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MOTIVATION

Timely availability of consistent GNSS tracking data is a basic
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MISSING PHASE OBSERVATIONS ON L1, L2 OR BOTH FREQUENCIES

GPS constellation:

GLONASS constellation:

. , , , ASPA: TRIMBLE NETR5 4.19 G01,25: L1  C1 BAKO: LEICA GRX1200GGPRO 8.10/3.019 R21: 11 c1
condition for the generation of best p055|ble anaIyS|s CEDU: TRIMBLE NETRS 4.41 G01,25: L1 Cl BOMJ: TRIMBLE NETR5 3.84 R16: L1l Cl
0 : : P2
products. The steadily increasing number of observation CNMR: TRIMBLE NETR5 4.48 G01,25: L1  Cl1 CAS1: LEICA GRX1200GGPRO 8.20 / 3.019 R21: L1 cC1
: : TR : DRAO: TRIMBLE NETRS 4.48 G24: L1 c1 COCO: TRIMBLE NETRS 4.42 RO1-24: L1  Cl1 P1
types is monitored for each individual station (and each GUUG: TRIMBLE NETR5 4.19 G01,25: L1  Cl1 IQUI: LEICA GRX1200GGPRO 7.80/3.019 RO8,11: L1  C1
relevant GNSS).The statistics show among others things that KARR: TRIMBLE NETRS 4.03 G01,25: L1 cl JOG2: TPS NETG3 3.4P2 R09,13: L1 cl
_ _ KERG: TRIMBLE NETRO 4.42 G20: L1 c1 KARR: TRIMBLE NETRS 4.03 RO1-24: L1  Cl1 P1
the homogeneity of the reported types is no longer ensured. POTS: JAVAD TRE G3TH DELTA 3.4.4B0 G24: L1 c1 URUM: TPS NETG3 3.4p2 RO6: Ll Cl Pl
, . SJDV: TRIMBLE NETRS 1.2-0 G10,21: L1  C1 BJCO: TRIMBLE NETR5 4.42 RO1-24: L2 C1
Problems concerning availability and completeness of IGS P2
: : THTI: TRIMBLE NETRS 4.22 G01,25: L1  Cl1 POUS: TPS GB-1000 3.5 DEC,24,2010 R02,06: C1 Pl
observation files are presented. it o e - s ==
ZIMM: TRIMBLE NETRS NAV 1.20 G24: L2 C1 P2
HRAO: ASHTECH Z-XII3 CDOO G15: c1
MCCJ: EGGDT 3 2.7.0 MAR,31,2008 G23: c1

DATABASE

Near real-time (hourly) and daily observation files for CODE’s
|IGS and EUREF analysis are monitored. This includes RINEX2
files from more than 380 stations. IGS global, regional and
other operational data centers as well as other data sources

INCOMPLETE TRACKING OF OPERATIONAL GNSS SATELLITES

There are stations unable to provide tracking data for specific operational satellites of the GPS and GLONASS constellations.
GLONASS constellation:

GPS constellat|on

. ANTC : TRIMBLE NETRS 1.1-5 G32 BISK : ASHTECH Z18 ZT16 0065 : RO2 RO6 RO9 R10 R11 R12 R13
are considered. COPO : TRIMBLE NETRS 1.2-0 G32 R14 R15 R16 R18 R20 R22 R23
IQQE : TRIMBLE NETRS 1.2-0 : G32 MTKA : ASHTECH Z18 0065 ZT16 : R0O2 RO6 R09 R10 R11 R12 R13 R14
KGNI : TRIMBLE NETRS NP 1.15 / SP 0.00: G32 R15 R16 R18 R22
KSMV : TRIMBLE NETRS NP 1.15 / SP 0.00: G32 VACO : ASHTECH Z18 ZT16 0065 : R0O2 RO6 R09 R10 R11 R12 R13 R14
HOURLY DATA FLOW PARC : TRIMBLE NETR8 4.43 : G32 R15 R16 R18 R22
. . . . RIOP : TRIMBLE NETRS 1.2-5 G32 BADG : JAVAD TRE G3TH DELTA 3.2.7 MAY,16,2011 : RO4
For near-real-time processing, the hourly file latency is a SOLA : TRIMBLE NETRS 1.1-3 G32 ZECK : JAVAD TRE G3TH DELTA 3.2.7 MAY,16,2011 : R04
crucial factor. There is actually no reason why not all, or at yiatal i‘s‘;ﬁgﬁ ‘Z‘ngS 36255 rr1e gg; SC R Sat e S igf e ggg igz i‘l’g 223
least a significant fraction of the IGS hourly observation files ity it 203 632 R18 R19 R20 R21 R22
should become available within few minutes after the end of STHL : TPS NET-G3A 3.4P1 . GO1 KERG : TRIMBLE NETRO 4.42 . RO3 RO4 R19
R20 R24
each hour. POUS : TPS GB-1000 3.5 DEC,24,2010 : R18 R22 r02 r06
120 | | | | | WUHN : TRIMBLE NETRS8 NP 4.16 / SP 3.59 : R12 R16
100 - n
¢ TRACKING OF G24 HOW TO READ THESE TABLES?
= 80 7 B ° ° °
% N PRN 24 is currently not in use. * A big letter for the GNSS-ID (»G» or «R») means:
(@) -1 -
§ ‘0 I Nevertheless some stations provide «data» for G24. the satellite was tracked on both L1 and L2.
3 : 2 1 24
: . + A smallletter for the GNSS-ID (»g» or «r») means
BOGI : JAVAD TRE G3T DELTA 3.1.7 MAY, 31,2010 : 1 1
0 - ﬁo - 2T$ ——— * bl oaan TRE oot TELoaa e the se?telhte was tracked only on either L1 or L2.
' Vean atamay i DRAO : TRIMBLE NETRS 4.48 G24 g24 e Satellite R15 was set unhealthy for a number of days.
y In minutes HARB : TRIMBLE NETR9 4.42 : G24 ] i L o
, , o . _ HARV : JAVAD TRE G3TH DELTA 3.3.5 : «R15» is written in italic fonts for the statistics related to
Fig.1: Timely availability of hourly observation files at the OBE3 : JAVAD TRE_G3TH DELTA 3.4.4BO0 : these days
OUS2 : JAVAD TRE G3TH DELTA 3.4.4BO G24 .
data centerslooking at 24 hours x 7 days. : N :
. g. . Y . 5333’ : §§X$ gﬁ_ggﬁ 3?552 g:g:ngov,ls,zou : G24 o * The colors are related to the percentage of days the
ftp://ftp.unibe.ch/aiub/igsdata/all/<station> nrtdata.txt st eniinginin gt : s I ed durine 30 d | Julv 2012):
f f ' H H TIXG : TPS ODYSSEY E 2.7.0 MAR,31,2008 : G24 Sate Ite was trac € Ur|ng ayS ( une/ u y )
tp://ftp.unibe.ch/aiub/igsdata/nrtdata_{0,2,7}d.txt A 4 STR i OFi s B9 L AG B0 o 1005  >90% >80% | . <20%
ftp://ftp.unibe.ch/aiub/igsdata/nrtdata.sum ZIMM : TRIMBLE NETRS NAV 1.20 g24 Note that the color codes are used in the apposite sense for

the statistics on G24.
AVAILABILITY OF DAILY FILES

300 | | | | | | | | |
o | PLETHORA OF GNSS OBSERVABLES: DIFFERENT GPS/GLONASS RECEIVER TRACKING TECHNOLOGY
5 "o . I It is expected that each receiver type provides the same set of observations if it is used at different sites. In the IGS-
O]
. I network we found many receivers (appearing more than once in the list) indicating different sets of tracked observations):
@
E 100 7 i AOA BENCHMARK ACT ( 10) . G:P1 G:P2 . . : SEPT POLARX3ETR ( 11) G:C1 G:P1 G:P2 . [R:€l = . RIC2|
Z i AOA BENCHMARK ACT ( 88) G:Cl G:P1 G:P2 . . : SEPT POLARX3ETR ( 11) G:Cl G:P1 G:P2 .  R:Cl . R:P2 .
I AOA SNR-12 ACT ( 22) G:Cl G:P1 G:P2 . : : SEPT POLARXA4TR ( 5) G:Cl G:P1 G:P2 . [RICTIIRIC2
0 hogen o . — . . . . AOA SNR-8000 ACT ( 31) G:Cl G:P1 G:P2 . . : : : SEPT POLARX4TR ( 4) G:Cl G:P1 G:P2 .  R:Cl . R:P2 .
100 90 80 70 60 50 40 30 20 10 0 ASHTECH PE500 ( 11) G:C1 . G:P2 . R:C1 . R:P2 . TPS EGGDT ( ) G:Cl G:P1 G:P2 . R:Cl1 R:P1 R:P2 .
Availability in % ASHTECH UZ-12 (513) G:Cl G:P1 G:P2 . . . TPS EUROCARD ( 9) G:Cl G:P1 G:P2 . R:Cl R:P1 R:P2 .
ASHTECH Z-XII3 ( 8) G:CL .  G:P2 . TPS E GGD ( 79) G:Cl G:P1 G:P2 .  R:Cl R:P1 R:P2 .
Fig.2: Looking at a 60 days period’ most of the stations have ASHTECH Z-XII3 (229) G:Cl G:P1l G:P2 . TPS GB-1000 ( 33) G:Cl G:P1 G:P2 . R:Cl R:Pl R:P2 .
. . . . . . ASHTECH Z-XII3T (129) G:C1 G:P1 G:P2 . . : : : TPS LEGACY ( 13) G:C1 G:P1 G:P2 . R:Cl R:P1 R:P2 .
uninterrupted time series of daily RINEX-2 observation files. ASHTECH 718 ( 24) G:C1 G:P1 G:P2 . R:Cl R:P1 R:P2 . TPS NET-G3A ( 17) c:c1 c:7P1 c:72 . [
. . . BLACKJACK ( 4) G:Cl G:P1 G:P2 . TPS NET-G3A ( 88) G:Cl1 G:P1 G:P2 . R:Cl1 R:P1 R:P2 .
ftp://ftp.unibe.ch/aiub/igsdata/rnxdata.sum DICOM GTRS0 ( 11) G:CI G:P1 G:P2 . TPS NETG3 (11) G:c1 G:1 G:22 . (N
, : : : IFEN SX NSR RT 400  ( 11) G'Cl G-Pz : : TPS NETG3 (121) G:C1 G:P1 G:P2 .  R:Cl R:P1 R:P2 .
ftp://ftp.unibe.ch/aiub/igsdata/rnxdata_more.sum JAVAD TRE G3T DELTA ( G: G:P2 . R:Cl R:Pl R:P2 . TPS ODYSSEY E ( 44) G:C1 G:P1 G:P2 .  R:Cl R:P1 R:P2 .
JAVAD TRE_G3TH DELTA ( 1)_ . . . ] TRIMBLE 4000SSE (11) G:C1 . G:P2 .
JAVAD TRE G3TH DELTA (131) G:Cl G:Pl G: R:Cl R:P1 R:P2 . TRIMBLE 4000SST ( 65) G:C1 . G:P2 .
JPS EGGDT (141) G:Cl G:Pl G:P2 . R:Cl R:P1 R:P2 . TRIMBLE 4700 ( 33) G:C1 . G:P2 .
VARIETY OF OBSERVATION TYPES JPS EUROCARD ( 10) G:C1 G:P1 G:P2 . R:Cl R:P1 R:P2 . TRIMBLE 5700 ( 21) G:C1 . G:P2 .
TogetherWIth new Slgnals emltted bythe GNSS Satellltes the JPS E GGD ( 55) G:Cl1 G:P1 G:P2 . R:Cl1 R:P1 R:P2 . TRIMBLE NETRS5 ( 13) G:C1 . G:P2 .
’ JPS LEGACY ( 4) c:c1 c:p1 g:p2 . [ TRIMBLE NETR5 ( 96) G:C1 . G:P2 .
stations’ tracking capabilities have been extended. The JPS LEGACY (192) G:C1 G:P1 G:P2 . R:Cl R:P1 R:P2 . TRIMBLE NETR5 (120) G:C1 . G:P2 . R:Cl R:Pl R:P2 .
. . . . LEICA GRX1200+GNSS (172) G:C1 . G:P2 . R:C1 . R:P2 . TRIMBLE NETRS8 ( 29) G:C1 . G:P2 .
variety of observation types in RINEX-2 files from 30 days are LEICA GRX1200GGPRO ( 1) G:C1 . c:r2 . [ TRIMBLE NETRS ( 32) G:C1 . G:P2 .
: : : : : : : LEICA GRX1200GGPRO  (452) G:Cl1 . G:P2 . R:Cl . R:P2 . TRIMBLE NETRS ( 62) G:C1 . G:P2 . R:Cl R:P1 R:P2 .
given in the following table for all GPS (G) tracking stations LEICA GRX1200PRO ( 44) G:C1 . G:P2 . . . TRIMBLE NETRS ( 18)[G:C1 G:P1 G:P2 .| R:Cl R:P1 R:P2 .
: - : NOV OEM4-G2 (11) G:C1 . G:P2 . . : : : TRIMBLE NETRO ( 18) G:C1 . G:P2 .
and GLONASS (R) tracking stations, respectively. NOV OEMV3 (44) G:C1 . G:P2 . R:Cl . R:P2 . TRIMBLE NETRO ( 53) G:C1 . G:P2 .
. . . . . ROGUE SNR-8000 ( 23) G:C1 . G:pP2 . . : TRIMBLE NETRO (110) G:C1 . G:P2 . R:Cl R:P1 R:P2 .
o yne GiTy gine SifT GiEL SR ROGUE SNR-8100 (11) G:C1 .  G:P2 . TRIMBLE NETRS (244) G:C1 .  G:P2 .
3779 @11 G.12 G.CL G.Pl G.P2 G:C2 SEPT POLARX2 ( 71) G:Cl G:P1 G:P2 . TRIMBLE NETRS ( 9)[G:Cl G:P1 G:P2 .
3.67% G:L1 G:L2 G:C1 . G:P2 G:C2
3.35% G:L1 G:L2 G:C1 . G:P2 . G:L5 G:C5 .
2.41% G:L1 G:L2 G:C1 . G:P2 G:C2 G:L5 G:C5 Legend Of the boxes'
1.84% G:L1 G:L2 G:Cl G:P1 G:P2 . G:L5 G:C5 l I ifi I I ' i
1o84% CiLl G:il2 GO GiRL GiR2 ., SIS G0 yvellow not nice (unexpected set of observation types, classification of receiver tracking becomes ambiguous)
0,505 Geuil Geiid o @512 BE questionable (not optimal observation type selection for GLONASS, may introduce additional biases)
55.60% R:Ll R:L2 R:Cl R:P1 R:P2 critical/crutial  (missing mandatory observation type for dual frequency processing)
L mEnm g e e IBIBERN missing GLONASS
0.92% R:L1 . R:Cl R:P1
0.37% . R:L2 R:C1 . R:P2
0.21% R:Ll R:L2 R:Cl . .  RiC2 The number of RINEX files with the given set of observations is given in brackets.
0.02% R:Ll1 R:L2 R:Cl R:P1 . R:C2
0.02% R:L1 .  R:Cl

The situation for the MGEX and other IGS stations providing

. SUMMARY AND CONCLUSIONS
RINEX-3 files looks for GPS as follows:

A significant improvement of the availability of hourly and daily RINEX observation files at the data centers has been achieved

32.87% G:L1C G:C1cC G:L2X G:C2X G:L2W G:C2W G:L5X G:C5X .
26.78% G:L1C G:C1C G:L1W G:C1W G:L2X G:C2X G:L2W G:C2W G:L5X G:C5X compared to previous years.

14.00% G:L1C G:ClcC G:L2W G:C2W G:L5X G:C5X

6.52% G:L1C G:ClcC G:L2P G:C2P

> ops eirie gioit CiCAW CToD o cap AW GCEN R g We are confronted with anincreasing number of signals, frequencies and satellite systems.

oo o eiie O D Lo C.CoW G.Lox G:C5X Thisimplies new questions for receiver manufacturers, station operators, data centers, and specifically for the analysis centers
2.09% G:L1C G:C1cC G:L2D G:C2D G:L2X G:C2X G:L5X G:C5X .

1.74% G:L1C G:ClcC G:L2P G:C2P G:L5X G:C5X andthe Usercommun|ty.

1.13% G:L1C G:ClcC G:L2W G:C2W

1.04% G:L1C G:C1lcC G:L2X G:C2X G:L2P G:C2P

0.87% G:L1C G:C1lcC G:L2X G:C2X G:L2W G:C2W : : : . . .

D oes GiTIC G 16 GiIiP CiC1D CoTok Gicow GiTam il o c.csx A firmware or hardware upgrade should be considered for any receiver/antenna being unable to provide observation data for
0.09% G:L1C G:C1lcC G:ClP G:L2X G:C2X G:L2W G:C2W G:L5X G:C5X

(at least) all operational GNSS satellites.
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