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(NEws > Quality Checks

Update since lastvear =~ = | B

341 EPN stations

* 21 new EPN stations
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Update since last year o e

BelDou J=IRNSS, S=SBAS OF BELGIUM

P P ] I Y3 P Y

Countr Antenna Calib =
BOGEOOPOL Borowa Gora POL GLO GAL BDS QZSS SBAS Type %
BAUTOODEU Bautzen DEU new GPS GLO GAL BDS SBAS Indiv. (GRECJS-CHAMBER) $
GDRSOOUKR Gorodok UKR new GPS GLO Type §
HETTOOFIN Hetta FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT) §
TGM200TTA Firenze ITA  new GPS GLO GAL BDS SBAS Type S
IZMIOOTUR izmir TUR new GPS GLO Type IGS =
IZRSOOUKR Izmail UKR new GPS GLO Type ‘%
KRS100TUR Kars TUR new GPS GLO Type I1GS B
KUU200FIN Kuusamo FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT) S
MERSOOTUR Erdemli TUR new GPS GLO GAL BDS QZSS SBAS Type IGS §
MIK300FIN Mikkeli FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT) ©
NYA200NOR Ny Alesund NOR replaces NYAL GPS GLO GAL QZSS SBAS RT Indiv. (GRE-CHAMBER) I1GS =
OLK200FIN Rauma FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT) g
ORIVOOFIN Orivesi FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT) m
PFA300AUT Bregenz AUT replaces PFAN GPS GLO GAL BDS RT Type §"
PYHAOOFIN Pyhajoki FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT) [y
SAVUOOFIN Savukoski  FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT)
TLL100IRL Dublin IRL replaces TLLG GPS GLO GAL BDS Type rj(
TORNOOFIN Tornio FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT) Eu
TUO200FIN Kaarina FIN new GPS GLO GAL BDS SBAS RT Indiv. (GR-ROBOT)

VNRSOOUKR Vinnytsia  UKR new GPS GLO Type EUREF2019



e QualityChecks
EPN Tracking Network oA

@ GPS: all stations i
@ GPS+GLO: 95% ~
/\ GPS+GLO+GAL: 64% (+11%) >
A GPS+GLO+GAL+BDS: 53% ©
QZSS tracked by 8% fn
IRNSS tracked by 2% é*
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(News  »QualityChecks 3
EPN real-time streams

Conclusions

2018-2019

2018

~ 160 EPN stations provide their data in
real-time (50% of EPN)

According to site logs:
69% of RT stations are Galileo-capable

From real-time streams
* 7% GPS-only

* 64% GPS+GLO

* 29% GPS+GLO+GAL+...

2019

~ 174 EPN stations provide their data in
real-time (51% of EPN)

According to site logs:
76% of RT stations are Galileo-capable

From real-time streams
* 3% GPS-only

* 45% GPS+GLO

* 52% GPS+GLO+GAL+...

OBSERVATORY
OF BELGIUM
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(NEws > Quality Checks

EPN: Number of stations and latency of hourly RINEX files per month for 2007 - 2019

I number of EPN stetions W stations > 90% < 5min 2 stations > 90 % < 20 min » 50 % > 24 stdn or no hourly files 08?%?{_‘(\;{85\(

. cur '
month 2007-2019

Courtesy W. Sohne EUREF2019
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(News  DQualityChecks 3
Update of EPN Guidelines g

Present EPN guidelines:

Stations tracking more than two frequencies or tracking satellite systems in addition to GPS
and GLONASS must submit data files in both the RINEX 2 (dual frequency GPS and GLONASS)

and RINEX 3 format (GPS, GLONASS plus other GNSS, SBAS, etc.).

GPS Ll&LZ} SINEX 2 GPSL1&12&L5
GLO L1 & L2 GLOL1&L2&L3
mandatory GAL _ RINEX 3
BDS
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Presently: RINEX 2 + RINEX 3

Stations with Galileo data in RINEX 2 and which should provide RINEX 3, but do not: COBAOOESP, Erj
COMOOOITA, NEWLOOGBR, SALAOOESP, SCOROOGRL, SJIDVOOFRA, SULDOODNK, TORIOOITA, UNTROOITA

EUREF2019




(News  DQualityChecks 3
Update of EPN Guidelines g

New EPN guidelines:

4 ~ N\
GPS L1 & L2 GPSL1&L2 & L5
GloL1 &2 [ RINEX?2 GLOL1& L2 & L3
ma,%\{ory GAL _ RINEX 3
BDS
\ — /

Preferred format

Consequence : Some stations providing RINEX 3 will stop providing RINEX 2

eluojs3 ‘uuliel 6102 ‘¥Z-2¢ Aen ‘wnisodwAs 43403

March 15t, 2019, EUREF mail 9760: Preparation of RINEX 3 data processing capability r -y
Users need to start using RINEX 3! Erj

EUREF2019



e >QualityChecks 2
Update of EPN Guidelines

OBSERVATORY
OF BELGIUM

Future EPN guidelines: ' 20]9

Stations tracking more than two frequencies or tracking satellite systems in
addition to GPS and GLONASS (GPS, GLONASS plus other GNSS, SBAS, etc.) must
submit data files in the RINEX 3 format. Optionally, in addition, data in the
RINEX 2 format can be provided.

Stations tracking only dual frequency GPS and GLONASS can submit data files in
the RINEX 2 or/and RINEX 3 format. Repeated switching between RINEX 2-only
or RINEX 3-only submissions is not allowed.
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RINEX 2 and RINEX 3 to be created from RAW receiver data ’ ‘
AN N 4
RINEX 3 RINEX 2 not allowed

EUREF2019




(News  DQualityChecks 3
RINEX 2.11 format oEsERAToRY

https://kb.igs.org/hc/en-us/articles/115003980188-RINEX-2-11 %
=
e T + 3
| System Freq.Band Fredquency RINEX Z-character Code | <
| Ps.Range Carr.Phase Doppler Sign.Strength | é
e + 3
| GPS L1 1575.42 c1, Pl L1 D1 s1 | S
| L2 1227 .80 2, P2 L2 Dz 52 | <
| L5 117&.45 5 L5 05 55 | QZJ
I | N
| Glonass G1 1602+k*5/16 C1,P1 Ll 0l 51 | N
| =2 1246+k*7/16 C2, P2 L2 02 52 | ﬁ
I | IS
| Galileo E2-L1-E1 1575.42 cl Ll ol 51 | ot
| ESa 117&.45 5 L5 05 55 | ©
| ESh 1207.140 7 L7 o7 57 | -
| ESa+b 11%1.795 ca L3 na 53 | Q
| E& 1278.75 Ce L& D& =13 | g
I | m
| SBA&S Ll 1575.42 c1 Ll 0l gl | (72
| L5 117&.45 5 L5 05 55 | g
e + Q
Not allowed : GLONASS L3, L7, ... BeiDou =——p Several EPN stations provide Fa

@

incorrectly formatted RINEX 2 data!

EUREF2019
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T
. . . C
Extractions of observables in RINEX 2 and RINEX 3 files 2
. . L
ftp://epncb.oma.be/station/frequencies/YYYY/DDD @
S
&)
(@)
(2]
GALILEO
STATION RECEIVER TYPE FIERMWARE VERSIONM C1E C1C C1X LI1B L1C L1X C50Q C5x L5Q LS5X C7I C7Q C7X L7I L70Q L7X C80 CBX LB8Q L8X CeB CeC CBX LEBE L&C L6X
KRAWOEPOL ASHTECH UZ-12 CJ1e - - - - - - - - - - - - - - - - - - - - - - - - - -
RABTOEOMAR ASHTECH UZ-12 cooe - - - - - - - - - - - - - - - - - - - - - - - - - -
THUIBEGRL ASHTECH UZ-12 CKEE - - - - - - - - - - - - - - - - - - - - - - - - - -
PTEEGODEU ASHTECH Z-XII3T 1LG1-1D64 - - - - - - - - - - - - - - - - - - - - - - - - - -
POTSGEDEU JAVAD TRE 3 3.7.5 - - - - - - - - - - - - - - - - - - - - - - - - - -
BORJGODEU JAVAD TRE 3 DELTA 3.7.5 DEC,06,2018 - - Clx - - L1X - C5x - L5X - - C7x - - L7X - cex - LBX - - Cex - - LEX
DIEPGEDEU JAVAD TRE_3 DELTA 3.7.5 DEC,06,2018 - - Clx - - L1X - C5x - L5X - - C7xX - - L7X - cex - L8X - - Cex - - LEX
DRAGOOISR JAVAD TRE_3 DELTA 3.6.14 - - - - - - - - - - - - - - - - - - - - - - - - - -
FINSOOFIN JavaD TRE_3 DELTA 3.7.5pl1 Jan,23,2019 - - Clx - - L1xX - C5x - L5X - - C7% - - L7X - C8x - LEBX - - Cex - - LEBX
HELGOGDEU JAVAD TRE_3 DELTA 3.7.5 DEC,06,2018 - - Clx - - L1xX - C5x - L5X - - CT7x - - L7®E - C8xX - LEBX - - Cex - - LEBX
HETTEOOFIN JAVAD TRE_3 DELTA 2.7.5pl1 Jan,23,2019 - - Cl1x - - L1X - C5x - LSX - - CT7x - - L7X - CB8X - LEBX - - Cex - - LBX
JOE2G0FIN JAVAD TRE 3 DELTA 32.7.5pl1 Jan,23,2819 - - C1X - - L1X - 5% - LS5SxE - - CTE - - L7X - CBX - LBX - - CBX - - LBX
JOENGOFIN JAVAD TRE 3 DELTA 3.7.4 0ct,29,2018 - - - - - - - - - - - - - - - - - - - - - - - - - -
KARLGODEU JAVAD TRE 3 DELTA 3.7.5 DEC,06,2018 - - Clx - - L1X - C5x - L5X - - C7x - - L7X - cex - LBX - - Cex - - LEX
KEV2E0FIN JAVAD TRE_3 DELTA 2.7.5p1 Jan,23,2819 - - Clx - - L1X - C5x - L5X - - C7xX - - L7X - cex - L8X - - Cex - - LEX
KILPEOFIN JAVAD TRE_3 DELTA 2.7.5p1 Jan,23,2819 - - Clx - - L1X - C5xX - L5X - - C7IxX - - L7X - cex - L8X - - Cex - - LEBX
KIVZO0FIN JAVAD TRE_3 DELTA 2.7.5pl1 Jan,23,2019 - - Clx - - L1X - C5xX - L5X - - C7IxX - - L7X - cex - L8X - - Cex - - LEBX
KUUZOOFIN JAVAD TRE_3 DELTA 3.7.5pl1 Jan,23,2019 - - Clx - - L1xX - C5x - L5X - - C7% - - L7X - C8x - LEBX - - Cex - - LEBX
MET300FIN JAVAD TRE_3 DELTA 3.7.5pl1 Jan,23,2019 - - Clx - - L1xX - C5x - L5X - - CT7x - - L7®E - C8xX - LEBX - - Cex - - LEBX
METSEQOFIN JAVAD TRE_3 DELTA 3.7.4 0ct,29,2018 - - - - - - - - - - - - - - - - - - - - - - - - - -
MIK3GOFIN JAVAD TRE 3 DELTA 32.7.5pl1 Jan,23,2819 - - C1X - - L1X - 5% - LS5SxE - - CTE - - L7X - CBX - LBX - - CBX - - LBX
OLK2G8FIN JAVAD TRE 3 DELTA 2.7.5pl1 Jan,23,2819 - - Clx - - L1X - C5x - L5X - - C7x - - L7X - cex - LBX - - Cex - - LEX
ORIVEOFIN JAVAD TRE 3 DELTA 2.7.5p1 Jan,23,2819 - - Clx - - L1X - C5x - L5X - - C7x - - L7X - cex - LBX - - Cex - - LEX
OUL2GOFIN JAVAD TRE_3 DELTA 2.7.5p1 Jan,23,2819 - - Clx - - L1X - C5x - L5X - - C7xX - - L7X - cex - L8X - - Cex - - LEX
PYHAQOFIN JAVAD TRE_3 DELTA 2.7.5pl1 Jan,23,2019 - - Clx - - L1X - C5xX - L5X - - C7IxX - - L7X - cex - L8X - - Cex - - LEBX
ROMZ00FIN JAVAD TRE_3 DELTA 3.7.5pl1 Jan,23,2019 - - Clx - - L1xX - C5x - L5X - - C7% - - L7X - C8x - LEBX - - Cex - - LEBX
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Extractions of observables in RINEX 2 and RINEX 3 files
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Example for RINEX 3 - Galileo

)
’

SODABGOFIN JAVAD TRE 3 DELTA 2.7.5p1 Jan,23,2 = = E
TORNGOFIN JAVAD TRE_3 DELTA 2.7.5p1 Jan,23,2 = - Le&X
TUDZ200FIN JAVAD TRE_3 DELTA 2.7.5p1 Jan,23,2 = - LeBX
VAAZOBFIN JAVAD TRE_3 DELTA 2.7.5pl1 Jan,23,23819 = - C1X - - L1X - C5X - L3X - - CFX - - L7X - CaX - L8X - = = - LeBX
VAASOOFIN JAVAD TRE_3 DELTA 3.7.5pl1 Jan,23,2819 = = = = = = = = = = = = = = = = = = = = = = = = =
VIRZ200FIN JAVAD TRE_3 DELTA 3.7.5pl1 Jan,23,2819 = - CI1X - - L1X - C€5X - L3X - - CFX - - L7X - CaX - L8Xx - = = - LBX
BOGIGOGPOL JAVAD TRE G3T DELTA 3.6.14 Nov,19,2018 = - CI1X - - L1X - C€5X - L3X - = = = = = = = = = = = = = = =
NYAZOONOR JAVAD TRE G3TH DELTA 3.7.6 = - CI1X - - L1X - C€5X - L35X - = = = = = = = = = = = = = = =
OBE40QDEU JAVAD TRE_G3TH DELTA 3.7.6 = - CI1X - - L1X - C€5X - L35X - = = = = = = = = = = = = = = =
RANTOODEU JAVAD TRE_G3TH DELTA 3.7.3 FEB,02,2018 = - C1X - - L1X - C5X - L3X - T - L7x - = = = = = = = = =
WARNGEDEU JAVAD TRE_G3TH DELTA 3.7.5P1 JAN,23,2019 = - C1X - - L1X - C5X - L3X - ol = 7 = = = = = = = = = =
ACORBOESP LEICA GR1B 4.31/6.525 = Elly = - L1 - €5 - L5 - - €1 - - L7 - €BQ - LBQ - = = = = = =
ZCLNOGBESP LEICA GR1O 2.11.1639/6.522 = ElE = - L1€C - €54 - L5Q - - €1 - - Ly - CBQ - L8] - - - - - - -
CANTOOESP LEICA GR1B 4.680/6.522 = ElE = - L1€C - €54 - L5Q - - €1 - - Ly - CBQ - L8] - - - - - - -
CNIVOOUKR LEICA GR1B 4.11/6.523 = ElE = - L1€C - €59 - L5Q - - C71Q - - LyQ - CBQ - L8] - - - - - - -
DNMUBQAUKR LEICA GR1B 4.11/6.523 = ElE = - L1I€C - €5Q - L5Q - - C71Q - - Ly - CBQ - L8] - - - - - - -
IGEOBAMDA LEICA GRI1B 4.31/6.525 = ElE = - L1I€C - €5Q - L5Q - - C71Q - - Ly - CBQ - L8] - - - - - - -
IGM200ITA LEICA GR1B 4.10/6.523 = LELE = - L1I€C - €59 - L3Q - - C71Q - - LyQ - CBQ - L8Q - - - - - - -
LAMPOOITA LEICA GRI1B 4.31/6.525 = LELE = - L1I€C - €59 - L3Q - - C71Q - - LyQ - CBQ - L8Q - - - - - - -
MARPOOUKR LEICA GR1B 4.11/6.523 = HLE = - L1€ - €54 - L3Q - - C1Q - - Lyg - CBQ - L8g - - - - - - -
MATGEOITA LEICA GRI1B 4.20/6.524 = ELE = - L1€ - €54 - La3Q - - C1] - - Lyg - CBQ - L8Q - - - - - - -
MEDIGOITA LEICA GRI1B 4.20/6.524 = ELE = - L1€ - €54 - La3Q - - C1] - - Lyg - CBQ - L8Q - - - - - - -
MELIGBESP LEICA GR1G@ 4.80/6.522 - C1C - - L1 - C5¢ - L5Q - - C7/] - - L#y - C3g - LB8Q - - - - - - -
MIKLGBUKR LEICA GR1@ 4.11/6.522 - C1C - - L€ - €50 - L5Q - - C7H) - - Ly - Cag - L8] - - - - - - -
PASAGQGESP LEICA GR1B 4.20/6.525 = Elly = - L1 - €5 - L5 - - €1 - - L7 - €BQ - LBQ - = = = = = =
POLVOOUKR LETCA GR1E 4.11/6.523 = nln = - L1C - €50 - 150 - - C7) - - |70 - CBOQ - 1830 = - - = = -



ftp://epncb.oma.be/station/frequencies/YYYY/DDD

(NEws > Quality Checks

ftp://epncb.oma.be/station/log

RINEX 3 Index of /ftp/station “SBtLoun
Index of /ftp/station/log_9char
. . . Name Last modified 5
RINEX 3 file naming convention Name Last modified  Size Descript
applied for site logs & Parent Directory S parent Directors _
- xml (Geod esyM |_) (2 coord/ 24-Jan-2019 0849 acor00esp 20180204.1og  04-Feb-2019 13:30 18K
(L) densification 03-Oct-2018 13:40 adar00gbr 20181023.log 21-Nev-2018 07:30 13K
y |Og_9Ch r £ zeneral 31-Tan-2010 02-10 aiac00fra 201810171og  21-Nov-2018 07:30 18K
1ac00esp 20170306.0og  06-Tul-2018 15:54 20K
- new_9char . I 04-Feb-2010 1045 5 ° -
_— — albalQesp 20180830 1os 06-Tul-2018 13:34 153K
Agreed upon with IGS CB () loz 9char 04-Feb-2019 10:45 alci00ukr 20111207 1og  06-Tul-2018 15:54 11K
Cynew 14-Tan-2010 06-57 alme00esp 20180612108  06-Tul-2018 15:54 15K
£3 new Ochar/ 14-Tan-2010 06-57 ammnm::-ior 20000407 log  06-Tul-2018 15:54 11K
- ankr00tur 20181019.0os  21-Nov-2018 07:30 23K
VALCOOESP / VALCOOITA — 04 Feb2010 10-45 - ir }mm}’leg - Iml 20180730 5%
TREBOOSVK / TREBOOCZE aauitiis LSRlooe S e
- _Tap Aq- e : 9 ~Tul-2 5-54
[T} real time 28-Jan-2019 14:10 argi00fre 20170419.1og  06-Jul-2018 15:54 13K
AMUROO,TA /AMUROOESP a skl/ M-Dec-2018 21-56 aris00gbr 20181024 1o 21-Wov-2018 07:30 14K
. > Jan. n.qs  [E) ari600swe 2018102210 21-Nov-2018 07:30 16K
. . . Qe 22-Jan-2007 1“'?3 aubg00den 20181128.log 28-Nov-2018 05:45 20K
Recommend to start using site logs in (Duml 03-Nov-2014 13:54 autl00gre 20180416.1og  06-Tul-2018 15:54 13K

log_9char as standard.

‘Classic’ site logs continue to be available (but

some stations are missing)

autn00fra 20181128 1oz 29-Nov-2018 15:15 18K
axpvl0fra 20181017 Jog 21-Wov-2018 07:30 18K
bacaQ0rou 20180322 1og  06-Tul-2018 13:34 13K
badh00den 20181211 .1log 11-Dec-2018 09:15 18K

EUREF2019
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Time Series of Daily QC Metrics

% observed vs. expected observations

Conclusions

OBSERVATORY
OF BELGIUM

Observed/expected observations (%)
AUBGOODEU - RINEX 3

Observed/Expected Obs. (%)

Number of observed satellites

* Number of missing epochs :
* Number of cycle slips (x1000/nr. Obs) )

Average RMS of code multipath

091/2018

Number of healthy satellites
BBYS00SVK - RINEX 3

182/2018

+ GLO 2+ freq
= Elev. Cut-off

091/2019

274/2018
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© EPN Central Bureau

Since start of EPN (1996 = 2019, 1.2 million files)
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Based on G-nut/Anubis (Vdclavovic P, Dousa J, 2016) and self-developed scripts
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Time Series of Daily QC Metrics T

@rved vs. expected obser@

e Number of observed satellites

* Number of missing epochs
* Number of cycle slips (x1000/nr. Obs)

* Average RMS of code multipath
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News Conclusions
% observed vs. expected observations oA

/ﬁPECTED = THEORETICAN / OBSERVED \
RINEX 2 RINEX 3

- — l
GPS | | GLO
BDS | | GAL

GPS GLO
GPS | | GLO BDS GAL

# 1 FREQ # 2+ FREQ # 1 FReEQ # 2+ FREQ
OBs OBS OBs OBS
BOVE 0° \ ABOVE 15°

ABOVE 15°
/ RINEX2 GPS 1 freq above 0° )
%OBSERVED VS Z: _____ k Er]
EXPECTED — JRINEX 3 BDS 2+ freq above 15°

EUREF2019
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Completeness of Multi-GNSS Observations oA

m
= (@
Observed/expected observations (%) 2
m
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- e
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O 70 e : 2
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L 60 : N
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L 40 ; o
E 30 : ©
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o W | § 3
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001/2018 091/2018 182/2018 27412018 001/2019 091/2019 g_
Date <
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1996-2019 RINEX 2 : single frequency g

GPS
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1996-2019 RINEX 2: GLONASS s
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1996-2019 RINEX 2: GLONASS s
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2014-2019 RINEX 3 : Galileo opsERvaTon
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Quality Checks ANALYSIS OF RESULTS

OBSERVATORY
OF BELGIUM

Galileo Tracking

Drops of Galileo tracking at several stations
at well-determined dates:

155/2018, 215/2018, 335/2018, 043/2019, ...

m
(=
X
m
M
w
<
3
o
o
.
c
3
=
)
<
N
R
N
S
)
o
—
©
o
=
=
m
@
o
=
©

&
" 4

EUREF2019




Quality Checks ANALYSIS OF RESULTS

OBSERVATORY
OF BELGIUM

Galileo Tracking
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Quality Checks ANALYSIS OF RESULTS

OBSERVATORY
OF BELGIUM

Galileo Tracking
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Quality Checks ANALYSIS OF RESULTS

Galileo Tracking
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Quality Checks ANALYSIS OF RESULTS

OBSERVATORY
OF BELGIUM

#f of channels in EPN receivers tracking Galileo
Receiver Type # Channels
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Quality Checks ANALYSIS OF RESULTS

OBSERVATORY
OF BELGIUM

Galileo Tracking

“Random” sudden drops of Galileo tracking
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Simultaneous Galileo and BeiDou tracking oA

Ratio observed/expected observations
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Simultaneous Galileo and BeiDou Tracking T
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2014-2019 RINEX 3 : BeiDou opsERvaTon
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Quality Checks ANALYSIS OF RESULTS

Frequency band B1 (L2x) B2b (L7x) B3 (L6x)
“Classic” BeiDou tracking X X OPTION

OBSERVATORY
OF BELGIUM
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Quality Checks ANALYSIS OF RESULTS

Frequency band B1 (L2x) B2b (L7x) B3 (L6x)

X
18 NEW BDS-3 satellites B2a(L5x) B2b(L7x) B2(L8x)
healthy from 360/2018
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Quality Checks ANALYSIS OF RESULTS

Frequency band B1 (L2x) B2b (L7x) B3 (L6x)

X
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OBSERVATORY
OF BELGIUM
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Quality Checks ANALYSIS OF RESULTS

% obs. vs exp. 2+ freq GPS
RINEX 2 — RINEX 3

Conclusions

Difference GPS RINEX 2 —RINEX 3
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Difference GPS RINEX 2 —RINEX 3 oRsERATonY
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Quality Checks ANALYSIS OF RESULTS

% obs. vs exp. 2+ freq GPS
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Difference RINEX 2 — RINEX 3 : GPS T
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Conclusions ogsERATcR

Impressive increase of Galileo data in EPN

Evaluation of 23 years of EPN data quality checks
* Focus on % observed vs. expected observations Re-ge,
GPS: Improvement of low elevation tracking R/IVEX;Zeration o
* RINEX 2 data with up to 10% less GPS data than RINEX 3 (choice of observables) & Usefy, e Might
GLONASS: General degradation since 2016 (satellite-related)

Galileo/ BeiDou: less satellites tracked at low elevations
* Receivers with lower number of channels

BeiDou drop of dual frequency tracking due new BDS-3 signals
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Monitoring of multi-GNSS RINEX quality checks remain challenging : separation of satellite-specific
degradations from station/receiver/firmware-specific degradations LJ
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Thanks to all EPN station managers for their |iss
support to the EPN
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