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Description

[0001] This invention relates to a method of despread-
ing a plurality of GPS spread spectrum signals received
by a GPS receiver, and to a GPS receiver and a mobile
communications device (especially a mobile cellular tel-
ephone) incorporating such a GPS receiver for the same.
[0002] It is well known to provide a GPS receiver in
which replica GPS satellite pseudorandom noise (PRN)
code signals are continuous generated and correlated
with received GPS signals in order to acquire them. Typ-
ically, as the replica codes are likely to have a different
code phase to those of the received GPS signals and
also a different frequency due to Doppler shift between
the receiver and orbiting satellites, a two dimensional
code frequency / phase sweep is employed whereby
such a sweep will eventually result in the incoming PRN
code having the same frequency and code phase as that
of the locally generated replica. If detected, the code is
acquired and tracked, and the pseudorange information
may be retrieved from which the position of the receiver
may be calculated using conventional navigation algo-
rithms.
[0003] It is further known to provide a mobile cellular
telephone incorporating such a GPS receiver for the pur-
pose of enabling operators of cellular telephone networks
to determine the location from which a call is made and,
in particular, for an emergency call to the emergency
services. Of course for an emergency call, it is desirable
for the call location to be available as soon as possible,
however, from a "cold start" where the GPS receiver does
not have access to up to date ephemeris data or even
worse from a "factory cold start" where the GPS receiver
does not have an up to date almanac, the time to first fix
(TTFF) can be anywhere between 30 seconds and 5 min-
utes.
[0004] In order to reduce the TTFF, a GPS receiver
may be provided with base station assistance in order to
acquire GPS signals more quickly. Such assistance may
include the provision by the base station to the receiver
of a precision carrier frequency reference signal for cal-
ibrating the local oscillator used in the GPS receiver; the
data message for up to date satellite almanac and
ephemeris data from which Doppler shift for satellites in
view can be determined; and the current PRN code
phase. With such assistance, it is possible to sweep only
a narrowed range of frequencies and code phases in
which the target PRN code is known to occupy, thereby
reducing the number of code instances that need to be
checked and thus reducing the time for code acquisition.
Base station assistance is further described in US pat-
ents 5841396 and 5874914.
[0005] A substantial reduction in the number of code
instances that need to be checked enables an increase
in the dwell time for each check without significantly af-
fecting the overall time to acquisition. The benefit of this
is that an increase in the dwell time increases the prob-
ability of acquiring weak GPS signals. For example, for

a single code instance or dwell, correlation may occur
over a period of 10ms, equivalent to approximately 10
PRN code repetitions (C/A mode) or over a period of
100ms consists of 10 incoherently summed individual
correlation periods of 10ms.
[0006] US 5,365,450 discloses a GPS is provided with
a separate source satellite position data broadcast digital
channels and one or more dial-up service separate com-
munication channels selected from a data link supported
by terrestrial cellular telephone and other radio packet
data services for assisting the mobile radio station to ac-
cess position information from the satellites. A controller
is coupled to the mobile radio station for connecting to
the separate communication channel for extricating the
satellite position data via a separate communication
channel.
[0007] US 5,917,444 discloses a method for fast ac-
quisition of signals from a satellite in a Satellite Position-
ing System (SATPS). A reference SATPS station pro-
vides the new SATPS station with an estimated reference
station location and ephemeris information for one or
more identified SATPS satellites visible from the refer-
ence station. A new station receives and uses this infor-
mation to limiting the search for a SATPS satellite to a
reduced frequency range based upon estimated Doppler
shift of SATPS signals received from this satellite. When
a first SATPS satellite signal is acquired and locked onto
by the new station, an error in the new station frequency
source is estimated, and the frequency range for search-
ing for an SATPS signal from another satellite is reduced.
[0008] EP 0 561 540 A1 discloses the determination
of a search band width of a GPS receiver for capturing
a satellite radio wave in accordance with the Doppler shift
of the received wave and the offset value of the oscillator
in the receiver. The offset value of the oscillator in the
GPS receiver is calculated by subtracting the Doppler
frequency deviation from the actual received frequency
of the first captured satellite radio wave. For second and
subsequent satellite radio waves, the search centre fre-
quencies are reset by using the calculated offset value,
and the oscillating frequency of the oscillator is changed
by using the set search centre frequency as a reference.
[0009] In US 6,151,353, a direct sequence spread
spectrum receiver samples an incoming signal and
stores the sample in memory. Prior to sampling and stor-
age, the incoming signal is translated to an IF signal and
corrected for a frequency offset signal. The frequency
offset may be caused by many sources, Doppler shift or
local oscillator error, for example. Once the signal is cor-
rected for the frequency offset, the signal sample is stored
in memory. The signal sample is read from memory as
necessary to process the signal.
[0010] It is an object of the present invention to provide
a method of despreading a plurality of GPS spread spec-
trum signals received by a GPS receiver in which the
probability of acquiring weak signals is increased and, in
particular but not exclusively, when dwells of extended
duration are employed to acquire such weak signals.
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[0011] According to a first aspect of the present inven-
tion, such a method is provided as defined in claim 1.
Such variation would typically be indicative of local os-
cillator drift and movement of the GPS receiver leading
to the variation in measurements made by the GPS re-
ceiver. By being aware of and compensating for such
sources of error, their detrimental effect on the signal
acquisition process can be avoided or at least mitigated,
thereby aiding in the acquisition of weak GPS signals.
This is especially so when long dwell periods are em-
ployed in an attempt to acquire remaining weak signals
as such variation may occur and may be compensated
for in the course of a single dwell.
[0012] Where the GPS receiver is a digital receiver in
which the received GPS signals are sampled and stored
in a memory, the first GPS signal may be acquired from
the stored samples whereby the frequency information
relates to variations in the frequency of the first acquired
signal as present in the stored samples.
[0013] The frequency information may be modified to
both offset those variations in frequency due to Doppler
shift as observed on the first GPS signal by the GPS
receiver in so far as that Doppler shift is attributable to
the motion of the GPS satellite from which the first GPS
signal originated; and also to compensate for the same
with respect to the second signal.
[0014] Where this is the case, the Doppler shift may
be calculated based on a last known position fix of the
GPS receiver or alternatively, where the GPS receiver is
incorporated in a mobile communications device adapted
to communicate with a nearby communications base sta-
tion, based on a position fix provided by the communica-
tions base station. For example, a position fix corre-
sponds to the location of the communications base sta-
tion.
[0015] According to a second aspect of the present
invention, a further such method of despreading a plu-
rality of GPS spread spectrum signals is provided in
which, in a digital GPS receiver and instead of using the
frequency information to acquire the second GPS signal,
a determination is made based on the frequency infor-
mation of whether to resample the received GPS signals,
and in the event that such a determination is made, the
received GPS signals are resampled.
[0016] The present invention will now be described, by
way of example only, of an embodiment of a mobile cel-
lular telephone comprising a GPS receiver for use in a
cellular telephone network with reference to the accom-
panying schematic drawings in which:

Figure 1 shows the geographic layout of a cellular
telephone network;
Figure 2 shows the mobile cellular telephone MS1
of figure 1 in greater detail;
Figure 3 shows the base station BS1 of figure 1 in
greater detail; and
Figure 4 shows the GPS receiver and processor of
the mobile cellular telephone MS1 in greater detail.

[0017] The geographical layout of a conventional cel-
lular telephone network 1 is shown schematically in figure
1. The network comprises a plurality of base stations BS
of which seven, BS1 to BS7, are shown, situated at re-
spective, mutually spaced geographic locations. Each of
these base stations comprises the entirety of a radio
transmitter and receiver operated by a trunking system
controller at any one site or service area. The respective
service areas SA1 to SA7 of these base stations overlap,
as shown by the cross hatching, to collectively cover the
whole region shown. The system may furthermore com-
prise a system controller SC provided with a two-way
communication link, CL1 to CL7 respectively, to each
base station BS1 to BS7. Each of these communication
links may be, for example, a dedicated land-line. The
system controller SC may, furthermore, be connected to
a the public switched telephone network (PSTN) to en-
able communication to take place between a mobile cel-
lular telephone MS1 and a subscriber to that network. A
plurality of mobile cellular telephones MS are provided
of which three, MS1, MS2 and MS3 are shown, each
being able to roam freely throughout the whole region,
and indeed outside it.
[0018] Referring to figure 2, mobile cellular telephone
MS1 is shown in greater detail comprising a communi-
cations transmitter (Comm Tx) and receiver (Comm Rx)
21 connected to a communications antenna 20 and con-
trolled by a communications microprocessor (Comm mc)
22 for communication with the base station BS1 with
which it is registered. The design and manufacturing of
such telephones for two-way communication within a cel-
lular telephone network are well known, those parts
which do not form part of the present invention will not
be elaborated upon here further.
[0019] In addition to the conventional components of
a mobile telephone, telephone MS1 further comprises a
GPS receiver (GPS Rx) 24 connected to a GPS antenna
23 and controlled by a GPS microprocessor (GPS mc)
25 receiving GPS spread spectrum signals transmitted
from orbiting GPS satellites. When operative, the GPS
receiver 24 may receive NAVSTAR SPS GPS signal
through an antenna 23 and pre-process them, typically
by passive bandpass filtering in order to minimise out-of-
band RF interference, preamplification, down conversion
to an intermediate frequency (IF) and analog to digital
conversion. The resultant, digitised IF signal remains
modulated, still containing all the information from the
available satellites, and is fed into a memory of the GPS
microprocessor 25. The GPS signals may then be are
acquired and tracked in any of several digital receiver
channels, typically up to 12, for the purpose of deriving
pseudorange information from which the position of the
mobile telephone can be determined using conventional
navigation algorithms. Such methods for GPS signal ac-
quisition and tracking are well known, for example, see
chapter 4 (GPS satellite signal characteristics) & chapter
5 (GPS satellite signal acquisition and tracking) of GPS
Principles and Applications (Editor, Kaplan) ISBN
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0-89006-793-7 Artech House. The GPS microprocessor
25 may be implemented in the form a general purpose
microprocessor, optionally common with the communi-
cations microprocessor 22, or a microprocessor embed-
ded in a GPS application specific integrated circuit
(ASIC).
[0020] Cellular telephone network base station BS1 is
shown schematically in figure 3. In additional to the con-
ventional components of a base station, it further com-
prises a GPS antenna 34, receiver 35 and microproces-
sor 36 which are in substantially continual operation
whereby the base station is in constant possession of up
to date GPS satellite information. This information in-
cludes which of the orbiting satellites are presently in
view (such satellites are likely to be common to both tel-
ephone and associated base station for even macrocells,
obscuration aside); the GPS data message containing
an up to date almanac and ephemeris data and satellite
clock correction data, and the Doppler shift and current
code phase of the GPS satellites signals as observed by
the base station.
[0021] As is known, in the event of the user of the mo-
bile cellular telephone MS1 making an emergency call
and under the control of the system controller SC via a
two-way communication link CL1, the base station BS1
may provide this information to the telephone whereby it
is then only required to sweep a narrowed range of fre-
quencies and code phases in which the target PRN code
is known to occupy, ensuring rapid code acquisition and
TTFF. A position fix then transmitted back to the base
station from the telephone, and then on to the emergency
services operator, termed the Public Safety Answer Point
(PSAP) in the US.
[0022] Referring to figure 4, the GPS microprocessor
25 of the telephone MS1 is shown schematically imple-
menting a pseudorandom noise (PRN) code sweep in
which early (E), prompt (P) and late (L) replica codes of
satellite PRN codes are continuously generated, and
compared to the incoming satellite PRN codes as re-
ceived by the receiver. In order to retrieve pseudorange
information from the signal samples stored in the GPS
microprocessor 25 , a carrier wave must be removed and
this is done by the receiver generating in-phase (I) and
quadrature phase (Q) replica carrier wave signals using
a carrier wave generator 41. A carrier wave phase lock
loop (PLL) is normally employed to accurately replicate
the frequency of the received carrier wave. In order to
acquire code phase lock, early (E), prompt (P) and late
(L) replica codes of the PRN sequences are continuously
generated by a code generator 42. The replica codes are
then correlated with the I and Q signals to produce three
in-phase correlation components (IE, IL, IP) and three
quadrature phase correlation components (QE, QL, QP),
typically by integration in an integrator 43. A code phase
discriminator is calculated as a function of the correlation
components and a threshold test applied to the code
phase discriminator; a phase match is declared if the
code phase discriminator is high and if not, the code gen-

erator produces the next series of replicas with a phase
shift. A linear phase sweep will eventually result in the
incoming PRN code being in phase with that of the locally
generated replica and thus code acquisition.
[0023] In accordance with the present invention, the
GPS processor 25 of mobile telephone MS1 may acquire
incoming GPS signals in a manner as described in any
one of the following examples:

Example 1

[0024] A user of mobile cellular telephone MS1 located
inside a building where GPS signal reception is generally
poor makes an emergency call to the emergency serv-
ices (termed "public safety answer point" in the US). Un-
der the control of the system controller SC via a two-way
communication link CL1, the base station BS1 provides
up to date almanac and ephemeris data, and the Doppler
shift of the GPS satellites signals as currently being ob-
served by the base station.
[0025] The GPS receiver samples 100ms of GPS sig-
nals and then, using the satellite information provided by
the base station, the GPS processor 25 employ a con-
ventional early-minus-late correlation architecture in an
attempt to acquire the GPS signals. Using a 10ms portion
of the 100ms worth of GPS signal sampled, the GPS
processor 25 sweeps only a narrowed range of frequen-
cies in which the target PRN code is known to occupy
and in doing so manage to acquire two GPS signals hav-
ing a relatively strong signal-to-noise ratio. This may oc-
cur where, for example, the respective GPS satellites are
in direct view of the GPS receiver though windows in the
building. Then, having completed an unsuccessful
sweep for the remaining GPS signals, two further being
required to obtain a position fix, the GPS receiver em-
ploys a modified acquisition process in which:

(1) Using one of the signals currently acquired, the
GPS processor 25 measures the variation in fre-
quency of that signal as observed by the GPS re-
ceiver throughout the 100ms GPS signal sample.
This may be done by either repetitively acquiring that
signal using say several 10ms dwells throughout the
100ms sample sequence; or having acquiring that
signal using an initial 10ms part of the 100ms sample
sequence, tracking that signal though the 100ms
sample sequence. The variations are typically attrib-
utable to local oscillator drift, the reference to which
the frequencies are measured by the GPS receiver,
and variations in Doppler shift attributable to both
handset and satellite movement.
(2) The frequency variation profile may be modified
to exclude those frequency variations attributable to
Doppler shift cause by the movement of the satellite
associated with the acquired signal which can be
readily calculated from empheris data provided by
the base station or from a previously acquired GPS
signal, a position estimate such as one based on a
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last known position fix or a position fix provided by
the communications base station, and a knowledge
of GPS time which may be derived from one GPS
satellite and a position fix estimate.
(3) To assist in the acquisition of a further GPS signal,
the frequency variation profile may be further modi-
fied to compensate for expected frequency varia-
tions attributable to Doppler shift cause by the move-
ment of the satellite associated with that signal, i.e.
the target signal. Again, this may be readily calcu-
lated from empheris data provided by the base sta-
tion or acquired from a GPS signal, a position esti-
mate and knowledge of GPS time.
(4) Using a dwell over the whole 100ms worth of GPS
signal samples, the GPS processor 25 again sweeps
only a narrowed range of frequencies in which a tar-
get PRN code is known to occupy. This time howev-
er, the correlation process employed to acquire that
signal is modified in accordance with the frequency
variation profile as modified after step (3). That is,
the effects of handset movement and local oscillator
drift are removed or at least mitigated. This is done
in any of the following ways: prior to processing the
data in a conventional manner, mixing it with a signal
that represents the detected frequency variation; or
instead of mixing the data with a fixed frequency off-
set signal as part of the conventional search mech-
anism, using a variable frequency signal, adjusted
in such a way as to incorporate the measured fre-
quency variation.

Example 2

[0026] Using a digital GPS receiver and in a similar
scenario to that described in example 1 where 2 GPS
signals have been readily acquired but at least 2 more
are needed: the GPS processor 25 may again measure
the variation in frequency of any given signal previously
acquired by the GPS receiver throughout the 100ms GPS
signal sample. This time however, where such variations
are deemed severe to the extent that it is unlikely that
the GPS receiver would be unable to acquire weak sig-
nals, the GPS receiver may elect to simply resample the
GPS signal and try again.
[0027] As an alternative to the early-late correlation
method, fast convolution methods and in particular, in-
volving Fast Fourier Transforms (FFTs), may be used in
order to acquired the PRN codes. Such convolution
methods are described in a paper entitled "FFT process-
ing of direct sequence spreading codes using modern
DSP microprocessors" by Robert G Davenport, IEEE
1991 National Aerospace and Electronics Conference
NAECON 1991, volume 1, pages 98 to 105, and also in
US granted patent 5,663,734. The method of the present
invention is equally is applicable to such convolution
methods at least in that any carrier could be stripped from
the signal as described above, before the FFT convolu-
tion was carried out.

[0028] The invention has largely been described in the
context of NAVSTAR GPS, the all weather, spaced
based navigation system developed and currently oper-
ated by the US Department of Defense. However, it will
be appreciated that the general underlying principles of
GPS are universal and not merely limited to NAVSTAR.
Accordingly, GPS is intended to refer to any positioning
system comprising a plurality of spread spectrum radio
transmitters at different locations and a receiver which
determines its location based on the time of arrival of the
transmissions of the radio transmitters.

Claims

1. A method of acquiring a plurality of GPS spread
spectrum signals received by a GPS receiver (24)
comprising the steps of:

sampling said signals for a predetermined du-
ration;
acquiring a first GPS signal from a portion of
said sample;
the method being characterized by:

measuring variations in the frequency of the
acquired first GPS signal throughout the to-
tal duration of said sample to obtain a fre-
quency variation profile comprising said
measured frequency variations, said fre-
quency variations being caused by move-
ment of the GPS receiver (24) and drift of
the local oscillator of the GPS receiver;
excluding, from the frequency variation pro-
file, frequency variations attributable to
Doppler shift caused by the movement of
the GPS satellite (GPS SVs) from which the
first GPS signal originates;
further modifying the frequency variation
profile by compensating for expected fre-
quency variations attributable to Doppler
shift caused by the movement of the GPS
satellite (GPS SVs) from which a second
GPS signal originates; and
acquiring the second GPS signal from said
sample using a correlation process modi-
fied in accordance with said frequency var-
iation profile.

2. A method according to claim 1 wherein the GPS re-
ceiver (24) is a digital GPS receiver and the method
further comprising repeating the step of sampling the
received GPS signals and storing the samples in a
memory, wherein the first GPS signal is acquired
from the stored samples, and wherein the frequency
variation profile relates to variations in the frequency
of the first acquired signal as present in the stored
samples.
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3. The method according to claim 2, wherein the fre-
quency variation profile is obtained by acquiring the
first GPS signal from the stored samples more than
once, using different sequences of the stored sam-
ples.

4. A method according to claim 2 wherein the frequency
variation profile is obtained by tracking the first GPS
signal through the stored sample sequence.

5. A method according to claim 1, wherein the frequen-
cy variation profile is used to acquire the second GPS
signal in the course of a single dwell.

6. A method according to any of the preceding claims
wherein the frequency variation profile is modified to
offset those variations in frequency due to Doppler
shift as observed on the first GPS signal by the GPS
receiver (24) in so far as that Doppler shift is attrib-
utable to the motion of the GPS satellite (GPS SVs)
from which the first GPS signal originated.

7. A method according to any of claims 1-3, wherein
the frequency variation profile is modified to offset
those variations in frequency due to Doppler shift as
observed on the first GPS signal by the GPS receiver
(24) in so far as that Doppler shift is attributable to
the motion of the GPS satellite (GPS SVs) from which
the second GPS signal originated.

8. A method according to claim 4 or 5 wherein the var-
iations in frequency due to Doppler shift are calcu-
lated based on a last known position fix of the GPS
receiver (24).

9. A method according to claim 4 or 5 wherein the GPS
receiver (24) is incorporated in a mobile communi-
cations device (MS1) adapted to communicate with
a nearby communications base station (BS1-BS7);
and wherein the variations in frequency due to Dop-
pler shift are calculated based on a position fix pro-
vided by the communications base station (BS1-
BS7).

10. A method according to claim 7 wherein the position
fix corresponds to the location of the communica-
tions base station (BS1-BS7).

11. A method according to any of the preceding claims
wherein the dwell time employed to acquire the first
GPS signal is exceeded by that employed to acquire
the second GPS signal.

12. A GPS receiver (24) configured to acquire a plurality
of GPS spread spectrum signals received by the
GPS receiver by a method according to any of the
preceding claims.

13. A mobile telephone (MS1) comprising a GPS receiv-
er (24) according to claim 12.

Patentansprüche

1. Ein Verfahren zum Erlangen einer Mehrzahl von
GPS Frequenzspreizungssignalen, welche mittels
eines GPS Empfängers (24) empfangen werden,
aufweisend die Schritte von:

Abtasten der Signale für eine vorbestimmte Zeit-
dauer;
Erlangen eines ersten GPS Signals von einem
Teil der Probe;
wobei das Verfahren gekennzeichnet ist
durch:

Messen von Variationen in der Frequenz
des erlangten ersten GPS Signals während
der gesamten Zeitdauer der Probe, um ein
Frequenz Variationsprofil zu erhalten, wel-
ches die gemessenen Frequenz Variatio-
nen aufweist,

wobei die Frequenz Variationen mittels Bewe-
gung des GPS Empfängers (24) und Drift des
lokalen Oszillators des GPS Empfängers verur-
sacht werden;
Ausnehmen, von dem Frequenz Variationspro-
fil, Frequenz Variationen, welche der Doppler-
verschiebung zuordenbar sind, welche durch
die Bewegung des GPS Satellitens (GPS SVs)
verursacht wird, von welchem das erste GPS
Signal stammt;
ferner Modifizieren des Frequenz Variationspro-
fils mittels Kompensierens für erwartete Fre-
quenz Variationen, welche der Dopplerver-
schiebung zuordenbar sind, welche durch die
Bewegung des GPS Satellitens (GPS SVs) ver-
ursacht wird, von welchem ein zweites GPS Si-
gnal stammt; und
Erlangen des zweiten GPS Signals von der Pro-
be unter Verwenden eines Korrelationsprozes-
ses, welcher in Übereinstimmung mit dem Fre-
quenz Variationsprofil modifiziert wird.

2. Ein Verfahren gemäß Anspruch 1,
wobei der GPS Empfänger (24) ein digitaler GPS
Empfänger ist und das Verfahren ferner aufweist
Wiederholen des Schritts des Abtastens der emp-
fangenen GPS Signale und Speichern der Proben
in einem Speicher,
wobei das erste GPS Signal erlangt wird von den
gespeicherten Proben, und
wobei das Frequenz Variationsprofil sich auf Varia-
tionen in der Frequenz des ersten erlangten Signals,
wie in den gespeicherten Proben gegenwärtig, be-
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zieht.

3. Das Verfahren gemäß Anspruch 2,
wobei das Frequenz Variationsprofil mehr als einmal
mittels Erlangens des ersten GPS Signals von den
gespeicherten Proben erhalten wird, unter Verwen-
den von verschiedenen Sequenzen der gespeicher-
ten Proben.

4. Ein Verfahren gemäß Anspruch 2,
wobei das Frequenz Variationsprofil erhalten wird
mittels Trackens des ersten GPS Signals durch die
gespeicherte Probe Sequenz.

5. Ein Verfahren gemäß Anspruch 1,
wobei das Frequenz Variationsprofil verwendet wird,
um das zweite GPS Signal in dem Verlauf einer ein-
zelnen Verweilzeit zu erlangen.

6. Ein Verfahren gemäß einem beliebigen der voran-
gehenden Ansprüche,
wobei das Frequenz Variationsprofil modifiziert wird,
um diese Variationen in Frequenz zu verschieben
aufgrund von Dopplerverschiebung, wie an dem ers-
ten GPS Signal beobachtet wird mittels des GPS
Empfängers (24) insoweit als dass Dopplerverschie-
bung der Bewegung des GPS Satellitens (GPS SVs)
zuordenbar ist von dem das erste GPS Signal
stammt.

7. Ein Verfahren gemäß einem der Ansprüche 1-3,
wobei das Frequenz Variationsprofil modifiziert wird,
um diese Variationen in Frequenz zu verschieben
aufgrund von Dopplerverschiebung, wie an dem ers-
ten GPS Signal beobachtet wird mittels des GPS
Empfängers (24) insoweit als dass Dopplerverschie-
bung der Bewegung des GPS Satellitens (GPS SVs)
zuordenbar ist von dem das zweite GPS Signal
stammt.

8. Ein Verfahren gemäß Anspruch 4 oder 5,
wobei die Variationen in Frequenz aufgrund von
Dopplerverschiebung basierend auf einer letzten be-
kannten Positionsbestimmung des GPS Empfän-
gers (24) berechnet werden.

9. Ein Verfahren gemäß Anspruch 4 oder 5,
wobei der GPS Empfänger (24) in einer mobilen
Kommunikationen Vorrichtung (MS1) eingebaut ist,
welche geeignet ist, um mit einer benachbarten
Kommunikationen Basis Station (BS 1 - BS7) zu
kommunizieren, und
wobei die Variationen in Frequenz aufgrund von
Dopplerverschiebung berechnet werden basierend
auf einer Positionsbestimmung, welche mittels der
Kommunikationen Basis Station (BS12 - BS7) be-
reitgestellt wird.

10. Ein Verfahren gemäß Anspruch 7,
wobei die Positionsbestimmung zu dem Ort der
Kommunikationen Basis Station (BS1 - BS7) korre-
spondiert.

11. Ein Verfahren gemäß einem beliebigen der voran-
gehenden Ansprüche,
wobei die Verweilzeit, welche verwendet wird, um
das erste GPS Signal zu erlangen, überschritten
wird, von dem, welches verwendet wird, um das
zweite GPS Signal zu erlangen.

12. Ein GPS Empfänger (24), welcher konfiguriert ist,
um eine Mehrzahl von GPS Frequenzspreizungssi-
gnalen zu erlangen, welche empfangen werden mit-
tels des GPS Empfängers mittels eines Verfahrens
gemäß einem beliebigen der vorangehenden An-
sprüche.

13. Ein Mobiltelefon (MS1) aufweisend einen GPS Emp-
fänger (24) gemäß Anspruch 12.

Revendications

1. Procédé d’acquisition d’une pluralité de signaux
GPS à spectre étalé reçus par un récepteur GPS
(24), le procédé comprenant les étapes consistant
à :

échantillonner lesdits signaux pendant une du-
rée prédéfinie ;
acquérir un premier signal GPS à partir d’une
partie dudit échantillon ;
le procédé étant caractérisé par les étapes con-
sistant à :

mesurer des variations de la fréquence du
premier signal GPS acquis sur toute la du-
rée dudit échantillon dans le but d’obtenir
un profil de variations de fréquence com-
prenant lesdites variations de fréquence
mesurées, lesdites variations de fréquence
étant dues au mouvement du récepteur
GPS (24) et à la dérive de l’oscillateur local
du récepteur GPS ;
exclure du profil de variations de fréquence
les variations de fréquence imputables au
décalage Doppler dû au mouvement du sa-
tellite GPS (SV GPS) duquel provient le pre-
mier signal GPS ;
modifier par la suite le profil de variations
de fréquence en compensant les variations
de fréquence attendues imputables au dé-
calage Doppler dû au mouvement du satel-
lite GPS (SV GPS) duquel provient le
deuxième signal GPS ; et
acquérir le deuxième signal GPS à partir

11 12 
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dudit échantillon en utilisant un processus
de corrélation modifié en fonction dudit pro-
fil de variations de fréquence.

2. Procédé selon la revendication 1, dans lequel le ré-
cepteur GPS (24) est un récepteur GPS numérique
et lequel procédé comprend en outre les étapes con-
sistant à répéter l’étape consistant à échantillonner
les signaux GPS reçus et à enregistrer les échan-
tillons dans une mémoire, le premier signal GPS
étant acquis à partir des échantillons enregistrés, et
le profil de variations de fréquence étant relatif aux
variations de fréquence du premier signal acquis
dans les échantillons enregistrés.

3. Procédé selon la revendication 2, dans lequel le pro-
fil de variations de fréquence est obtenu en acqué-
rant plus d’une fois le premier signal GPS à partir
des échantillons enregistrés, en utilisant différentes
séquences des échantillons enregistrés.

4. Procédé selon la revendication 2, dans lequel le pro-
fil de variations de fréquence est obtenu en suivant
à la trace le premier signal GPS à travers la séquen-
ce d’échantillons enregistrés.

5. Procédé selon la revendication 1, dans lequel le pro-
fil de variations de fréquence est utilisé pour acquérir
le deuxième signal GPS au cours d’une seule tem-
porisation d’acquisition.

6. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le profil de variations de
fréquence est modifié dans le but de compenser les
variations de fréquence dues au décalage Doppler
qui sont observées sur le premier signal GPS par le
récepteur GPS (24) dans la mesure où ce décalage
Doppler est imputable au mouvement du satellite
GPS (SV GPS) duquel provient le premier signal
GPS.

7. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel le profil de variations de fréquence
est modifié dans le but de compenser les variations
de fréquence dues au décalage Doppler qui sont ob-
servées sur le premier signal GPS par le récepteur
GPS (24) dans la mesure où ce décalage Doppler
est imputable au mouvement du satellite GPS (SV
GPS) duquel provient le deuxième signal GPS.

8. Procédé selon la revendication 4 ou 5, dans lequel
les variations de fréquence dues au décalage Dop-
pler sont calculées à partir d’un dernier relevé de
position connu du récepteur GPS (24).

9. Procédé selon la revendication 4 ou 5, dans lequel
le récepteur GPS (24) est incorporé dans un dispo-
sitif de communication mobile (MS1) adapté à com-

muniquer avec une station de base de communica-
tion (BS1-BS7) voisine ; et dans lequel les variations
de fréquence dues au décalage Doppler sont calcu-
lées à partir d’un relevé de position fourni par la sta-
tion de base de communication (BS1-BS7).

10. Procédé selon la revendication 7, dans lequel le re-
levé de position correspond à l’emplacement de la
station de base de communication (BS1-BS7).

11. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la temporisation d’acqui-
sition utilisée pour acquérir le premier signal GPS
est surpassée par celle utilisée pour acquérir le
deuxième signal GPS.

12. Récepteur GPS (24), configuré pour acquérir une
pluralité de signaux GPS à spectre étalé qu’il reçoit
au moyen d’un procédé selon l’une quelconque des
revendications précédentes.

13. Téléphone mobile (MS1), comprenant un récepteur
GPS (24) selon la revendication 12.
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