0.10 -y
C34 | 008 | 014 | 014 0.13 0.10 Gl6 | 004 | 0.6 | 010 | 020 0.08 05
C35 | 009 | 0.16 | 011 011 0.09 G18 | 006 | 014 | 0.10 0.16 0.07 RMS: 0.09m
€36 | 0.03 | 011 | 0.1 0.15 0.06 Gl9 | 005 | 025 | 015 | 023 0.09 04
37 1 003 012 o015 o0 0.05 G20 | 004 [ 020 | 013 | 023 0.08
C38 | 016 | 021 | 031 | 025 0.17 g;; ggz gf; g(‘)g ggi gg
€39 | 019 | 021 | 031 0.25 021 : ' ' ' ' g%

G24 | 007 | 083 | 029 | 021 0.16 =

c40 | 0.08 [ 030 [ 020 0.16 0.09 5 T 005 03 02 0l 009 2
C4l | 004 | 021 | 0.17 0.19 0.06 G26 o:m 0:19 0:08 0:11 {]:(}8 % 02
C42 1002 | 021 | 018 | 0.10 0.06 G27 | 009 | 020 | 0.13 | 0.16 0.10
C43 | 008 | 017 | 017 | 0.15 0.09 G29 | 0.04 | 0.3 | 020 | 0.6 0.07 i
C44 | 0.09 | 014 | 013 0.10 0.09 G30 | 003 | 0.19 | 0.11 0.18 0.06 '
c45 ] 009 [ 014 | 013 0.13 0.10 G31 | 007 | 027 | 017 | 0.4 0.09
c46 | 006 | 022 | 0.09 0.10 0.08 G32 | 003 [ 002 | 005 | 0.5 0.05 0.0
mean| 0.06 | 0.17 | 0.17 0.14 0.08 mean| 006 | 023 | 015 | 019 0.09

BDT (Hour)




Lasted Update

\

PPP Accuracy for BDS PPP-B2b

SITE LOCATION
H/m V/m Conv. Time/min H/m V/m Conv. Time/min
Beijing 0.15 0.20 10.7 0.11 0.16 10.8
Changchun 0.22 0.33 20.1 0.11 0.21 135
Wulumugi 0.16 0.25 115 0.12 0.17 11.2
Kunming 0.17 0.23 12.2 0.15 0.22 10.4
Lasa 0.18 0.28 16.5 0.13 0.18 9.7
Shanghai 0.13 0.25 193 0.11 0.20 10.6
Wuhan 0.20 0.21 13.3 0.13 0.17 10.3
Xi'an 0.21 0.31 13.2 0.17 0.21 9.5

T
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c &
Summary -

« Continuously track and evaluating performance of multi-GNSS

« Contribute to update the capabillity of tracking new signals — BDS
PPP/SBAS, Galileo HAS, QZSS, NavIC...

23



Thank you !

http://www.igmas.org




