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Two Global Navigation Satellite Systems (GNSS) are currently
active
e GPS: Global Positioning System
e GLONASS: [nobanbHaa HasuraynmoHHasa CrnyTHUKOBaS
Cuctema (Russian for global navigation satellite system)
Numerous receiver types from different manufacturers provide
data from both GNSS. Acombined processing of the observations
from the different GNSS promises the best possible benefit from
these multi-GNSS data.
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As we can see from the examples above, all baselines show at
least a drift in the ISB of a magnitude above the noise level of the
phase measurements. It means at least a drift of 2010 40 mm n the
ISB per day is requested to consider the behavior of the receivers
included into these short baseline/small network solutions.
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What does “multi-GNSS data processing” really mean?

Because of the differences between the signals from the different
GNSS the receivers will introduce inter-system biases (ISB) for
the pseudo-range as well as carrier phase measurements.
Assuming a noise of the phase observations of 1 mm the
corresponding stability requirement for the ISB is on the 3 ps level
— which is very challenging. If the receivers cannot meet this high
level of stability for the ISB we have to handle the variation of the

ISB in time in a multi-GNSS data processing in a proper way.
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On the other hand, the pattern and the magnitude of the ISB is not
completely different from the known differences (inconsistencies)
between the L1 and L2 receiver clock readings of the two GPS
frequencies (same can be observed for GLONASS). Below we

give afew examples for comparison.
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from Different GNSS

Two extreme levels of ISB handling are in use today:

Independent receiver clocks per GNSS are introduced.
e No requirements to the ISB in the receiver result.
e One additional parameter per station and epoch is added.

e One constant ISB for the interval of processing (e.g., one day)
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e Thereceiver need to keep the stability of the ISB.
e Only one additional parameter per station.
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Analysis strategy and receiver statistics:
The pre-processing (residual screening) has been performed in
four independent solutions: L1 and L2 in a GPS-only mode and L1
and L2 in a GLONASS-only mode. The ten days in August 2009
have been processed in the following small subnetworks
consisting of two or three stations:

Part 1 of 2
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Location Receiver type

OHI2 66008M005| OHiggins | JPSE GGD 2.6.1 JAN,10,2008
Antarctic

OHI3 66008M006 | poninsula | TPS E_GGD 2.6.1 JAN,10,2008

I

|

UNBJ 40146MO02 | TPS LEGACY 2.6.1 JAN,10,2008
UNBN 40146M002| ¢ oer ™ | NOV OEMV3 3.620

UNBT 40146M002 TPS NET-G3 3.4 Feb,25,2009 b3
WTZJ 14201M012 JPS LEGACY 2.6.0 OCT, 24,2007 O
WTZR 14201M010 V(;’eerr“f:ﬂy LEICA GRX1200GGPRO | 7.53/3.017

WTZZ 14201M014 TPSE GGD 2.7.0 Mar,31,2008
ZIM2  14001M008| Zimmerwald| TRIMBLE NETR5 Nav 4.03 / Boot 3
ZIMJ  14001M006 | Switzerland | JPS LEGACY 2.6.1 Jan,10,2008




Part 2 of 2

RMS of the post-fit residuals

Looking at the differences between the GPS- and GLONASS-
derived receiver clock differences in the ionosphere-free linear
combination we expect a clearimpactin the RMS of the residuals if
the variationintime of the ISB is not considered.

To verify this expectation the tables on the right hand side list the

RMS of the residuals for each of the ten days for the following

solutions considering only the phase observations:

e GPS-only: Number of residuals and their RMS from a GPS-only
solution using the ionosphere-free linear combination

e GLONASS-only: Number of residuals and their RMS from a
GLONASS-only solution using the ionosphere-free linear
combination

e GPS/GLONASS-only: Expected number and RMS of the
residuals for a combined GPS/GLONASS solution
computed from the independent solutions of both GNSS

The RMS of the residuals of three different multi-GNSS solutions

are added in the last three columns. The difference between these

three solution is the handling of the ISB:

e Indep. clock: In this solution independent receiver clock
corrections for each GNSS are estimated. This solution
introduces no requirements for the ISB but for each station
and day 288 additional parameters are solved for (of course,
the reference clock condition has also been introduced
twice, independently foreach GNSS.

e ConstISB: One constant ISB perday is setup. This assumes that
the |1SB is stable during the day on the level of the phase
noise. On the other hand, only one additional parameter
need to be introduced into the system (independent
hardware delays for each GNSS, which is absorbed by the
phase ambiguity parameters).

e Hourly ISB: This strategy is a compromise between the two
extreme GNSS-combination strategies explained above.
The ISB is introduced by piece-wise linear parameters with
an hourly resolution (25 additional parameters and a zero-
mean condition). In this way a certain variation of the ISB in
time is allowed.

Why is the RMS of the residuals smaller than expected from the ISB-plots?

The RMS of the residuals for the single-GNSS solutions allow to
compute an expected RMS of the residuals in a multi-GNSS
solution by:

nobs .. * RMS. . +nObs,, * RMS?,
nOobs ., +nObs, ,

RMS GNSS —

This theoretically expected value is achieved for all examples in
case of independent receiver clocks for each GNSS because
there arises no requirement to the synchronization between the
internal GPS and GLONASS receiver clocks.

With this strategy we are for sure on the safe side — but is it really
necessary to introduce so many additional parameters to process
the data from two GNSS together?

The variations of the ISB in the plots comparing the receiver clock
readings from the GPS and GLONASS phase measurements for
L1, L2, and the ionosphere-free linear combination suggest a
RMS of the residuals in the oder of 2 to 5 mm if only a constant ISB
IS assumed (column ,const. ISB”). On the other hand, looking at
the results for the various stations we can identify only the groups
of STR1/STR2/TID1 and ZIM2/ZIMJ where the RMS increases by
introducing less than one constant ISB per station and day.

Combining the Observations
from Different GNSS
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G. Beutler!, and P. Steigenberger?
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Influence of the ISB modeling on station coordinates in the baseline/small network solutions

Mean station coordinate estimates:

The mean coordinates in the up, north, and east components computed from the ten days
agree between the multi-GNSS solution with independent receiver clocks for each GNSS
(“indep. Clocks”) and hourly estimated ISB (*hourly ISB”) on the tenth of a millimeter — note
that the solution with “indep. clocks” is used as the reference solution for all the coordinate
comparisons. The only exception is the station TID1 with an exceptional big and irregular
variation of the ISB (see RMS of the residuals). Disregarding the two stations with the
increased RMS of the residuals if only a constant ISB has been considered
(STR1/STR2/TID1 and ZIM2/ZIMJ) the coordinate solution agree by half of a millimeter if

the variation of the ISB during the day is not considered.

The GPS-only and the GLONASS-only solutions differ by up to 3 mm. All combined muilti-
GNSS coordinate solutions - as expected - are inbetween the two single system solutions.

Repeatability of the daily station coordinate estimates:

Usually the repeatability is taken as an indicator of the quality of a GNSS-solution. Even if
the interpretation from a repeatability computed from only ten days need be read very
careful we have printed it for the baselines here for all three components. The solution with
the best repeatability over all three coordinate components is indicated.

It is at first noticeable that in all cases a multi-GNSS solution shows better repeatability
values than single GNSS solutions. This underlines the benefit that can be drawn from
adding the observations of an alternative GNSS in a combined processing of the data.

There are only two examples where the independent receiver clock estimation for each
GNSS performs best. In most of the cases the hourly piece-wise linear setup of the ISB
shows the best repeatability for the station coordinate multi-GNSS solutions.

Even if the differences in the repeatability between the three strategies to handle the ISB are
very small, the hourly piece-wise linear parametrization seems to be a promising
compromise between the extreme strategies of independent receiver clocks foreach GNSS
and a constant ISB asitis the usual practice in the multi-GNSS processing today.

—————————————— R e
GPS-only | GLONASS-only | GPS/GLO-only | indep hourly const
num rms | num rms | num rms | clock ISB ISB
—————————————— o
2479 0.2 | 1719 0.1 | 4198 0.2 | 0.2 0.2 0.2
2476 0.2 | 1675 0.1 | 4151 0.2 | 0.2 0.2 0.2
2490 0.2 | 1671 0.2 | 4101 0.2 | 0.2 0.2 0.2
2488 0.2 | 1665 0.1 | 4153 0.2 | 0.2 0.2 0.2
2526 0.2 | 1656 0.1 | 4182 0.2 | 0.2 0.2 0.2
2559 0.2 | 1649 0.2 | 4208 0.2 | 0.2 0.2 0.2
2547 0.2 | 1646 0.1 | 4193 0.2 | 0.2 0.2 0.2
2573 0.2 | loo4 0.1 | 4237 0.2 | 0.2 0.2 0.2
2547 0.2 | 1709 0.1 | 4256 0.2 | 0.2 0.2 0.2
—————————————— e
2171 0.3 | 1436 0.1 | 3607 0.2 | 0.2 0.2 0.2
2254 0.3 | 1381 0.1 | 3635 0.2 | 0.2 0.2 0.2
2293 0.2 | 1375 0.2 | 3668 0.2 | 0.2 0.2 0.2
2041 0.2 | 1501 0.1 | 3542 0.2 | 0.2 0.2 0.2
2251 0.2 | 1493 0.1 | 3744 0.2 | 0.2 0.2 0.3
2150 0.2 | 1512 0.1 | 3662 0.2 | 0.2 0.2 0.2
2197 0.3 | 1520 0.1 | 3717 0.2 | 0.2 0.2 0.2
2280 0.3 | 1527 0.1 | 3807 0.2 | 0.2 0.2 0.3
2226 0.2 | 1560 0.1 | 3786 0.2 | 0.2 0.2 0.2
—————————————— e EE e e e e e e e e e e e e e e e e e e e e e L e e L L et
2594 0.3 | 1541 0.1 | 4135 0.2 | 0.2 0.2 0.2
2583 0.3 | 1516 0.1 | 4099 0.2 | 0.2 0.3 0.3
2589 0.3 | 1511 0.1 | 4100 0.2 | 0.3 0.3 0.3
2549 0.3 | 1470 0.1 | 4019 0.2 | 0.2 0.2 0.2
1549 0.2 | 8477 0.1 | 2396 0.2 | 0.2 0.2 0.2
2582 0.3 | 1459 0.2 | 4041 0.3 | 0.2 0.2 0.2
2618 0.3 | 1402 0.1 | 4020 0.2 | 0.2 0.2 0.3
2663 0.3 | 1478 0.1 | 4141 0.2 | 0.3 0.3 0.3
2642 0.3 | 1538 0.1 | 4180 0.2 | 0.2 0.2 0.2
——————————————————— o
o ———— - o —————— Fom o
| GPS-only | GLONASS-only | GPS/GLO-only | indep hourly const
| num rms | num rms | num rms | clock ISB ISB
- o Fom Fom
| | 2725 0.8 | 1689 0.7 | 4414 0.8 | 0.8 0.8 0.8
| | 2729 0.8 | 1692 0.7 | 4421 0.8 | 0.8 0.8 0.8
| | 2755 0.8 | 1715 0.7 | 44770 0.8 | 0.8 0.8 0.8
| | 2751 0.8 | 1702 0.7 | 4453 0.8 | 0.7 0.8 0.8
| | 2801 0.8 | 1670 0.7 | 4471 0.8 | 0.8 0.8 0.8
| | 2110 0.8 | 1301 0.7 | 3411 0.8 | 0.8 0.8 0.8
| | 2820 0.8 | 1633 0.7 | 4453 0.8 | 0.8 0.8 0.8
| | 2827 0.8 | 1647 0.7 | 4474 0.8 | 0.8 0.8 0.8
| | 2810 0.8 | 1706 0.7 | 4516 0.8 | 0.8 0.8 0.8
| | 2804 0.8 | 1703 0.7 | 4507 0.8 | 0.8 0.8 0.8
+ fom— - fom tomm - tom
| | 2948 0.9 | 1676 0.8 | 4624 0.9 | 0.8 0.9 0.9
| | 2958 0.8 | 1689 0.8 | 4647 0.8 | 0.8 0.8 0.9
| | 2919 0.9 | 1692 0.7 | 4611 0.8 | 0.8 0.8 0.9
| | 2860 0.9 | 1704 0.7 | 4564 0.8 | 0.8 0.8 0.9
| | 2851 0.8 | 1778 0.7 | 4629 0.8 | 0.8 0.8 0.8
| | 2850 0.8 | 1757 0.7 | 4607 0.8 | 0.8 0.8 0.8
| | 2850 0.8 | 1724 0.7 | 4574 0.8 | 0.8 0.8 0.8
| | 2849 0.9 | 1691 0.8 | 4540 0.9 | 0.8 0.8 0.9
| | 2844 0.8 | 1771 0.7 | 4615 0.8 | 0.8 0.8 0.9
| | 2774 0.8 | 1795 0.8 | 4569 0.8 | 0.8 0.8 0.8
+ o —————— - o ——————— F—————— o
| | 2729 0.7 | 1654 0.7 | 4383 0.7 | 0.7 0.7 0.7
| | 2704 0.7 | 1676 0.7 | 4380 0.7 | 0.7 0.7 0.7
WTZZ L3 | 232 | 2672 0.7 | 1673 0.7 | 4345 0.7 | 0.7 0.7 0.7
WTzz L3 | 233 | 2720 0.7 | 1677 0.7 | 4397 0.7 | 0.7 0.7 0.7
T ' - WTzz L3 | 234 | 2793 0.7 | 1641 0.7 | 4434 0.7 | 0.7 0.7 0.7
Ifweassume_adrlftonO mm overonedaylnthe_ISBthe relationof [ o> 20 23 | S00e 07 | 1635 0.0 | 4435 o091 01 o7 o1
2:1 of GPS with respect to the GLONASS satellites suggests that wrzz 3 | 236 | 2823 0.7 | 1615 0.7 | 4438 0.7 | 0.7 0.7 0.7
. . WTzz L3 | 237 | 2822 0.7 | 1613 0.7 | 4435 0.7 | 0.7 0.7 0.7
10 mm discrepancy of the ignored ISB have to be absorbed by the  wrzz 13 | 238 | 2812 0.7 | 1641 0.7 | 4453 0.7 | 0.7 0.7 0.7
GLONASS and 5 mm by the GPS residuals. A corresponding 22 "2 | =22 | 2814~ O.7 1 1675 0.7 1 4487 971 %7 o7 97
increase of the residuals cannot be observed. The hardware delay
. . T — — — — ———— Fo=m== S e e i e e e R e e L L o= S e e e e e S L
of the receiver clock is One'by'one correlated with the mean | | GPS-only | GLONASS-only | GPS/GLO-only | indep hourly const
carrier phase ambiguities in a phase-only zero-difference solution  £52° #9) Sov | mem =~ #me | mam - wme | omEm o Ems | cleek  ReR SR
(and it is canceled out in a double difference solution). For that zm2 =3 | 230 | 2871 0.6 | 1668 0.5 | 4539 0.6 | 0.5 0.6 | 0.6
. . ZIM2 L3 | 231 | 2866 0.6 | 1679 0.5 | 4545 0.6 | 0.5 0.6 0.7
reason the phase ambiguity parameters are able to absorb a 2 w3 | 232 | 2870 0.6 | 1691 0.5 | 4561 0.6 | 0.5 0.6 | 0.7
. . ZIM2 L3 | 233 | 2871 0.5 | 1684 0.5 | 4555 0.5 | 0.5 0.5 0.6
mOderate Var|at|0n Ofthe ISB ZIM2 L3 | 234 | 2983 0.6 | 1673 0.5 | 4656 0.6 | 0.5 0.6 0.7
Assuming the ambiguities to cover an interval of 6 hours (e.g., one  2IM2 L3 | 235 | 2964 0.6 | 1625 0.5 | 4589 0.6 | 0.5 0.6 | 0.6
A 0 . ZIM2 L3 | 236 | 2980 0.6 | 1614 0.5 | 4594 0.6 | 0.5 0.6 0.7
full satellite pass) they refer to 25% of the ignored ISB effect: about zme 13 | 237 | 2968 0.6 | 1578 0.5 | 4546 0.6 | 0.5 0.6 | 0.7
: : ZIM2 L3 | 238 | 2971 0.6 | 1636 0.5 | 4607 0.6 | 0.6 0.6 0.6
1 or 2 mm for GPS and GLONASS respectively. It increases the 55p 15 | 230 | 292¢ 0.5 | 1697 0.5 | 4605 051 o= oel o7
I I inlvy atthetwn ———-—- +————- fomm fomm - Fomm o -
RMS of the residuals only by this smalllamou.nt mainly at t.he two P P Py i
ends of the path. Here also the observations with low elevationcan  zms 13 | 231 | 2505 0.6 | 1589 0.5 | 4094 0.6 | 0.6 0.6| 0.7
. . ZIMJ L3 | 232 | 2481 0.6 | 1557 0.5 | 4038 0.6 | 0.6 0.6 0.7
be found which are usually down-weighted because of the s 3 | 255 | 2257 0.6 | 1487 0.6 | 3142 06| 06 o6l o7
I I ZIMJ L3 | 234 | 2580 0.6 | 1572 0.5 | 4152 0.6 | 0.6 0.6 0.7
uncert_alnty ofthe troposphere model or the expected influence of 25 &2 535 1 soee oe | Taae oot ame ot oe aed o
potent|a|mu|t|path effects. ZIMJ L3 | 236 | 2588 0.6 | 1481 0.5 | 4069 0.6 | 0.6 0.6 0.7
F: . . ZIMJ L3 | 237 | 2603 0.0 | 1481 0.5 | 4084 0.6 | 0.6 0.6 0.8
or that reason we can observe an increase of the RMS in the ziws 3 | 238 | 2580 0.6 | 1512 0.6 | 4092 0.6 0.6 06l 0.7
above tables only in two examples where also the differences 2™ 5= @ =2 | 2302 9.6 1 8% 90 0% %o %o el o
between the GPS(L3) and GLONASS(L3) receiver clock
estimates show an extreme magnitude (ZIM2/ZIMJ and for TID1
exceeding the used scale in the ISB plots).
———————————— R et b i e e et A i e e
Coordinate sol (L1) GPS-only | GLONASS-only | indep. clocks | hourly ISB | const. ISB | Solution “in-
Baseline | num | up north east | up north east | up north east | up north east | up north east | dep. clocks™
———————————— -t} - —————f———————————————————+ {5 used as
OHI2 - OHI3 | 10| 0.6 0.1 -0.7 | -0.8 -0.1 0.7 | 0.0 0.0 0.0] -0.0 -0.0 0.0 ] -0.0 0.0 =-0.0 | reference
STRL - STR2 | 9| -0.4 0.2 0.1 | 0.9 -0.3 -0.2 | 0.0 0.0 0.0 =-0.0 -0.0 0.0 | =-0.1 =-0.0 0.0 | because
STRL - TID1 | 9| 0.2 0.4 -1.6 | -0.4 -0.7 2.2 | 0.0 0.0 0.0 0.0 0.0 -0.0 | 0.2 0.2 -0.7 | the true
UNBJ - UNBN | 9| -0.0 -0.0 0.1 ] 0.0 0.0 -0.0] 0.0 0.0 0.0] 0.0 0.0 =-0.0] =-0.0 0.0 0.0 | coordinate
UNBJ - UNBT | 9| -0.0 -0.0 0.0 0.1 0.0 -0.0| 0.0 0.0 0.0 0.0 0.0 -0.0| 0.1 -0.0 =-0.1 | solution is
WTZzJ - WTZR | 10 | -0.7 0.5 0.6 | 1.2 -0.9 -0.8| 0.0 0.0 0.0 | =-0.0 0.0 -0.0| 0.1 -0.1 =-0.1 | unknown.
WTZzJ - wrzz | 10 | -0.5 0.5 0.2 | 0.9 -0.8 -0.2| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.0 0.0 |
ZIM2 - zIMJ | 10| 0.1 -0.2 -0.3 | =-0.2 0.3 0.4 | 0.0 0.0 0.0 =-0.0 0.0 -0.0 | =-0.1 0.2 =-0.5 |
———————————— s it st s st e et e e
Coordinate sol (L1) GPS-only | GLONASS-only | indep. clocks | hourly ISB | const. ISB |
Baseline | num | up north east | up north east | up north east | up north east | up north east |
———————————— -t
OHI2 - OHI3 | 10 | -0.0 -0.1 =-0.3 | 0.0 0.2 0.3 ] 0.0 0.0 ©0.0] 0.0 0.0 0.0 0.0 0.0 0.0 |
STRL - STR2 | 9| -0.9 0.2 0.5 1.9 -0.4 -0.6 | 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.5 |
STRL - TID1 | 9| 0.2 0.5 -1.3 | -0.2 -1.1 2.4 | 0.0 0.0 ©0.0| =-0.3 0.1 0.0 1.7 =-0.5 =-1.2 |
UNBJ - UNBN | 9| 0.0 -0.0 -0.1] -0.1 0.1 0.0/ 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 -0.0 |
UNBJ - UNBT | 9| 0.1 -0.0 0.5] -0.2 0.0 -0.7 | 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.0 =-0.2 |
WTZJ - WTZR | 10 | -0.1 0.6 0.6 | 0.2 -0.9 -0.8| 0.0 0.0 0.0 | =-0.0 0.0 0.0 | =-0.1 0.1 =-0.1 |
WTZzJ - wrzz | 10 | -0.5 0.2 -0.3 | 1.0 -0.3 0.4 | 0.0 0.0 0.0 0.0 0.0 0.0 =-0.0 -0.0 0.2 |
ZIM2 - zIMJ | 10 | -0.1 -0.1 -0.3 | 0.2 0.1 0.4 | 0.0 0.0 0.0 0.0 0.0 0.0 0.2 =-0.3 0.7 |
———————————— et e et e ettt e B e e et
———————————— it st it s s e e it e e
Repeatability Ll: GPS-only | GLONASS-only | indep. clocks | hourly ISB | const. ISB |
Baseline | num | up north east | up north east | up north east | up north east | up north east |
———————————— s st e
OHI2 - OHI3 | 10 | 0.5 0.5 0.8 0.6 0.5 0.4 0.5 0.5 0.4] 05 0.5 0.4 | 0.5 0.5 0.4 | The solution
STRI - STR2 | 9| 0.7 0.3 0.6 0.7 0.5 0.6] 0.6 0.3 0.5)| 0.6 0.4 0.5 0.6 0.4 0.5 | with the best
STRlL - TIDl1 | 9| 6.2 1.7 5.4 6.5 1.4 4.0 6.1 1.4 4.4 1] 6.1 1.4 4.4 | 5.7 1.2 4.7 | over-all com-
UNBJ - UNBN | 9| 0.2 0.1 0.3] 0.3 0.2 0.4 0.2 0.1 0.3] 0.2 0.1 0.3| 0.2 0.1 0.4 | ponents
UNBJ - UNBT | 9 | 0.3 0.1 0.4 | 0.3 0.1 0.3 | 0.3 0.1 0.3 | 0.3 0.1 0.4 | 0.2 0.1 0.4 | repeatability
WTZJ — WTZR | 10 | 0.3 0.2 0.3 | 0.5 0.2 0.5 | 0.4 0.2 0.3 | 0.4 0.2 0.3 | 0.4 0.2 0.2 | in indicated.
WTZJ - WTZZ | 10 | 0.1 0.1 0.2 | 0.4 0.2 0.4 | 0.2 0.1 0.2 | 0.2 0.1 0.2 | 0.2 0.1 0.2 |
Z2IM2 - ZIMJ | 10 | 0.7 0.2 0.5 | 0.6 0.3 0.8 | 0.6 0.2 0.6 | 0.5 0.2 0.5 | 0.6 0.2 0.6 |
———————————— et B i et e e et A
Repeatability L2: GPS-only | GLONASS-only | indep. clocks | hourly ISB | const. ISB |
Baseline | num | up north east | up north east | up north east | up north east | up north east |
———————————— et s D e e e
OHI2 - OHI3 | 10 | 0.6 0.5 0.7 | 0.7 0.4 0.6] 0.6 0.5 0.5| 0.6 0.4 0.5| 0.6 0.5 0.5 |
STR1 - STR2 | 9 | 1.1 0.3 0.6 | 0.7 0.5 0.7 | 0.9 0.4 0.6 | 0.9 0.3 0.6 | 0.7 0.4 1.0 |
STR1 - TID1 | 9 | 0.1 1.0 5.8 | 6.9 2.1 4.1 | 6.0 1.5 4.8 | 6.2 1.5 4.5 | 8.5 4.0 13.0 |
UNBJ - UNBN | 9 | 0.2 0.2 0.5 | 0.3 0.1 0.3 | 0.2 0.2 0.4 | 0.2 0.2 0.4 | 0.2 0.2 0.4 |
UNBJ - UNBT | 9 | 0.3 0.1 0.5 | 0.2 0.1 0.4 | 0.2 0.0 0.4 | 0.2 0.0 0.4 | 0.3 0.1 0.4 |
WTZJ - WTZR | 10 | 0.2 0.2 0.2 | 0.5 0.2 0.6 | 0.3 0.2 0.2 | 0.3 0.2 0.2 | 0.3 0.2 0.2 |
WTZJ — WTZZ | 10 | 0.2 0.2 0.3 | 0.5 0.2 0.3 | 0.2 0.2 0.2 | 0.2 0.2 0.2 | 0.2 0.2 0.3 |
Z2IM2 - ZIMJ | 10 | 0.9 0.1 0.6 | 0.9 0.3 0.7 | 0.9 0.2 0.5 | 0.9 0.2 0.5 | 0.9 0.3 0.5 |
———————————— b e e et e ettt e et e et

Can a more sophisticated ISB modeling improve the regional/global multi-GNSS solution?

There are some indications that we do not use the full potential of
adding GLONASS to the GPS measurements today introducing
only a constant ISB. Schaer (2006) has for instance demonstrated
that the station repeatability is slightly better if independent
receiver clocks are assumed for each GNSS. Dach et al. (2009)
has shown that a benefit from additional GLONASS
measurements in a rapid static solution can only be detected for
intervals for the estimation of station positions of up to one hour.
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Initially it was intended to get an impression on the impact of the
advanced ISB modeling in a global multi-GNSS network solution.
Unfortunately the main author became ill shortly before the AGU
meeting and the Linux cluster of the University of Bern has
become unavailable due to unexpected maintenance. For that two
reasons this last (and most important) question cannot be
answered here. We will continue working on this topic and promise
ananswer atthe EGU 2010in Vienna...
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