Supporting an assisted satellite based positioning
FIELD OF THE I NVENTION . The invention relates to
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of a nobile arrangenent wth assistance data and using
assi stance data. The invention relates equally to
network el ements for a communication network
supporting a satellite based position-ing of a nobile
arrangement with assi stance data and to nobile
arrangenents supporting a satellite based positioning
of the.qoblle arrangenent using assistance data.. The
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network el enents and such mobile arrangenents. The
invention relates equally to correspondi ng software
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BACKGROUND OF THE I NVENTION Currently there are two
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invention relates equally to corresponding software codes

and to corresponding software program products.
BACKGROUND OF THE INVENTION .

Currently there are two operating satellite based
positioning systems, the American system GPS (Global
Positioning System) and the Russian system GLONASS
(Global Orbiting Navigation Satellite System). In ﬁhe
future, there will be moreover a European system called

GALILEO. A general term for these systems is GNSS (Global
Navigation Satellite System). ‘

For GPS, for example, more than 20 satellites - also
referred to as space‘ﬁehicles (sv) - orbit the earth.
Each of the satellites transmits two carrier signals Ll
and L2. One of these carrier signals L1l is employed for

carrying a navigation message and code signals of a
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satellites. The C A code is a pseudo random noi se

(PRN) code, which is spreading the spectrum over a
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1023 bits, the epoch of the code being 1 ms . The

bits of the C/A code are alseg referred to as chips.

The carrier frequency of the LI signal is further

nodul ated with the navigation infornmation at a bit
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atingpast papamereaser i ndi cates when the satellite is at
the given initial orbital position. The time-stanps

are called time-of-ephemeris (TOE) for ephemeris
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orbit model of the true satellite trajectory. The
parameters are maintained and updated at a GPS control
server and further updated at the satellites. Based on
available ephemeris or almanac parameters, an algorithm
can estimate the position of the satellite for any time
while the satellite is in the respective described.
section. The polynomial orbit models have only one degree
of freedom, that is, time. The time base for ephemeris
and almanac parameters is the GPS time, namely the GPS
time-of-week (TOW) . The satellite position calculation is
basically an extrapolation of the satellite positions
along the orbit as a function of time starting from a
known initial position. The initial position is also
defined by parameters in the ephemeris and almanac data.
A time-stamp moreover indicates when the satellite is at
the given initial orbital position. The time-stamps are

called time-of-ephemeris (TOE) for ephemeris parameters



TOW Epheneris paraneters can generally be used only
during 2- 4 hours for determ ning the position of a

w@ aioehs4412, due to the rather short-termfittiPQI/IEM05/001638
the other hand, a better accuracy can be achieved with
this short fit than with a_lgnger fit. The achi evable
accuracy is 2-5 neters. Al nmanac paraneters, in
contrast, can be used for a coarse satellite
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al nanac data are broadcast fromthe GPS satellites in

a format specified in the open GPS interface control

cunent_ (1 CD)_called, |CD GPS-200. .Cur I all, GPS
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document (ICD) called ICD-GPS-200. Currently, all GPS

receivers have to support this format.

A GPS receiver of which the position is to be determined
receives the signals transmitted by the currently
available satellites, and it detects and tracks the
channels used by different satellites based on the
different comprised C/A codes. For the acquisition and
tracking of a satellite signal, a signal received by a
radio frequency (RF) portion of the GPS receiver is first
converted into the baseband. In a baseband portion,
frequency errors, for instance due to the Doppler effect,
are removed by a mixer. Then, the signal is correlated
with replica codes that are available for all satellites.
The correlation can be performed for example usiﬁg a
matched filter. The correlation values can further be
integrated coherently and/or incoherently in order to

increase the sensitivity of the acquisition. A



the C/ A code and the code phase, which are required

for despreading the signal and thus to regain the
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the tinme of transmi ssion of the code transmtted by

each satellite, usually bQ§e% on data in the decoded

navi gati on nessages and on counts of epochs and chips

of the C/ A codes. The tinme of transm ssion and the
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messadges.

The computed distances and the estimated positions of the
satellites then permit a calculation of the current
position of the receiver, since the receiver is located
at an intersection of the ranges from a set of

satellites.

Similarly, it is the general idea of GNSS positioning to
receive satellite signals at a receiver which 1s to be
positioned, to measure the time it took the signals to
propagate from an estimated satellite position to the
receiver, to calculate from this propagation time the
distance between the receiver and the respective
satellite and further the current position of the

receiver, making use in addition of the estimated



Navi gation System Galileo, can be expected to have an

ICD of its own. According to the draft "LI band part
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Galileo Joint Undertaking, the Galileo ICD will be

quite close to the GPS I CD_ put not exactly the sane.

There wi Il be Galileo epheneris and al manac data, and

both will be related to a Galileo systemtinme. A GPS
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which is received by the nobile communication device
and forwarded to the GPS receiver to inprove its
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For this mode, the GPS receiver may be associated to a
mobile communication device. The GPS receiver can be
integrated into the mobile communication device or be an
accessory for the mobile communication device. A mobile
communication network provides assistance data, which is
received by the mobile communication device and forwarded
to the GPS receiver to improve its performance. Such
assistance data can be for example at least ephemeris,
position and time information. The positioning
calculations are performed also in this case in the GPS
receiver. The third mode is a network-based mobile
station assisted GPS positioning. For this mode, the GPS
receiver is associated as well to a mobile communication
device. In this mode, a mobile communication network
provides at least acquisition assistance and time
information via the mobile communication device to the
GPS receiver for supporting the measurements. The

measurement results are then provided via the mobile



GPS receiver for supporting the neasurenents. The

nmeasurenent results are then provided via the
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net wor k, which cal cul ates the position. The second and

the third approach are also peferred to in common as

assisted-GPS (A-GPS) . If thé assistance data

conprises a reference position and epheneris data for
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cel l ul ar protocols support nDblle station based GPS,
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the Global System for Mobile Communications (GSM), IS-801

for Code Division Multiple Access (CDMA), RRC for
Wideband CDMA (WCDMA) and OMA SUPL. The mobile station
assisted mode is currently deployed in CDMA networks in

the U.S.A. for positioning of emergency calls.

There are many common featﬁres in all of the cellular
protocols, for example, the supported GPS modes. That is,
all cellular protocols support mobile station based GPS,
mobile station assisted GPS and standalone GPS. Further,
all protocols have a high dependency on GPS. As indicated
above, the assistance data that i1s provided for A-GPS by
a cellular communication network may comprise satellite
navigation data including GPS ephemeris and almanac data.
All cellular protocols for GPS assistance data define to
this end ephemeris and almanac data information elements

(IE) with only slight differences. The ephemeris and



Al'l cellular protocols for GPS assistance data define

to this end epheneris and al manac data infornmation
web@aas4s2 (1E) with only slight differences. TPEI/1B2005/001638

epheneris andal manac | Es defined in the cellular

protocols are practically identical with those defined

in the ICD-GPS- 200. Thus, they have al so the same

limtations and expected accuracy as the epheneris and
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However, while there are many common features in all of
the GPS related cellular protocols, there are also
differences. This means that terminal software receiving
the assistance data has to either have an adaptation
layer for the cellular protocols or support only some of
the cellular protocols. Moreover, the differences in the
cellular protocols, especially in the message contents,
have effects on the A-GPS performance in terms of time-

to-first fix and sensitivity.

A further problem is that in order to use the ephemeris
or almanac parameters for predicting accurately the
expected satellite code phases and Doppler frequencies in
the GPS receiver for the initial signal acquisition, the
assistance data from the network has to also include an

accurate GPS TOW assistance. In GSM and WCDMA networks,



expected satellite code phases and Doppl er frequencies
in the GPS receiver for the initial signha
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to al so include an accurate GPS TOW assi stance. In GSM
and WCDMA networ ks, an accurage _GPS TOW delivery
requi res deploynment of Location Measuring Units (LMJ)
at every cellular base station, which are able
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Thus, there are various problens with the current
tePHe augmented with Galileo specific information

elements, and the use of Galileo for a positioning
requires extra software in the receivers. Moreover,
Galileo and GPS may have a different quality of service,
that i1s, the Galileo ephemeris data may be more accurate
than the GPS ephemeris data, resulting in a better
accuracy of a Galileo-based positioning. Moreover,
Galileo and GPS ephemeris paraméters may have different
life spans. In this case, simultaneous assistance data
updating is not possible but assistance data updates need
to be scheduled independently for Galileo énd GPS.

Thus, there are various problems with the current GPS

assistance data.

It has been proposed to augment 3GPP GPS assistance data
elements for Galileo signals by modifying the indexing of

the ephemeris data elements so that the indexing could



assi stance data. It has been proposed to augnent 3GPP

GPS assi stance data elenents for Galileo signals by
wore@hflgd4ny t he i ndexi ng of the epheneris data BPCEME200%001638

so that the indexing couldalso include Galileo

satellites. The format of t epheneris data woul d

then be essentially the sang" for GPS and Galil eo

satellites. Wth this solutions, GPS and Galil eo
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by the atnosphere and the ionosphere. The correction

data is transmtted via geostationary satellites and
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increasing the accuracy of a GPS based positioning.
Further, differential GPS (DGPS) corrections had been
introduced for mitigating the effect of selective
availability. They are suited to remove atmosphere
effects and satellite position and clock drifts. WAAS,
EGNOS and DGPS corrections are always bound to a single
set of ephemeredes, though. When long-term satellite
orbital parameters are used instead of normal ephemeris
parameters, WAAS, EGNOS and DGPS corrections cannot be
used, because they are bound to the normal ephemeris

data.
SUMMARY OF THE INVENTION
The invention provides alternatives to the conventional

provision and use of assistance data for a satellite

based positioning of a mobile arrangement.



The invention provides alternatives to the

conventional provision and use of assistance data for
w@2®atdf4hi t e based positioning of a nobile PCT/IB2005/001638

arrangenment.| . According to a first aspect of the

invention, a first method_is proposed for supporting a

satellite based positioning of a nobile arrangenent

wi th assistance data, wherein the nobile arrangenent

is adapted to communi cate wigt h a comunication network

and to acquire signals transmitted by satellites of at

| east one satellite based positioning system The

net hod co nverti | e cat of.
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According to the first aspect of the invention, moreover
a second method is proposed for supporting a satellite
based positioning of a mobile arrangement using
assistance data, wherein the mobile arrangement is
adapted to communicate with a communication network and
to acquire signals transmitted by satellites of at least
one satellite based positioning system. This method
comprises receiving at the mobile arrangement assistance
data from the communication network including parameters
of a common orbit model describing a movement of a
satellite. The method further comprises estimating a
position of a satellite of the at least one satellite
based positioning system based on the received parameters

of the common orbit model.



based positioning system based on the received
parameters of the conmon orbit nodel.According to the

wo poosti3aspect of the invention, noreover a netMO¥/kKB2005/001638
el ement for a conmuni cation network supporting a
satellite based positioni gglgf _a nobil e arrangenent
W th assistance data is proposed, wherein the nobile
arrangerrent i s adapt ed to comuni cate with the
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According to the first aspect of the invention, moreover
a mobile arrangement supporting a satellite based
positioning of the mobile arrangement using assistance
data is proposed. The mobile arrangement comprises a
satellite signal receiver adapted to acquire signals
transmitted by satellites of at least one satellite based
positioning system. The mobile arrangement further
comprises a communication component adapted to receive
from the communication network assistance data with
parameters of a common orbit model describing a movement
of a satellite. The mobile arrangement further comprises
processing means adapted to estimate a position of a
satellite of the at least one satellite based positioning
system based on received parameters of the common orbit

model.



satellite of the at |east one satellite based
posi ti oni ng system based on recei ved paraneters of the
w@ o402 bit nodel . According to the first asperiB2065/001638
the invention, noreover a systemis proposed which
conpri ses the proposed net V\q[rzk el ement of the first
d

aspect of the invention and the proposed nobile

arrangenent of the first aspect of the invention.
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According to the first aspect of the invention, moreover
a first software program product is proposed, in which
the first software code proposed for the first aspect of

the invention 1is stored.

According to the first aspect of the invention, moreover
a.second software code for supporting a satellite based
positioning of a mobile arrangement using assistance data
is proposed, wherein the mobile arrangement is adapted to
communicate with a communication network and to acquire
signals transmitted by satellites of at least one
satellite based positioning system. When being executed
by a processing unit of a mobile arrangement, the
software code realizes the second method of the first

aspect of the invention.



aspect of the invention.-L O According to the first

aspect of the invention, noreover a second software
w@e@gnampr oduct i s proposed, in which the seck@miB2005/001638

software code proposed for the first aspect of the

invention is stored. The first _aspect of the invention

is based on the idea that t 2 format of paranmeters of

an orbit nodel, which are provided as assi stance data

for a, satelljte base ositionin c
AEFORIRG TOrmae biTorbleCRar anb: ahe Chae s s qer g ver
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of a common orbit nodel . The comon orbit nodel nmay,
but does not have to be, defined in common for at
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to be noted that the term "conversion" is meant to
include as well a re-calculation of the parameters for

the common orbit model.

It is an advantage of the first aspect of the invention
that the same orbit model can be used for the assistance
data of various satellite based positioning systems. With
the common orbit model, a similar performance in terms of
accuracy can be achieved for all supported satellite
based positioning systems. Also new satellite based
positioning systems can be added easily. Thus, assisted
positioning like A-GNSS could be harmonized in various
communication standards, for instance in all cellular
standards. In the mobile arrangements, the common orbit
model facilitates moreover a hybridization, for example a
Galileo—-GPS hybridization which allows a mobile
arrangement basing positioning calculations on satellite

signals of GPS satellites and Galileo satellites. It is



Gal i | eo- GPS hybridi zati on which allows a nobile
arrangenent basi ng positioning cal culations on

W@ 200el1B4412 si gnal s of GPS satellites and Gl i | BOI/IB2005/001638
satellites. It isalso possible to use the comon orbit
nodel as a single orbit ngd?h for a particular
satellite based positioning system for instance
i nstead of the GPS epheneris and al nanac nodel , - and
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this is not a preferred embodiment. The same common orbit
model could even be used in addition for providing

assistance data for terrestrial positioning systems.

It is also an advantage of the first aspect of‘the
invention that possible changes in the format of
parameters of dedicated orbit models, like the parameters
defined in the ICD-GPS-200, do not necessitate changes in
the converted parameters. The interface between the
communication network and the mobile arrangements may
thus stay the same. Only the implemented parameter

conversion has to be adapted.

It is also an advantage of the first aspect of the
invention that the format of the converted parameters is
not tied to the format of the original parameters. The

conversion thus enables a provision of enhanced



invention that the format of the converted paraneters

is not tied to the format of the original paraneters .
wab@eadnver si on t hus enabl es a provision of PCT/IB2005/001638

enhancedparaneters and thus an inprovenent of the

performance of an assisted %sLtioning. The conmon

orbit nodel may conprises fgr exanpl e nore paraneters

than a dedicated orbit nodel or paraneters having a
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of the respective paraneters. If the orbit nodel is
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i's typfcally in sp3 format, which contains satellite
bposiviiosh and thel commurdsstdiarates 9N -ECEF (Earth
Centered Earth Fixed) franme, clock time and accuracy
estimtes sanpled at sonme interval, typically 15 mn,
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Forslallal RN (3 3 q%tsa é.l%ébquy sdabledoritermpadsiole
p05|t|on|n8 as such but nust be nodeled e.g. by

to increase the accuracy and life span of the satellite
orbit models by increasing the word length of the orbital
parameters. The International GPS Service, IGS, by JPL
shares high-accuracy orbit models for a 48 hours period
over the Internet. JPL publishes so called ultra-rapid
orbit position data that is valid and accurate at
decimeter level at least +/- 24 h, that is, 24 hours
ahead in time. The data is typically in sp3 format, which
contains satellite position and velocity coordinates in
ECEF (Earth Centered Earth Fixed) frame, clock time and
accuracy estimates sampled at some interval, typically 15
min. The data is provided for the full GPS satellite
constellation. The data is not suitable for terminal
positioning as such but must be modeled e.g. by
polynomial fitting to provide a compact set of parameters
for a terminal for satellite position and velocity
extrapolation as function of time. For the polynomial

fitting, it is possible to use the "polynomial format™



pol ynom al fitting to provide a conpact set of
paraneters for a termnal for satellite position and

WO 2doea344y2 ext rapol ation as function of tinme. FeCT/IB2E05/001638
pol ynom al fitting, it is possible to use the
"pol ynomi al format"defined for _the GPS epheneris data.
Modeling is also needed for 'the satellite clock
drifting. The IGS offers accurate information also for
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Inc. uses the | CD-GPS-200 format to carry |ongterm
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span of the |long-term nodel can be nuch | onger than

the |life span of the broadcasted epheneris. The |atter
CAPPPoaERCANGUEPEr, TS A9 BOARP T HHAF GPS ‘op e 1 oL
+hon PRt ca sEN@ haV ald-ablagparrpiratiers sfard dedicatet-orbite
nodel can be for exanple broadcast epheneris or othe

ogbBitt Fodgdisa bYesrdirerliadigr9 diftferl Qi Har PR etedl
p%rig% agg'}ﬁ%o'bf%%%l@ﬁ{ﬁi\%phﬁr@iiﬁg Urotdefa than

ta prov y an external source, such as
us@s. brh&Rsomfitre Grettietl Lidde | SRIENayal 550V 163 Kepl ket

LIS 130 RYATRERS Si5Rsbd f00 N2 SRNIBILS Aoiy-
term orbit models for the full GPS constellation. The
life span of the long-term model can be much longer than
the life span of the broadcasted ephemeris. The latter
approach, however, 1is still bound to the GPS ephemeris

format.

The available parameters of a dedicated orbit model can
be for example broadcast ephemeris or other orbital data,
ephemeris or other orbital data provided by GNSS control
segments, and/or ephemeris or other orbital data provided

by an external source, such as IGS.

The common orbit model can be based on Keplerian orbits
and parameters used for the GPS ephemeris and almanac
models. But it is also possible to use various other
representation to model the satellite position
information. Examples are Spline polynomials, Hermitean

polynomials, piece-wise continuous polynomials, etc. By



nodels. But it is also possible to use various other
representation to nodel the satellite position

wo pdoensmti on. Exanpl es are Spline pol ynom al s, PCT/IB2005/001638
Her m.t ean pol ynom al s, piece-w se conti nuous
pol ynom al s, etc. Byway of anpl e, a fourth-order
pol ynom al nodel coul d be ff?ted into the true
satellite orbital trajectory given in an ECEF frane.
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Wth the proposed comon orbit nodel, there is nore
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pehnding on the capabilities of
compared to simply u81ng the "polynomial format" defined

for the GPS ephemeris data. The polynomial order, the
number of parameters and the word lengths can be selected
according to the desired accuracy and expected life span
of the fit.

The common orbit model parameters which are eventually
provided as a part of assistance data may comprise
parameters for the entire satellite constellation of a
particular satellite based positioning system, the entire
satellite constellation of a plurality of satellite based
positioning systems, or a part of one or more satellite
constellations, depending on the capabilities of the

mobile arrangement.

The supported satellite based positioning systems can be
selected arbitrarily. They may comprise for example GPS,
GLONASS and Galileo, but equally EGNOS and WAAS, etc.



nmobi | e arrangement. The supported satellite based
positioning systens can be selected arbitrarily. They

woregeadnap? i se for exanpl e GPS, GLONASS and Gal PCEB2067/101638
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converted paraneters, the_p;ngded assi stance data nmay
conprise in particular a reference tine, for instance
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achieved with a simple matrlx multlpllcatlon IGS data

may be comprised in the ECEF frame.

Further, the provided assistance data may comprise divers
other information. Examples are DGPS éorrections, Real
Time Kinematics (RTK) corrections and carrier phase
measurements for satellite signals. For a high accuracy -
RTK positioning, reference is made to the document WO
2004/000732 Al. Carrier phase measurements and RTK
reference data, for instance, are suited to support a
high-accuracy positioning. It is to be understood that
RTK corrections known for GPS may be adapted és required
for the support of a Galileo based positioning, etc.
Further examples of additional assistance data are EGNOS
and WAAS corrections. The data broadcast from
geostationary EGNOS and WAAS satellites is difficult to
receive in high-latitude areas. The data may therefore be

provided as network assistance data instead, in



Furt her exanpl es of additional assistance data are
EGNOS and WAAS corrections . The data broadcast from
w@ewmstiatsinnary EGNOS and WAAS satellites is di PET/DR2005/001638
to receive in high-latitude areas . The data may
t herefore be provided as ge&gogk assi stance data
instead, inparticular if théeé“comon orbit nodel is a
short-termorbit nodel, as the current EGNOS/ WAAS
corrections.as, su . SUj he:tor | f
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tellite from
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passhstanee dakaiale fdatachi kxanplat dfeasidiarienal
satellite based Eosiéionin system enabling a data .
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milPB=0bi-ol/s dadnehhedet eaisepodve isheidsensidtaliltitd n a
satell'ite signal receiver. For exanple, if GPS data .,
fadhvsrr 18 QARREWRC PEGLEISodspISe %S i position
chitagratent ha RS131 guahsconlek byl 2@ Masidaeariags (1
GPS bit) . In the case that the data bits are known,,
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ranetiver .n&owoekaspdrent. folGRShelademamiteatt df netkiprrr, it

i%u%%%%&ble to coherently integrate the GPS signals only

for 20 ms periods (1 GPS bit). In the case that the data
bits are known, coherent signal integration can be
continued over several GPS bits giving approximately 1.5
dB gain in sensitivity every time the integration time is
doubled. For example 40 ms (2 bits) could result in a

gain of 1.5 dB, and 80 ms (4 bits) in a gain of 3 dB.

In one embodiment of the invention, the same or another
network element of the communication network further
replaces a reference value in the converted parameters
that is based on a satellite based positioning system
time by a reference value that is based on a
communication system time. That'is, the common orbit
model is referenced to a communication system time base

only, and the satellite position information can thus be



repl aces a reference value in the converted paraneters
that is based on a satellite based positioning system

wao 2eve/1bm1a ref erence value that is based on a PCT/IB2005/001638
comuni cation systemtine. That is, the common orbit
nodel is referenced to a COEHUHIC&tIOﬂ systemtine
base only, and the satellité& position information can
thus becal cul ated as a function of the comunication

c?¥ n#%éngghgikﬁggtggn E%rtﬁéagghﬁ, @%%tQQn. gsH@ﬁ time

nrcation system-t ase can used
ihétehe b€| afboneckeatpéen Gﬁs @mssaéyéﬁ@nﬁan@
conmmuni cation systemtines is accurately known to
enabl e accurate signal phase and Doppl er prediction
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In another embodiment of the invention, the common orbit
model is referenced to two time bases,lfor example UTC
time and/or a communication system time. The UTC time
provides a universal time reference for all GNSS systems
and makes it possible to evaluate the number of possible
frame/superframe rollovers specific, for example, for
cellular systems. The UTC time reference is also suited
to remove the problem of possible GNSS system time
differences. GPS, Galileo and Glonass have different
system times. Thus, biases between the system times have
to be known, if the systems are used in hybrid
positioning as such, for instance using one GPS signal to
predict the phase of Galileo signals. This problem is
removed by basing the model into a common time base, that
is, UTC time. The differences between the GNSS system

times can be compensated in the clock model. A common



systemtinmes. Thus, biases between the systemtines

have to be known, if the systens are used in hybrid
w@o®sti3@mnt ng as such, for instance using one GRI/EB290%A101638

to predict the phase of Galileo signals. This problem

I's renoved by basing the r_mgﬁl _into a common tine

base, that is, UTC tinme. Thé differences between the

GNSS systemtines can be conpensated in the clock
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and to acquire signals transmtted by satellites of at
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one satellite based positioning system using the

_converted parameters.
II.

According to a second aspect of the invention, a first
method is proposed for supporting a satellite based
positioning of a mobile arrangement with assistance data,
wherein the mobile arrangement is adapted to communicate
with a communication network and to acquire signals
transmitted by satellites of at least one satellite based
positioning system. The method comprises replacing in the
communication network a reference value that is based on
a satellite based positioning system time in available
parameters of an orbit model describing a movement of a
satellite by a reference value that is based on a
communication system time. The method further comprises

providing the parameters including the replaced reference



conmuni cation network a reference value that is based

on a satellite based positioning systemtine in
warasliadahe parameters of an orbit nodel descriBRCTB2805/001638

novenment of a satellite by a reference value that is

based on a conmuni cation systemtime. The nethod

further conprises providing the paraneters including

the repl aced referenceval ue as a part of assistance
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e second aspect of the invention, noreover a second

baeetodosstpropoged for supporting a satellite based
positioning of a nobile arrangenent using assistance
data, wherein the nobile arrangenent is adapted to
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and to acquire signals transmtted

position of a satellite of the at least one satellite
based positioning system using the parameters in the
assistance data based on the determined communication

system time.-

According to the second aspect of the invention, moreover
a network element for a communication: network supporting
a satellite based positioning of a mobile arrangement
with assistance data is proposed, wherein the mobile
arrangement is adapted to communicate with the
communication network and to acquire signals transmitted
by satellites of at least one satellite based positioning
system. The network element comprising processing means.
The processing means are adapted to replace a reference
value that is based on a satellite based positioning
system time in available parameters of an orbit model.
describing a movement of a satellite by a reference value

that is based on a communication system time. The



by satellites of at |east one satellite based

positioning system The network el enment conpri sing
wEe@eas”ing neans. The processi ng neans are adepr/BgRoes001638

repl ace a reference value that is based on a satellite

based positioning systemting;in available parameters

of an orbit nodel describing a novenent of a satellite

by a reference value that is based on a contmuni cati on
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aspect of the invention and the proposed nobi
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adapted to estimate a position of a satellite of the at
least one satellite based positioning system using
parameters in received assistance data based on a

determined communication system time.

According to the second aspect of the invention, moreover
a system is proposed which comprises the proposed network
element of the second aspect of the invention and the
proposed mobile arrangement of the second aspect of the

invention.

According to the second aspect of the invention, moreover
a first software code for supporting a satellite based
positioning of a mobile arrangement with assistance data
is proposed, wherein the mobile arrangement is adapted to
communicate with a communication network and to acquire

signals transmitted by satellites of at least one



i nvention. According to the second aspect of the
i nvention, noreover a first software code for

WG ppos4ing a satellite based positioning of aPeDIBAES/001638
arrangenent with assistance data is proposed, wherein
the nobile arrangement is adgpted to communicate with
a conmuni cation network and to acquire signals
transmtted by satellites of at |east onesatellite
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According to e second aspect of the 1nvention,
Tigrdoveathod igbtthwfiererd prerg e pf oduet inveptbposed,

in which the first software code proposed for the

second aspect of the invention is stored. According to
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satellite based positioning system. When being executed
by a processing unit of a mobile arrangement, the
software code realizes the second method of the second

aspect of the invention.

According to the second aspect of the invention, moreover
a second software program product is proposed, in which
the second software code proposed for the second aspect

of the invention is stored.

The second aspect of the invention is based on the idea
that satellite positions could be estimated based on
parameters of an orbit model using a communication system
time instead of a satellite based positioning system
time. To enable such an estimation, it is proposed that a
reference value in available parameters which is based on
a satellite based positioning system time is replaced by

a communication system time based reference value. For



paraneters of an orbit nodel using a conmmunication

systemtine instead of a satellite based positioning
WGEy®bas4ti me. To enabl e such an estinmation, itP¢BHIB2005/001638

proposed that a reference value in avail able

parameters which is based pn% satellite based

positioning systemtine is r %Iaced by a communi cati on

systemtinme based reference val ue. Forexanple in the
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second aspect of the invention can be enployed for any
assisted satellite based positioning system for
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The second aspect of the invention can be employed for
any assisted satellite based positioning system, for

example for A-GPS or assisted Galileo.

If the communication network is a GSM network, for
example, the communication system time may be defined by
a respective combination of a frame number, a time slot
and a bit number. If the communication network is a WCDMA
network, for example, the communication system time may
be defined by a respective system frame number, slot and
chip. All current cellular terminals, for example,
already decode the frame numbers. Thus, suitable time
information is already available for satellite position
calculations, that is, for extrapolation of the eatellite

positions using a cellular communication system time.



al ready decode the frame nunbers. Thus, suitable tine
information is already available for satellite
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the satellite positions using a cellular comuni cation
systemtinme.ln the case of % an extension of the
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temuni cation systemtinme. Wth the satellite position
~information, an accurate prediction of code phases and
Doppl.er frequencies of received satellite signals is
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information, an accurate prediction of code phases and
Doppler frequencies of received satellite signals is
enabled as known in the art, even though a satellite
based positioning system time was not provided to the

mobile arrangement.

A mobile arrangement having received assistance data from
the communication network may provide by default a
predetermined set of feedback items to the communication
network. In existing approaches, the set of feedback
items depends in contrast on the positioning mode, that
is, on whether the positioning is mobile station based or
mobile station assisted. The feedback data may include
position information, like a determined position of the
mobile arrangement, a determined velocity of the mobile
arrangement, a determined time of at least one satellite
based positioning system and determined measurement

and/or position uncertainties. The feedback data may



position information, |ike a determ ned position of

the nobile arrangenent, a determ ned velocity of the
worRiel184482 r angenent, a determned tinme of at |PREEIB200001638

satellite based positioning system-and determ ned

measur enent and/or positiaon certainties. The

f eedback data mayfurther include neasurenents on

received satellite signals and/or a relation between a
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cri’goérimﬁ%ﬁé)@ %é]tdvﬁﬂqntoﬁer’&a‘sed positioning systemtine.

Al ter natlvel y, the nobile arrangenment nmay receive an
niti tinme relation as assistance data. The tine

| 3O &ﬁrecélﬁrﬁél%&}%%mé/d Floo beariB igedvee vrinipin a

rtellmldmf bereres ianframmtdon s om the ety ksaiﬁ%’llli‘[e
eval uati n% OTD neasurenents carried out in the nobi
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Papeah gerent CBAd Je SRS [ANdy sa AIT@UFEldafilan t$yptem time.
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too |arge, or by evaluating GNSS tine assistance fr
aﬁﬁQCﬁéﬁﬁoﬁg this end the current communication system

time, for example in terms of frame, subframe, slot, bit
and chip, with the determined satellite based positioning
system time. Alternatively, the mobile arrangement may
receive an initial time relation as assistance data. The
time relation can be maintained for example by evaluating
time difference information from the network, by
evaluating OTD measurements carried out in the mobile
arrangement and establishing a UTC-cellular time relation
again if the uncertainty of the relation gets too large,
or by evaluating GNSS time assistance from the network.
For instance, in CDMA networks, GPS and UTC times are
available by default. If a mobile arrangement has a valid
time relation, this relation can be used to improve the
performance in terms of time-to-first-fix and
sensitivity. Performance improvements can be achieved
with a time relation having an accuracy of hundreds of

microseconds. The maintained time-relation may also be



For instance, in CDVA networks, GPS and UTC tinmes are
avai |l abl e by default. If a nobile arrangenent has a

wo al06d344ire rel ation, this relation can be useRCT/DB2005/001638
i nprove the performance in ternms of tinme-to-first-fix
and sensitivity. Performnceg nprovenents can be
achieved with a tinme relation having an accuracy of
hundreds of m croseconds. The nmintained tine-relation
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agurenents, provided as a feedback by nobile
TQ%%%&@H@&F?%%P&%W % Jatvagede 6t tthee Peistiftdraancista,

thet ween rbeabase &habi ang thRi TN RISLLLAR %%%%dded
go deliver tipe-accurate aSS|stance_data to nobile
aar?aﬁ@%ﬂ@ﬁ?é ggrmpﬁﬁ}SV?ﬁﬁaPH§m§éﬁ§lﬁPVﬁﬁ@&MQI&Ngatabase
ofletimer dhgrarsatek| beewbanednBopLtLoni-ng Fyst emp g Rata
er se. If a nobile arrangement fails to calculate
b%%%i £FBnPE ol BEfoRC ERbi¥GFetiNerasrynakemeasisenents data
ténmébﬁlée@ﬁb@ﬁ&eméﬁt§n¥or0§ﬂp§5§gnpetﬁgpE8¥gggﬁ%itﬁ
estimate the. position of the nobifFe arranger t i
W%WEP%Bnﬁ%%%E%%%%% ﬁeﬁﬁbﬁklltelbaﬁgdopdsmglbnéa?thy@&em
' t hesi Av, i 0N, L S-DEopose r
o e o et P R 2ROt PRI RE B e tbiese -
P ke et Lo g tal@%i%@*aeul:éluataigMErmeﬂsthemﬁabsl en
et | te o) icate W a i
tjgagnunicatibhﬁaet ?kg%% f%ggggu?T%f%YaﬁaFg estimate
the famitiey oF Bw eidbiks afrangéeast dnetsatel lite

cd@agt posidd aning, system and wherein the | cast

communi cat1 on network is adapted to support at
two different positioning nodes. The nethod conprises

transmtting at | east onezﬁﬁg.of dat a

According to a third aspect of the invention, a method is
proposed for supporting a satellite based positioning of
a mobile arrangement using assistance data, wherein the
mobile arrangement is adapted to communicate with a
communication network and to acquire signals transmitted
by satellites of at least one satellite based positioning
system, and wherein the communication network is adapted
to support at least two different positioning modes. The
method comprises transmitting at least one set of data
that is independent of an employed positioning mode in at
least one direction between the mobile arrangement and
the communication network in the scope of a positioning

of the mobile arrangement.

According to the third aspect of the invention, moreover

a network element for a communication network supporting



that is independent of an enpl oyed positioning node in

at |l east one direction between the nobile arrangenent
wa@paetibwd1zonmuni cati on network in the scope of PEI/1B2005/001638

positioning of the nobile arrangenent . According to

the third aspect of the in_vezrbt i_on, noreover a network

el ement for a conmuni cati on network supportinga

satellite based positioning of a nobile arrangenent
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proposed. The npbjil e arrangenent conprises a saéel lite
MO0 - e (&1 S LAd 1 BT TE AR r'e? stitfhat CORT ansnd t t ed
% ig3lRlilid @ afhatmdigasd pnerspieddd e based
positioning system The nobil e arrangenent further
conprises a conmuni cation conmponent adapted to
AdTHg &l 18astepng selpit Aot aidalndsnt Ndependesdver
of an enpl oyed positioning node to a conmunication
anarhdrle anaganeieeRROTRIN® A 1SRl Kbt oPadata

o 8 : |
SR R PRl 80 SRR 09! e otknce
dedsi tlisoinggpagfed. The mobile arrangement comprises a

satellite signal receiver adapted to acquire signals
transmitted by satellites of at least one satellite based
positioning system. The mobile arrangement further
comprises a communication component adapted to transmit
at least one set of data that is independent of an
employed positioning mode to a communication network
and/or to receive at least one set of data that is
independent of an employed positioning mode from the
communication network in the scope of a positioning of

the mobile arrangement.

According to the third aspect of the invention, moreover
a system is proposed which comprises the proposed network
element of the third aspect of the invention and the
proposed mobile arrangement of the third aspect of the

invention.



the nobile arrangenent. According to the third aspect

of the invention, noreover a systemis proposed which
w@eowpns«aes t he proposed network el enent of theP@hiB2d05/001638

aspect of the invention and the proposed nobile

arrangenent of the third aspgct of the

i nvention. According to the third aspect of the

i nvention, noreover a first software code for

supporting a,satell.it Si,Lj_oni , '
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e oye osi tioning .node to the nobjle arrangenent
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product is proposed, in which the first software code
PPEd 5398d P Fotiee HOhitHE dipiche G amg SMRRENtARH §%
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i nventi on, noreover a second software code for
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a first software program product 1s proposed, in which
the first software code proposed for the third aspect of

the invention is stored.

According to the third aspect of the invention, moreover
a second software code for supporting a satellite based
positioning of a mobile arrangement using assistance data
is proposed, wherein the mobile arrangement is‘adapted to
communicate with a communication network and to.acquire
signals transmitted by satellites bf at least one
satellite based positioning system. When being executed
by a processing unit of the mobile arrangément, the
software code transmits at least one set of data that is
independent of an employed positioning mode to the
communication network and/or receives at least one set of
data that is independent of an employed positioning mode
from the communication network in the scope of a

positioning of the mobile arrangement.



by a processing unit of the nobile arrangenent, the
software code transmts at | east one set of data that

wo soobnsilgpendent of an enpl oyed positioni ng nodECT/B206001638
conmuni cati on network and/or receives at |east one set
of data that is independent of an enployed positioning
node from the communi cati on network in the scope of a
positioning of the nobile arrangenent. According to the
third aspect of the invention, finally a second

sof tware program product is proposed in which the
wr&ﬁwf@ ctédléfobrammid dbrthdeinréniiaspetinaily a
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i nstance

The at least one set of data may belong for example to
assistance data that is transmitted from the
communication network to the mobile arrangement. This
allows providing as well that the operations performed in
the mobile arrangement fof the satellite based
positioning are substantially the same irrespective of an

employed positioning mode.

The at least one set of data may further belong to
feedback information transmitted from the mobile
arrangement to the communication network. In this case,
the at least one set of data may comprise for instance
measurement information for satellite signals acquired by
the mobile arrangement. If the mobile arrangement
determines itself its position based on the acquired
satellite signals, the determined position may be added

to the common set of data.



measurenent information for satellite signals acquired

by the nobile arrangenent. If the nobile arrangenent
waledensd4snes itself its position based on the arCUiB20e5/001638

satellite signals, the determ ned position may be

added to the commopn set of-dgta.lt has to be noted

that the position of the nobile arrangenent can be

calculated in both the nobile arrangenent and the

Ieomamitgatdeomdeidatat lthe Adsithes aspasd mdbihe
[ fron1the consi_deration that_ instead
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afeRjentpheRld S HRAIBIATSsa s corWaek] on data
coul d be cal cul ated based on paraneters of a |long-term

orbit nodel that have a validity of at |east one day.
As a result, the correctionyglata can be utilized wth
the long-termorbital paraneters, not only with short
term epheneris paraneters. The paraneters may have

Abee&t@lreewa%%&aef ehd hap die Gordaatd iy dat gy géhé;ﬁe

provided at "'the sane tine as the correction dat
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of correction data. Al so the acc net er's of
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even t he e span these Tong-termor
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%ggﬁgkﬁgatlgh ng@ﬁgpﬁ% S5 § gay’%ave been provi e&]earller
than the correction data or be provided at the same time

as the correction data. The correction data could be for

instance WAAS, EGNOS or DGPS correction data, but also

another or a new type of correction data.

Also the accuracy of parameters of a long-term orbit
model degrades over time. But with the proposed
correction data, it is possible to extend even the life

span of these long-term orbital parameters.

The proposed correction data thﬁs allows enhancing the
accuracy and the integrity of long-term orbit models. As
the orbit model updates have to be less frequent with
accurate correction data, the amount of data that has to
be transferred between a communication network and a
mobile arrangement is reduced and the load on the
bandwidth is lowered. Also the correction models can be
more accurate and long-term than existing models. Due to

the nature of selective availability, DGPS corrections,



nobi | e arrangenent is reduced and the | oad on the

bandwi dth is | owered. Also the correction nodels can
wheoornseiaccurate and | ong-term than existing PoOOEB2805/001638

Due to the nature of selective availability, DGPS

corrections,for exanple, werg initially devel oped to

be very shorttermcorrectio and not very accurate..

Because sel ective availability is nowadays turned off,

new_t ype of caQr.rections n.b i gned_to_be
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sat@1lnaqe rreae nadiwald bandmaid), Ve bed Ndclonass,
transmtted as a part of the assistance data to the

ile arrangenent. The correction data may be valid
for several hours, but it requires |ess bandw dth then

a transm ssion of the paranmeters of the |ong-term
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correction data does nhot depend on how the corrections
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corl ecting the paranmeters of a. ong-termorbit node
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s'e%re'%%rlf 91ro'ut' %% -[Drflec 4 l Latd (_)%ggl 651’?%\5@&1]1 Chen a
arrangenent ey use t he provided correction
transmission of the parameters of the long-term orbit
model. A respective set of correction data can be
calculated in various ways. The actual correction data
can be calculated for instance based on real measurements
from reference stations or based on an existing
EGNOS/WAAS model. The form of the actual correction data

does not depend on how the corrections were calculated.

On the side of a mobile arrangement, the correction data
is received and used for correcting the parameters of a
long-term orbit model before a respective estimation of a
satellite position is performed. The implementation in
the mobile arrangement may use the provided correction
data in a similar manner as the conventional DGPS
corrections. However, the calculation of a pseudorange
correction amount per satellite depends on the correction

model.



data in a simlar manner as the conventional DGPS

corrections. However, the cal culation of a pseudorange
W@ orosesHiDN anmount per satellite depends on theCT/IB2005/001638

correction nodel. .The nodel that is enployed for

conputing the correction datg can be for instance sone

hi gh- grade polynom al, like a 2nd or 3rd order

pol ynom al, a piece-w se continuous pol ynoni al, or

Tenemoalelo e ae0Mp expldeld Adr iconghie dndes Séc?&deé{‘fén
he prop%se% calculatlon of correction data can
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i ect of the invention. Amy of "the network el enents
POFYRRELALy SO ENETs &c BIvF as®TEHex madelaspect of the

i nvention can be for exanple a network server or a

base station of the comruni cati on network. The
LEormuRPchei BRdgEeRePR ithathéhis psrpases! wdmwdaambrt hef

f f
cbRiredraspeabtaf cbhepkngrll en tsaR e %é netm&F%’%fpeCt

cel l ular communi cation network |like a
oHCORR hBVRBEKCBr &heDRRCAstwerskecst of, thet ieyeadtivra and

tRentgel-ju t wer N, a Bl uetooth(tm
net wor k o%gge$?wé§ ngmo%%eitp%é "The nobil e

arrangenents in the first, the second and the third

pget ent | y _conpri se
L F L
t?%téhlrﬂeaspgﬂalOfetbevenvestnnhegaatbé for example a

a h tell sign ecei ver can he an
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S%??%élégod?ﬁgﬁ %l%% %%geé c8ﬁt£§§péBVeBFlPﬁecan be for
exaeht i @ancehhdl ¥+ ceom@tiffication network like a GSM
network, a WCDMA network or a CDMA network, etc., but
equally a non-cellular network, like a WLAN, a Bluetooth™
network or a WiMax network, etc. The mobile arrangements
in the first, the second and the third aspect of the
invention may comprise a mobile communication device like
a mobile phone, in which a satellite signal receiver is
integrated. Alternatively, the satellite signal receiver

can be an accessory device for the mobile communication

device.

It is to be understood that all details described for the
first aspect of the invention can also be combined with
embodiments of the second aspect of the invention, and

vice wversa.

BRIEF DESCRIPTION OF THE FIGURES



BRI EF DESCRI PTI ON OF THE FI GURESCt her objects and

features of the present invention will beconme apparent
wo cawnns4ae2 f ol | ow ng detail ed description consi PEr/EROIN01638

conjunction with the acconpanying drawings. Fig. 1 is

a schematic bl ock diagram of _a system supporting

A-G\SS; and Fig. 2 is a flowhart illustrati ng an

operation in the systemof Figure 1 . DETAILED

SCRI PTI ON COF T, I NVENTI Figure 1 is a schematic .
O, MG BT ST CUpgoid 1515 I GG T Lo Wil
bacealcd afge nerith farone rdhedifeintiowding hietianlesd i descdietion
syst.em avoi.ds the necessity of providing GNSS ti as
o6 ottt TSI T S AR TRAGFNG dFawings.

assi stance data. The system conprises a base station
10 and a network server 20 of a GSM network or, of any

Fdtther! celfuPas O6MRCc RLOGT FERRAR Othé St

further coMRLr$aRqAAHANSIS;Mbkid e station (MSl) 30, a
second mobile station (M52) 40, GPS satellites (GPS
F&Q)- 50 ané® @alfiliowo cigerd [Hltlels tradd ngv s PPeffd Ifs et the

station g%smeglviOQe%i@u&%dilq interface to nobile
stations 20, 30 located in its vicinity. It conprises
a processing unit 11 that is able to execute various

pETRIe N ted safdvwane (Foudg oRanentcy | ncluding a

paraneter retrieval conponent 12, a reference tine
repl acenent conponent 13, a nessage assenbly conponent

- d-a ifeed \andi t I t wor k
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control server (‘not showni) . conprises a nenory
GAISEr itrignen adateatriss sk algiroocessiutyl uinigs 22he provided of

assistance data.

The system comprises a base station 10 and a network
server 20 of a GSM network or of any other cellular
communication network. The system further comprises a
first mobile station (MS1) 30, a second mobile station
(MS2) 40, GPS satellites (GPS SV) 50 and Galileo
satellites (GPS SV) 60.

The base station 10 provides a radio interface to mobile
stations 20, 30 located in its vicinity. It comprises a
processing unit 11 that is able to execute various
implemented software code components, including'a
parameter retrieval component 12, a reference time
replacement component 13, a message assembly component 14

and a feedback forwarding component 15.

The network server 20 can be accessed by various base

stations 10 of the cellular communication network.



that is able to execute various inplenented software

code conponents, including a paranmeter conputation
w@orposamt 23, a dat abase updating conponent 2BCHIBRGS/001638

position estimati on conponent 25. The first nobile

station 30 is a nobile arra ment which includes a

GPS receiver 31. The GPS recelver 31 conprises an

acqui sition and tracki ng conponent 32, which may be
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etc. It is tao be understood that,
processing unit of the GPS receiver 31.

The mobile station 30 further includes a cellular engine
35 as a cellular communication component. A cellular
engine is a module which comprises all components
required for a conventional mobile communication between
the mobile phone 30 and a cellular communication network
and which may further be enhanced with additional
functions. The cellular engine 33 is or comprises to this
end a data processing unit that is able to execute
various implemented software code components. In the
presented embodiment, these software code components
include an application component 36, a message evaluation
component 37 and a position estimation component 38. The
application realized by the application component 36 can
be any application which requires position related
information, for example a navigation application or an

application which ensures that specific services are



alternatively, the application conponent 36 and the
position estimtion conponent 38 coul d be executed by

W@ ome/19t4her processing unit, for exanple by a PCT/IB2005/001638
processing unit of the GPS receiver 31. The second
nmobi | e station 40 has a sim4par_design as the first
nmobi | e station 30, but instead of a GPS receiver it
includes a Galileo receiver adapted to acquire and
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| eft hand side an operatlon in one
u§ﬂ§tP§n§h§OGP§OrQQ$MMﬂ?rﬁkkﬂe an operation in the
base.station 10 and on the right hand side an
operation in the network server 20. The network server
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orbit -nodel. The network server 20 may also receive

' | formati on fromthe GPS control server,
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(%Kﬁ S c rrectlons that are broadcast by
é%%% ?$dﬁb neg to Figure 2. Figure 2 is a flow
chart which illustrates on the left hand side an
operation in one of the mobile stations 30, 40, in the
middle an operation in the base station 10 and on the

right hand side an operation in the network server 20.

The network server 20 receives at regular intervals GPS
ephemeris and almanac parameters from the GPS control
server for all available GPS satellites 50, and
corresponding Galileo parameters from the Galileo control
server for all available Galileo satellites 60. The GPS
parameters comply with the GPS ICD and beiong thus to a
GPS specific ephemeris or almanac orbit model,
respectively. The Galileo parameters comply with a
Galileo ICD and belong thus to a Galileo specific orbit
model. The network server 20 may also receive additional
information from the GPS control server, from the Galileo

control server or from another entity. Such another



WAAS satellites. The paraneter conputation conponent
23 converts the received GPS paraneters into
weanairetier s of a conmon orbit nodel (step 201)PCT/IB2005/001638
Further, it converts the received Galileo paraneters
into paraneters of the same.,common orbit nodel. The
satellite for which the respective paraneters are
valid nmay be identified for exanple using indices
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THRAPEF SRRST FLTRUArERGR, SOREB5mrorn Dbt Sodel Hay
r?bb@rwe@?bg@! b!r@@e@@fd‘sﬁ@hit@n@a&@n&ate&lsl idfe signalen duebit
o clac ritting. It has to be noted that any .
MESFTedELoR A FHEFImg ARG Y SEGIOS i g ved
GQ@E@EFkﬁﬁ%?hﬁQ%&boﬁP@@t Fr&?&tﬁ&;ﬁ%ﬂﬂﬂﬁﬁfﬁfmﬁ common
re-cal cul ated specifically for the enpl oyed commpn
osbbitt TRERA1. TBY BRESHALAEIor SOHE Sl tTRECLLve
p@%%ﬁg%%%%saQE diafhfier enty GuSSete funld e, estdiddl d susing
‘the nunber of paranmeters and the word |ength of the
ipgigest epetRd NdRgc Oy ORd Ys &Y f HUtaeS Sthd &R
T t.CTREh e RAAELEL S flbddie iconMah Qi temdal e
urther be valid for a longer period of time than the
depsréplesmerid tpdr prEEaede b ey el It A 33 Her late

St i .qf: th L N& §esurat &R 1
S%g%lﬁngaﬁggf%fﬁg éﬁgﬁgﬁkgﬁggﬁoggf§anndef?hﬁ%ﬁg$can tﬁy
aadhiawl@deﬁ:@rti@marfmree@ﬁ @ichFantorle paratrmt ek or 3yd

usi onge ra e t: [ :
ol ve e el o 8 i R e T s, (g, Lk
GLOMAISIS , 0 EGINOF0 deld /mary WAIASo e tdulidgrign ortidie erygedn orbit

m%%%leéggpgﬁﬂ&kp%alculating corrections to satellite
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signals due to clock drifting. It has to be noted that
any correction data, including WAAS-, EGNOS- and/or DGPS-
like correction data, may be calculated or re-calculated

specifically for the employed common orbit model.

By the parameter conversion, the parameters of different
GNSSs are unitized, that is the number of parameters and
the word length oflthe parameters is exactly the same for
GPS and Galileo, etc. The parameters of the common orbit
model may further be valid for a longer period of time
than the GPS ephemeris parameters. Moreover, they may
define the position of the satellites more accurately
than, for instance, the GPS almanac orbit model. This can
be achieved for example by using more parameters or by
using longer word lengths than defined for the parameters

transmitted by the satellites. Thus, the common orbit



GPS. It is to be understood that the conversion of the

paraneters conprises also a re-calculation of the
w@nanei4er s . The generated paraneters of the PORTR2005/001638

orbit nodel for a respective satellite conprise a

ref erence val ue, which constjtutes a reference tine

for the included informationthat is based on the

systemtirre of the GNSS to V\,hl ch the satellite
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the network server 20 determ nes the satellites 50, 60
that are currently visible at the [ ocation of the base
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| %Ntrsngm I%[St e g@oé)os:Lhcel Cnurf'eelr}attegboslr{f%ﬂl&be For

a es ca
obtaining the required 1nformatlon, it may request

assistance data for GPS and/or fro Galileo from the
cellular communication network (step 301). The assistance
request indicates the GNSS type that is supported by the
mobile station 30, 40.

When the base station 10 receives the assistance request,
the parameter retrieval component 12 instructs the

network server 20 to provide the parameters of the common
orbit model for those satellites 50, 60 of the supported |
GNSS or GNSSs that are currently visible at the location
of the base station 10 (step 101). The instruction
comprises an identification of the base station 10 and an

identification of the GNSS or GNSSs.

Thereupon, the parameter computation component 23 of the
network server 20 determines the satellites 50, 60 that

are currently visible at the location of the base station



determ ned by neans of the generated orbit nodel

paraneters. The satellites that are currently visible
w@rooan344aent i fi ed base station 10 can thus be PCT/IB2005/001638

determined easily, if an association between the

respective identificati on_of4oal__| base stations and
their location is stored in"the network server 20, for

exanple in the database in the nenory 21. The
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forwarded by the base station 10, the additional
information may also comprise data bits for a data wipe-
off.

The parameter retrieval component 12 of the base station
10 receives the provided information and provides them to

the reference time replacement component 13.

The reference time replacement component 13 of the base
station 10 replaces the GNSS based reference time of the
orbit model parameters for each visible satellite 50, 60
by a cellular system based reference time (step 102). In
case the cellular communication network is a GSM network,
the cellular system based reference time can comprise for
example a constellation of a frame number, a time slot
and a bit number {FN,TS,BN}, which represents the time of

the GNSS based reference time. In case the cellular



system frane nunber (SFN), slot and chip , which
represent the tine of the GNSS based reference tine.

wo pooonsign2 t o be able to replace the GNSS basedPCT/1B2005/001638
reference time with the cellular system based
reference tinme, the base st tli on 10 has to be aware of
the current relation betweeri“the GNSS tinme and the
cellul ar communi cation systemtine. There are several
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In a firsf alternative, an ILMU is associated to the base
station 10. In this case, the LMU may determine the GNSS
time and provides it to the base station 10. The base
station 10 may then determine the relation itself. It has
to be noted, though, that it would be rather expensive to

provide all base stations of the network with an own LMU.

In a second alternative, there is only one LMU available
in the cellular communication network, and the time
differences to all base stations 10 are measured by the
cellular communication network at the site of this LMU.
For instance, a single base station in the network may be
equipped with an IMU to create a relation between a GNSS
time and a cellular communication system time. The time
differences between the ILMU-equipped base station and all

other base stations 10 in the network are measured in



cel lul ar comuni cation network. The tine differences

can be neasured, for exanple, by collecting and
weabnatiing OTD- neasurenents reported by def aubCT/mB2005/001638

nobile stations 30, 40 to the cellular comuni cation

network. In a - third alterpative, there is equally

only one LMJ avail able in tﬂg cel lul ar conmuni cati on

net wor k, and the time differences are neasured with a
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CBBHYS PR, i EEISTREL, SRAPE.SErd Hificion cime
dassestanees mequidst mobile station, malntalnlng a
corresponding database in the mobile station and using
this database for positioning and GPS time keeping. The
method is called Enhanced-GPS (E-GPS). The use of the E-
GPS method enables the cellular communication network as
well to obtain the time differences in the cellular
system between the LMU base station and the other base
stations 10, if the time differences determined at the

mobile stations 30, 40 are reported to the cellular

communication network.

In a fourth alternative, no LMU is required in the
cellular communication network. Instead, the mobile
station 30, 40 provides the relation between the GNSS
time and the cellular communication system time. If the
mobile station 30, 40 already has a valid relation either
from a previous positioning session or from the E-GPS

solution, this information can be sent to the cellular



Sone options for obtaining and nmaintaining a valid

time relation in a nobile station 30, 40 will be
waele®ensfaerd in sone nore detail further bel ow waT1B2005/001638

reference to step 306. The base station 10 may then

use the tinme relation provi by the. nobile station

30, 40 to calculate the cellul ar system based

reference time for the orbit nodel paraneters .
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The messages are then transmtted to the requesting
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system based reference time, the message assembly
component 14 assembles a message for each of these
satellites 50, 60 (step 103). The message is the same for
any type of positioning mode. The message includes
Information Elements (IE) with the orbit model
parameters, including the replaced reference time. In
addition, it may include a reference location, namely the
known location of the base station 10. Further, it may
include any of the information provided by the network
server 20, information provided by some other entity, or

information generated at the base station 10 itself.

The messages are then transmitted to the requesting

mobile station 30, 40.

It has to be noted that alternatively, the base station
10 could assemble such messages at regular intervals for

all respectively visible satellites 50, 60 and broadcast



The nessage eval uati on conponent 37 of the nobile
station 30, 40 receives the nessages and decodes the

wo caam3q@urber, time slot and bit nunber in ordeCT/IB2005/001638
determ ne the cellul ar communicati on systemti ne.
Further, it extracts the infprmation included in the
recei ved nessages (step 302)°° An indication of the
cellul ar comuni cation systemtine, possibly in

relation to the local .tine, : tract :
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of the common orbit nodel. Based on these al gorithns,
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or all satellites for which orbit nodel paraneters
bl e proweent extept for those, for which a
short-termintegrity warning has been provided in
addition. A short-termintegrity warning may be
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position estimation component 38 extrapolates the
respective satellite trajectory as a function of the
current cellular communication system time using the
provided orbit model parameters, and possibly taking
account of the short-term differential corrections, etc.
(step 303). Based on the obtained satellite trajectory,
the position estimation component 38 may limit the
possible propagation time of the satellite signal and the
occurring Doppler freguency in a conventional manner.
With known limits of the propagation time and the Doppler
frequency, also the possible code phases that have to be
checked can be limited. Such code phase limitations are
carried out for all satellites for which orbit model
parameters have been provided, except for those, for
which a short-term integrity warning has been provided in
addition. A short-term integrity warning may be provided
by the network server 20 via the base station 10 whenever

there is a sudden satellité failure.



determ ned code phase limtations and possibly further
information included in the received nessages to the
WwW@ewail3d41i on and tracki ng conmponent 32. The acPCi/BB20050001638
and tracki ng conmponent 32 acquires the visible
satellites (step 304) . The4intornation is used in a
conventional nmanner to accelgrate an acqui sition of
satellite signals by limting the search options. The
acqui sition and tracki ng conponent 32 nay al so be
responsi bl e for decoding the navigation data in the
Taeqposed isat elstiitma tsiogn alcsp chirertaSgui fsinwandarithe

t racki,ng conponent 32 .pravides _the sure
TS HOPGAHNG Ty MOC G o Dat s i, ST
1PESirkia@h ol tindatiden] denpnente 3 vethengrosidgéornto the
estinmation co nent .38 nay now detgrm.ne the position
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ast @Ra3®8hg cHiglorent 132 deiglimiawe s s eticni v agest¢blites
t hose satellites 50, 60 of which sjgnals have been

(@ PO4) -FADENRE A i The o (oSG r TT1 L
@Sl @RS Rasad et d e decpded tiaot gat iitell ratsideals
time of transm ssion of the signals, [ [

whi ch,
N QREREART 1Fth S SRECH P AR rat i R SH 9 Abd

&%éﬂ%w&@m FEs |} S1 st Posd dpdrs Bsté mbé on
conponent 38 then uses the pseudo ranges, together with
deive ddende ithien e Weted Hqn SYPSsidT Irik® FRITAREES ?E@lﬂq e
éﬁgﬂéﬂéyqfﬁété&%ﬂﬂgﬂﬂf%ﬁ“éﬂd‘%Eaéﬂﬁhjxéﬁﬁﬂéﬁbnt 32
estimation conponent 38 nmay equally determne in a
rowietets Orrel THRRAVETCRATYE dtwllfe%s@#rydl%@ww@%?%d
ﬂéqugy¥dﬂnaéﬂé$?ﬁgﬂﬁﬂét@bsf@%ﬁ%téé%ﬁmé%%@ﬁrﬁﬂﬁﬁén@ﬂg 38.
posi‘tion uncertainties, '‘etc. The determ ned position
related information may then be provided to the

AP O SIS S0 8 e orpine
the position of the mobile station 30, 40 in a
conventional manner (step 305). That is, it determines
pseudo ranges to those satellites 50, 60 of which signals
have been acquired. Further, it determines the exact
 satellite positions based on the decoded navigation data
at the time of transmission of the signals, which is
indicated in the decoded navigation data and refined by
the measurement results. The position estimation
component 38 then uses the pseudo ranges together with
the determined satellite positions for estimating the
position of the mobile station. The position estimation
component 38 may equally determine in a conventional
manner any other desired position related information
like velocity, GNSS time, measurement and position
uncertainties, etc. The deﬁermined position related
information may then be provided to the application

component 36 for the intended use.



nobil e station 10 provides the determ ned position

related information, the received neasurenent results
wapdeas4el ati on between the cellul ar conmmuni caerCDIB2005/001638

systemtinme and the GNSS tinme as feedback data to the

cel l ul ar comuni cati on netmn % The feedback data is

al ways the sane irrespective of the enpl oyed

posi tioni ng node, except that the position of the

nobj | tati,gn 10 rov ided if it
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of. the base station 1 o the wor k server, 20 (s
G I e R e i
etk TEMEiweddh NBYe Cob1 BEL o r@oﬂ@@mid:@ﬁlon system time
information, the relati on between cel

Gl ot TRt 1o A ENss t9 n%h%nae%%ular

Al 1 1 QU TRASHS SIENTISe t e sdiSat e @RtEa UpgabBways the
dat abase 21 of tlne di f f erences between, vari ous base

SR |IGESIRIEE VDT | LR YR ¥R sROS It EGRIBE WSER: t o

éi?éé@‘certﬁaiﬂmck?&%ﬁ’@lc%%ﬁtﬁ%%&%@etth’@bbhelo ma
st atii ons 30, 40 Improving the sensitivity witho

Pl s iR NGBS tlfreli'pelfs seetarrinedi by olpgnobile
Lal G atien ﬁ@pgé@kfaéé & d hes n@&%ékdé&rwrtﬁg may

use measurenent results in the feedback data, if any,
frae dtd el vided pos | edraporAnE hedS nobi tee shase oAtgpion 10

ey the% h&BR1L 'EeefRP@HfoS fﬁ%g S?'Q) 40 tfailed.to

calculate a position itse The nobile station
30, 40 nay al so nmaintain the relatlon bet ween t he

| | I d
e R Ll U e R
At atdyworcdledt) ties ohtaihed nVetnat GNSS fhe aﬁﬁahasn

R o S e P ON TRy STt | FEPC o, tianppe PSS time
dret N ofddiraimy; OTD measurements to create and update a
database 21 of time differences between various base
stations (step 203). This database 21 can be used to
deliver time-accurate assistance data to mobile stations
30, 40 for improving the sensitivity without delivering

GNSS time per se.

The positioning calculation component 25 of the network
server 20 may use measurement results in the feedback
data, if any, to estimate the position of the mobile
station 30, 40, in case the mobile station 30, 40 failed

to calculate a position itself (204).

The mobile station 30, 40 may also maintain the relation
between the cellular communication system time and the

GNSS time by default (step 306). This can be done if the
mobile station 30, 40 has obtained a valid GNSS fix and

has been able to associlate the current cellular



subframe, slot, bit and chip, with the G\SS tine or
has received the initial relation as assistance data.

WO poobh3«€izase, the nobile station 30, 40 can PCT/IB2005/001638
reconstruct or recover the GNSS tine at any nonent
just by estimating the el aps time fromthe |ast GNSS
fix using the cellular cormfni ¢ati on systemtine and
assum ng that the nobile st atl on 30, 40 does not nove
from.ane cell to _another

I % e, st tlon gg 40
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Ser Vi ngt@ﬁ?ﬁ revi ous cell and the base station servjng
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thieom1GH et RSt StaNCiess tASNER NEit hadidpetgeis a
tiime difference database avail able. The tine

Gilffdeen COTERR At Bt fiimRl Irdmonpring that the

fRASY emtiod Y, tre ddnal erd of in | 458 éellT heo
tine difference can further be obtained fromthe

agerendd ot MAG adeidemantl) ord ¢ suriee® ripem| pige cell
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Furt her alternatlvely, the tine relation can
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SHTLEALI HOLSPAIE T3, I £ PR,
aﬁﬁmham@ammat there is a time dlfference database
available. The time difference can further be obtained
from OTD measurements that the terminal performs itself.
The time difference can further be obtained from the
difference of timing advance and/or round trip time

measurements in the previous and the current cell.

Further alternatively, the time relation can be
maintained for example from GPS time assistance from the
cellular communication network. In CDMA networks, for

example, GPS time is available by default.

If the mobile station 30, 40 has a valid GNSS-to-cellular
communication system time relation, this relation can be
used to improve the performance in terms of time-to-
first-fix and sensitivity. GNSS-to-cellular communication

system time relation having an accuracy of hundreds of



i mprovenents . The nobile station 30, 40 may return
perfornmed OID neasurenents to the cellul ar

w@e osd4eat i on network with each request for aRGT/ER2867¢(®1638
data (step 301) . It may return the OID neasurenents
for exanple in the units of E§conds, in particular
m croseconds or nanoseconds,”1nstead of frame or
subfrane differences, to make t he i nformation

of . t r ' tinme.
RS s R e TP e B R
Impnnvdmﬁnbsany one of a variety of possible
enbodi ments of the invention. For exanple, instead of
GPS and/or Galileo, other or additional GNSS coul d be
Ehﬂnmnhﬁﬂbzﬁtawﬂdn FS, ne@tm@peﬂeBMDmepetﬁetmad OTDa
GSM net wor k other%L e of cel connu

RS el P SCokfinteaf 168 e bus Rk, Phen
z:0l;| Ctldlﬁléé;]ﬂ fﬁ@? émwwn@bfcﬂﬁisntseépnenu dBy may of
exa the reference tine e acene t cou ua
T fne il A ST ST S PLECEMETS Fonthe AL Yor
ik sief \@ﬁrtfcbtﬂihﬁrmléﬂﬁs@cﬁ@r\kﬁﬁedrl nNanb8BEDbAASFaN
be varijed. Mreover, instead f new orbit nodel, the

f
JoHEMRres S HRE B SRRACSDr bFP MBlel Ehe
G0 e 8 335 eﬁl(ié{feﬁcﬂ@'ﬁg:& sgiel té1es1andcahsOni @8tion

other GNSS satellites. Also one or nore orbit nodels
stshf¥artdi®®ed for anot her specific GNSS coul d be used.
Further, the reference time replacenent is not
reqU|red in case GNSS tine is readily avail abl e at

Tthel ot |k@ fteltedrchatetehe degcrihed qmbofnaRE f or
SRR L &5 %y‘%ﬂét@fQ§Sﬁgrﬂg§yt69nb8959ﬁl§ BBBbE €ment s

arrangenent usi ng assi stance - data, wherein
@%utdlmdi@@rcvrang%@ﬁérﬂﬂmlem)lm%tead of GPS and/or

Galileo, other or additional GNSS could be supported as
well. As mentioned above, instead of a GSM network, any
other type of cellular communication network could be
employed too. Also some processing could be shifted
between different elements. By way of example, the
reference time replacement could equally be performed
centrally for all base stations in the network server.
Further, the provided information can be wvaried.
Moreover, instead of a new orbit model, the known GPS
ephemeris and/or GPS almanac orbit models could be used
for the GPS satellites and also for other GNSS
satellites. Also one or more orbit models standardized
for another specific GNSS could be used. Further, the

- reference time replacement is not reqguired, in case GNSS

time is readily available at the mobile stations, etc.



adapted to communi cate with a comruni cati on network
and to acquire signals transmtted by satellites

W@ 209 1Df at | east one satellite based posi t PONIB2YGO5/001638
system and wherein said communi cati on network is
adapted to support at | east $wo di fferent positioning
nodes, said nethod conprising: transmtting at |east
one set of data that is independent of an enpl oyed
positioning node in at - |east one direction between
sai d nobil e arrangenent (30,40) and said conmunicati on
network in the scope o€ & posi m ening of said nobile
arrangenent (30,40). 2 . Method according to claiml
wherein said at | east one set of data belongs to

assi stance data transmtted fromsaid comuni cation

network to_said nobi]e arran t,(30,40),. 3_. ]
Lacdbr oy £or cPapmrst lnﬁh@régﬁngg%Fétgéﬁg pEPF%tygéggg

sai g Mpbhbiei BE I aRELNBEHeH B0/ 40)400rusand satékkahee "

based positioning are sups antlal

i r ré@pect VR8N af efpPehede p6§FFPéﬁWﬁBtngg§ 49) is

Vet hog, 8E£§0Ldi B8mbhon ctat e 2ithwheeehfuai pasibhonetfork -

sai d nobile arrangement (30,40) can be calc ed in
sa.@nﬁnb@lécgw%aﬁgéhﬁﬂ@lanarﬁﬁsgétaegohﬁuﬁ?gsiﬁ&%es

net yog ke®) . oML pod.a6606HENgaER1¢H @EMbdsedWBeBeith ohding
at leaSt one set of data conprises paraneters of an

or bsyshewel anfli chehaie gavdl Fampynigptaen 8§ ogike 1S
daya§§%te&@£809 §§89£daeglegsgl@walélffw&@hel@o%awqo@hng

| eaSt one set ata further conprises correction
datmotbat hasdbmehhed| egimptrédisgécifically for said

pargne%%&ﬁsﬁit@ﬂnSrgktlggg%|oﬁgrs%@agk'@%t% that is
independent of an employed positioning mode in at
. least one direction between said mobile
arrangement (30,40) and said communication network
in the scope of a positioning of said mobile

arrangement (30,40).

2. Method according to claim 1,‘wherein said at least
one set of data belongs to assistance data
transmitted from said communication network to said

mobile arrangement (30,40).

3. Method according to claim 2, wherein operations
performed in said mobile arrangement (30,40) for said
satellite based positioning are substantially the

same irrespective of an employed positioning mode.

4. Method according to claim 2, wherein a position of
said mobile arrangement (30,40) can be calculated in

said mobile arrangement and in said communication

network.



correction of said paraneters of common orbit node
based on said correction data before a respective
wegiosa4ion of a position of a satellite (50, 6P)T/IB2005/001638
Met hod according to claiml , wherein said at |east
one set of data belongs to f8edback i nformation
transmtted from said nmobil @ arrangenment (30,40) to
said communi cation network. 8 . Method according to
claim7 , wherein said at | east one set of data
conpri ses measurement information for satellite
5$1 gmatBoacadthediby sai d1a0hi be ahreardemsatid 2@, 4@3)ast
9 . Network el enment for a co ni cation net
suppBet FRE afsdeEpl F @p 4seg Ba%&ﬂ%ﬁrﬁg d’fo %D

ar fﬁaa@ﬁwhléﬁohé% W th1agsist: @ﬁfC%tddte&.sﬂMdﬂfeeldaysal d
nobi-| e arrangenent (30,40) is adapted to conmunicate

with said comunication network and to acquire signals

6traﬂégh55egcéﬁr§§h§|Ebt%iaﬂ§05§ohh@Eéﬂh|§§¥H ANQeast
satelli'te based positioning system said network
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of transmt at ast one set of data that is
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genen I'e "arrangenent
supporting a satellite based positioning of said

nobj | e. ar.ran n si-ng 1

TrobKFEnaET ngerane e 30, sop i mr iR AU A 1SR
one set of data belongs to feedback information
transmitted from said mobile arrangement (30,40) to

-.said communication network.

8. Method according to claim 7, wherein said at least
one set of data comprises measurement information for
satellite signals acquired by said mobile arrangement

(30,40).

9. Network element (20) for a communication network
supporting a satellite based positioning of a mobile
arrangement (30,40) with assistance data, wherein
said mobile arrangement (30,40) is adapted to
communicate with said communication network and to
acquire signals transmitted by satellites (50,60) of
at least one satellite based positioning system, said
network element (20) comprising processing means
(22,23), said processing means (22,23) being adapted
to at least one of transmit at least one set of data

that is independent of an employed positioning mode



a satellite signal receiver (31) adapted to acquire

signals transmtted by satellites (50,60) of at |east
won®esael | it e based positioning system and aPCT/IB2005/001638

comuni cati on conponent (35) adapted to at | east one

of transmt at |east one set _of data that is

i ndependent of an enpl oyed %&srtioning node to a

comuni cation network and receive at |east one set of

data that .is j ndependent of an l,ayed itiaonin
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A sgttuagemende (63300 orn stHP W ddpy &f satwdsitobasgdor
pOSItLonlng,of a nobile arran%ﬁggnt (30, 40) using
assPatan@ebddeaarwprepertidaild i'lI‘e ar r angenent
(30,40) is adapted to communi cate with a comruni cation

network and to acquire signals transm.tted b _
18at ¥pbiiesarsengemesnt d430) 483t SERPOLAIET i éyad%?&elolte

posiogis_eai BOs$¥3baAN oS dird 30kt Wakeaede realderidit tiBD, 40)
fol l ow ng” steps when being executed by a processing
uni usipg) aspiataacrorRtel egedd Pl st aggiapgement

conqgeigggiggmgﬁgggﬁ ktat | east one of transmtting at

| east "6ne set «© a that is independent of an
‘enployedspbsiliitri 8¢ omede resedaied robi)| @ dantadydifent
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i ndependent of an enpl oyed positioni'ng node from said

mobi | eodir r&ngemsit 0f80 s40k lilA tehdased positioning
system; and

- a communication component (35) adapted to at least

one of transmit at least one set of data that is
independent of an employed positioning mode to a
communication network and receive at least one set
of data that is independént of an employed
positioning mode from said communication networkin
the scope of a positioning of said mobile

arrangement (30,40).

11. System comprising a network element according to
claim 9 and a mobile arrangement according to claim

10.

12. A software code (23) for supporting a satellite based
positioning of a mobile arrangement (30,40) using
assistance data, wherein said mobile arrangement
(30,40) is adapted to communicate with a
communication network and to acquire signals
transmitted by satellites (50,60) of at least one

satellite based positioning system, said software



scope of a positioning of said nobile arrangenent
(30,40) . 13. A software program product in which a

W@ ofobiase4e2 code according to claim 12 is storedPCIEB20#5/001638
software code (38) for supporting a satellite based
positioning of a nobile arrapgenent (30,40) using
assi stance data, wherein said nmobile arrangenent .
(30,40) is adapted to communi cate with a comunication

net worde arch1tic Wiee f&419mA}ihd
sat eI I [ t% Ola?(q) of at | ealst one sat e}F?nt e Jba%ed
pOSit %Y TOSH P 19 tikdrte Gode afead imemgothe

f ol Ieclwmegltst @S \Wrer e %Hﬁﬁﬁﬁtgaec‘iok}{ége orojgsm ng

uni t (3 ) .of said nobile arrangenent , at | east
one ~of 3fr ARERITt CNeg Ot tremsmi ta’tofledaastta driatséts of

i ndepegdent tﬁgtaﬁseqplld%%gld%%%l tigoni n%nﬂﬂg& tognsai d

conmmuni cat i on net wor k receiving at e set
of dat BOPh&tordnpndepgendensadt awbeipl ayectimesidriooni ng

nmode from g@l)daggngggleggﬁlngn Jnehwork in t%eg;:%%iaqg a

posi tioning. sai d é ar rangement
sof t wvaFB2pr b§r anrippeddenti nfuanc ma ] sgkidWais iedds ing

accordMBSet9r8ﬁabgﬁ&4mbﬁ1§goa%9angement (30,40) in the

scope of a positioning of said mobile arrangement
(30,40).

13. A software program product in which a software code

according to claim 12 is stored.

14. A software code (38) for supporting a satellite based
positioning of a mobile arrangement (30,40) using
assistance data, wherein said mobile arrangement
(30,40) is adapted to communicate with a
communication network and to acquire signals
transmitted by satellites (50,60) of at least one
satellite based positioning system, said software
code realizing the following steps when being
executed by a processing unit (35) of said mobile
arrangement (30,40):

- at least one of transmitting at least one set of
data that is independent of an employed
positioning mode to said communication network and
receiving at least one set of data that is
independent of an employed positioning mode from
said communication network in the scope of a

positioning of said mobile arrangement (30,40).
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15. A software program product in which a software code

according to claim 14 is stored.



