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PCT Publ i cati orprokessig’98/ 25157. These techni ques usually assume that the
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earth or nmoving slowy, such as the speed of a. person walking). Wen the
SPS receiver | BACKGROWNDa car, the effective. Doppler effect due to the
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Cor | HGt er i i ndumption of the SPS recelver. The faster the velocity of the mobile SPS receiver, -
the more time consuming is the acquisition/search process. Tracking (after
. acquisition) of SPS signals is also effected by faster velocities of the mobile SPS
 receiver. These pfoblem.é are caused by Doppler effects from the motion of the

SPS receiver, which are compounded by the motion of the orbiting SPS satellites

which are moﬁng at high velocities. Several techniques are known in the art for

predicting the Doppler effects due to the motion of the SPS satellites. These

techniques are particularly useful for stationary SPS receivers (which may be

capable of moving). Such techniques are described in U.S. Patent Nos.

4,445,118 and 5,841,396; and PCT Publication No. WO 98/25157. These

techniques usually assume that the SPS receiver is essentially stationary (e.g. fixed

on the surface of the earth or moving slowly, such as the speed of a person | S
" ‘walking). When the SPS feceiver is moving in a car, the effective Doppler effect - .

due to the rapid movement of the SPS receiver, may be considerably different than

an estimated Doppler for a stationary SPS receiver. Thus, the techniques in the

prior art, while normally helpful for many situations, may not be advantageous

when the SPS receiver is moving at high velocities.
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SUMMARY OF THE INVENTION
' The present invention relates to methods and apparatuses for determining a
change in a communication signal and using information related to this change to



change in a communication signal and using information related to this
change tWOWDOGTA06274 PCT/ USOQ 19905 -2 affect the proceBSTHEWYE
reception of) SPS signals. In one exenplary nethod, a change in a

comuni cation signal received by a comunication receiver i's determ ned.
A paraneter, based on the change, is determ ned, and SPS signals from SPS
satellites are processed according to the paraneter. For exanple, the
paranmeter may be representative of a notion information which nay be used
to determ ne a frequency range for seaﬂching for SPS signals in the
process of acquiring the SPS signals fromat |east one SPS satellite. -
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The present invention is illustrated by way of example, and not by
limitation, in the figures of the accompanying drawings in which like references
indicate similar elements. ‘

Figure 1 shows a flowchart which depicts an exemplary method
according to one aspect of the present invention.

Figure 2 shows a flowchart which shows another method according to
the present invention.

_Figure 3 shows an example of an apparatus according to the present
invention.

Figure 4 shows an example of a measured Rayleigh envelope.

Figure 5 shows an example of a graph depicting signal level crossing rate
relative to a specified level in decibels.

Figure 6 shows an example of a graph depicting mean fade duration for
various vehicle speeds.

DETAILEDDESCRIPTION

Methods and apparatuses signals are described for determining a change in
a communication signal and using information related to this change in processing
SPS. The following description and drawings are illustrative of the invention and



a communi cation signal and using information related to this change in
processi WPOIMEF4 The fol | owi ng description and draw ngs a?@T’F-W%’é’g‘?sat i ve of
t he invention and WO 01/ 06274 PCT/USOQ' 19905 "~ |I. -3 are not to be
construed as limting the invention. In the follow ng description, for

pur poses of explanation, nunerous specific details are set forth in order

to provide a thorough understanding of the present invention. It will be
evident, however, to one skilled in the art that the present invention may
be practiced without these -specific detdils. :In other instances, well

known structures and devices are shown in. block di agramformto
facilitate explanatijon i.pvention, in on nent,, deal s
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require exte Bﬁflo‘{xﬁatidiﬁilékb hﬁéllaﬁll, to @Mldm&ﬁnfmmﬁdm the GBY meabj} ]Ehef-= g r cost-
sensitive nmobile co atl of the :
i nvention is ¢ e@@tptﬁﬁﬁﬁ%ﬁ ‘P@SF‘%‘@@%‘@ recel %el Ei)wever the
i nventi on wi |dxamplekiféouere knowe that there wasi littlgymotions then the Doppler effect (due '
to motion of the GPS recelver) would be minor and the GPS receiver could avoid
long searches over wide Doppler regions, a process that often results in very long

acquisition times.

This mvent:on, in one embodiment, provides a method for determining

~ such platform motion, when the GPS receiver is integrated with, or is in proximity

with an operational communications device. ' '

. This invention has the advantage in that specxahzed exterhal equipment
used to determine motion, such as accelerometers, gyros, speedometers, etc. may -
be avoided. Such equipment may be expensive, require-extensivé installation, and
may be unwieldy, especially for cost sensitive mobile consumer applications.

A preferred embodiment of the invention is a cell phone with an integrated
GPS receiver. However, the invention will work equally well for cell phones or
other communication devices that are in communication with a cell phone (e.g.
over a serial wired link or even a short rénge wireless link), where the cell phone
is in close proximity to the communication system and where both share similar

platform motion. :
A method, according to one embodiment of the invention, observes the

fluctuations of the envelope or other signal parameters of the communication signal



ot her communi cati on devices that are in comunication with a cell phone
(e.g. oOWE019624rial wired |ink or even a short range wir BFEUSOVIONS  where
the cell phone is in close proximty to the comunication system and where
both share simlar platformnotion. A nmethod, according to one enbodi ment.
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signal paraneters of the comrunication signal | WO 01/06274 PCTI US00119905
-4 and derives fromthese fluctuations velocity information, which is then
used to determne how to process (e.g.4search for) GPS signals. It is well
known that in nobile situations cellular type signals undergo rapid signal
| evel fluctuations due to interference fromreceived signals provided to
the nobi | e fendderivgs fram theserflnctuatipnseyeloeify dnfopmation, whigh is thepasediay be
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statisti cal e nvel ope is near y}lt Istically
i ndependent Iseflegtions ofbpeatbybildingsnhen such neasurenents are nade 1/2

wavel ength apart. Iﬁa%f&eﬂ@sem&ﬂ;emexsmﬂmamﬁw distHbutich 80O
nmeasur ement s |s rovided in G A Arre

vanc bile
oo Garvi o dhe sipiope f tircelved pntlLaspauni T it parfoyipang, ﬁﬂowm‘ﬁ@le tem
Techni cal Jo 1hty]él§lﬂibﬂﬁoﬂ.917lﬁ’theﬁnoreeasanﬁlrmveahloﬂ§@lMHIhe receiwdd phone

band, the in 1e ans a vehicle
or ot her rmV| Qﬁ%?é‘bjﬁ‘ggovg{s&% A nvef%)%goanﬁ? e%{%;%{%oﬁgée up and
down, and thdlalfwmgwavﬂimgﬂatﬂmfadmgtl&a@uﬂmammabs&ﬂlatsthﬁgmahfudnof| on of
the speed of tﬁ{&veioge fsQletily SafistiERRPindEpenbiert Béﬁeéﬁhﬁasﬁénéﬂ?éjﬂﬁerpéb hhe

so-called le crossing rate.. The nean value of the envelgpe I's found and

a level is séi'ea&“"ﬁﬁné%tém Wavelength ppart A#@Fwés@aﬁmﬂae @é“’GB bel ow t he

phenomena, including measurements is provided in G.A. Arrendondo, et al.,
" Advanced Mobile Phone Service, Voice and Data Transmission," pp. 303-315,
Bell Syste ical Journal, January 1979.

For example, at 850 MHz, a cell phone band, the independent fades are
around 7 inches apart. Thus, as a vehicle or other moving platform moves, the

envelope will appear to move up and down, and the average rate at which this
motion occurs is a function of the speed of the platform. One measure of this rate
is found by the so-called level crossing rate. The mean value of the envelope is
found and a level is set a prescribed amount below it, for example 10 dB below the
mean value. The number of occurrences are measured over a period of time, say

* 10 seconds, when the signal level drops below this lower threshold. The rate of
such threshold crossings is a measure of the fade rate. For example, at around
850 MHz it can be shown that at a speed of 20 miles per hour the fade rate for a -
10 dB threshold relative to the mean is around 18 times per second. An alternative
measure is the average duration of fades below a threshold. At 20 miles per hour
at 850 MHz the average fade duration is around 5 msec. The fade rate is
proportional to the vehicle speed and is also proportional to the frequency of the
received signal. Similarly, the fade duration is inversely proportional to these
quantities.



mean val ue. The nunber of occurrences are neasured over a period of tine,
say 10 waremmwezisa when the signal |evel drops bel ow this | peEUsésnogsshol d.
The rate of such threshold crossings is a neasure of the fade rate. For
exanple, at around 850 MHz it can be shown that at a speed of 20 niles per
hour the fade rate for a - 10 dB threshold relative to the nean is around
18 times per second. An alternative neasure is the average duration of
fades bel ow a threshold. At 20 nmiles per hour at 850 MHz the average fade,
duration is around 5 nsec. The fade ratg is proportional to the vehicle
speed and is also proportional to the frequency of the received signal.
Simlarly, the fade duration is inversely proportional to these
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of _ level and a high level. Thus, the level of Doppler uncertainty may be determined
from the estimated speed (obtained from the fading statistics) and this level of
Doppler uncertainty may be used to determine the level of searching for Doppler
shifts (e.g. the number of Doppler bins to search may be based on the level of
Doppler uncertainty). : : '

Models for fadmg phenomena for moblle systems are provided in Lee (see

William C.Y. Lee, Mobile Comn § Fundamental, pp. 100-105,
Howard Sams & Co., 1986). The model produces equations for the number of
level crossings (one direction only--e.g. positive) per second, n(R) and the time
below a given level R (called the “fade duratlon”) are:
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Doppl er uncertainty). Mdels for fading phenonena for nobile systens are
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equations for the nunmber of [|evel crossings (one direction only--e.g.
positive) per second, n(R) and the time below a given level R (called the
"fade duration") are: n(R) = 42-a (VA Re 1l-e R t(R r2-"" (2) W
01/06274 PCTI USO0O/ 19905 -6 Here Ris the |level normalized by the RVB
signal level, Vis the nobile velocitybéand A is the signal wavel ength.
Note that the level crossing rate is proportional to frequency and the
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recei vers. Alhembad] uved 66 prédict e AEmBErs ANCTerttitids thes®edudlians ar¥sddem or a
GSM time divisign nul _ttrlgﬁ([le access cellular system or even a paging type
|

system The “g‘BfS\m §s typically measured is a change over tine in a

signal anplitude diiguretieshowisgifldwchestdepiofing bme gemerslivediexampleiof thet i on _

T IR, SN OE SRS e 15,1220

nmeasured in detsamined.oFhis gammppicatignsignat may be 2 cglhdar telephone signekwhigh SPS

signal s. The enfilfiaaTobd divitionThisitiple A6&sS (COMA)IedhhidRl PorafidtinBuididg and the

manner in wh Ib%méeg (caiifferent receivers. Alternatively, it may be an AMPS analog cellular

system, or a GSM time division multiple access cellular system, or even a paging

type system. The change which is typically measured is a change over time in a

signal amplitude or other signal level of the received communication signal. As

noted above, one such measurement is the signal level crossing rate. Operation

102 determines a parameter from this change which has been measured in

operation 101. This parameter is used for processing SPS signals. The

processing of SPS signals occurs in operation 103, and the manner in which the

SPS signals are processed is determined at least in part based upon the parameter.
Figure 2 illustrates a more specific method according to one embodiment

of the present invention. In operation 201, a change is determined in the cellular

communication signal. As noted in Figure 2, this change may be a measurement

in the signal level crossing rate. In operation 203, an approximate motion

information is determined from the change in the cellular communication signal.

This may be performed by a lookup table or other techniques for converting from

the measured information regarding the change in the cellular communication

signal to an approximate motion information. For example, equations (1) and (2)

may be used, or the Bell System Technical Journal referred to above shows

various graphs which may be employed to convert from the change measured in

operation 201 into a motion information determined in operation 203.

)



SPS signals are processed is determned at |least in part based upon the
paranet enwo bi/sidie 2 il lustrates a nore specific nmethod aceordisogisees one
enbodi mrent of the present invention. In operation 201, a change is
determned in the cellular conmunication signal. As noted in Figure 2,
this change may be a neasurenent in the signal level crossing rate. In
operation 203, an approxi mate notion infornation Is determ ned fromthe
change in the cellular conmunication signa This may be perfornmed by a
| ookup tabl e or other techniques for co ertlng from the neasured

I nformati on regarding the change in the cellular comunication signal to
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satellite as well as the Doppler associated with the motion information determined
according to the present invention. Furthermore, various cell based information
sources may be used as descnbed in PCT Publication No. WO 98/25157. For
example, the determination of a specific cell site which is in communication with
the communication receiver may specxfy a Doppler information with respect to at
least one SPS satellite and this Doppler information may be used in conjunction
with the metlon mformauen determined according to the present invention in order
to specxfy a frequency rangelsearch window in the acquisition process of an SPS '
signal. Thus, it will be appreciated that the present invention may be combined -
with other techniques for i improving the acquisition or tracking of SPS signals
such as those descnbed in U.S. Pater_lt_ 5, 841, 396, which is hereby incorporated
herein by reference, and co-pending U.S. patent application 08/842,559, filed
Apnl 15, 1997, which is hereby mcorporated herein by reference.

Flgure 3 shows one embodiment of a mobile system 301 according to the
present invention. 'I'he mobile system 301 includes a cellular communication
transceiver 303 and an SPS receiver 307, each of which is coupled to a |

communication signal measurement unit 305. The commnnication signal




sour ces vr{,a l%gg?-sed_ as described in PCT Publication No. PRfs6otesds For
exanpl e, ermnation of a specific cell site.. which'is In

comuni cation with the conmunication receiver may specify a Doppler
information with respect to at' |east one SPS satellite and this Doppl er

i nformati on may be used in conjunction wth the notion information

determ ned according to the present invention in order to specify a
frequency range/ search w ngdow in the acgyi sition.process of an SPS signal.
Thus, it will be appreciated that the present invention may be conbi ned

wi th other techniques for inproving the. acquisition or tracking of SPS
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305 is coupl tot .communi cation transceiver
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5,663,734. Other types of SPS receivers may also be utilized, such as

conventional correlation based GPS receivers. The cellular communication

transceiver 303 may be a CDMA cellular telephone transceiver or a GSM cellular

telephone transceiver, an AMPS transceiver, or a variety of others commonly in

use. The communication signal measurement unit 305 is coupled by channel 309

to a source in transceiver 303 to the received cellular signal in order to measure the

cellular signal. The measurement of this cellular signal may be according to

conventional techniques for measuring the signal level crossing rate as described

herein. The measurement of this signal level crossing rate may then be used to

determine a motion information as described herein. For example, a lookup table

which converts from the signal level measuring rate to an estimated velocity may

be performed by the measurement unit 305. This velocity may then be provided

by channel 312 to the SPS receiver 307 which accordingly modifies the frequency

search window for acquiring SPS signals based upon the approximate motion

information specified by the measurement unit 305.



may be a conventional GPS receiver or it may be a GPS receiver such as that
descri bedvomned2 Patent 6,002,363 or the GPS receivers decTiushEmIdmn U. S
Patent 5,663,734. O her types of SPS receivers nay also be utilized, such
as ‘conventional correlation based GPS receivers. The cellul ar

communi cation transceiver. 303 may be a CDVA cel lul ar tel ephone
transceiver or a GSM cel lul ar tel ephone transceiver, an AMPS transceiver,
or a variety of others conmmonly in wuse. The conmuni cation signal )
measurenment unit 305. is coupled by chaffmel 309 to a source in transceiver
303 to the received cellular signal in order to neasure the cellular
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exanpl e of a _pgeasuyed. | env e.where, . at .a .speed o m | es per.
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measur ed lln mhiclﬂspeel.day:smeqsdredeqmanifmitdwz@raﬂﬁeuﬁ@%za@ssﬁng}edf be used
t t 0 . sed to determ ne the speed of a -
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&therMeasures of Speed

signal crossing r €

Figure S. ‘Figure 6 | n exanple of a graph show ng nean,fade duration for
Vst ous . vehisBre of e brastuondne BVl et Ry BaEea 0
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statistics. thheommunicationsignal's lnvel avithin hp eeceivingghains Qfienithg ayermgeveni ent .
Thi's variati QgceffRd sipal level is provided asa measure of receiver strength, a so-called
~ RSSI (receiver signal strength indicator). However, in some situations this RSSI
is not measured at a rapid rate and hence the ability to determine rapid envelope
fluctuations may be compromised. | : '
Another method of mt_Snitoring the variation of the communication signal’s
strength is to mohitorpower control commands of the cellphone (or other mobile
communication device) transmitter. In CDMA systems, it is often the case that a
cellular basestation sends power control commands to the mobile and in tum the
mobile’s transmit power is adjusted such that the basestation receives the mobile’s
- signal ata preécribed' level. This is called closed loop power control. Often these -
power control commands occur at a high rate, such as once per millisecond, so -
that the mobile’s transmitter can compensate for Rayleigh fading as observed by
the basestation. The power control commands are typically up/down commands
" with small increments, such as 1 dB. These commands can be converted to actual
transmit levels by accumulating such increments. Using this technique of
monitoring the power control commands for the transmitter of the cell phone (or
other communication device), a method similar to that shown in Figures 1 or 2
may be performed to use the change in the cell phone’s (or other communication

' evel in decibels. A neasured signal |evel-

crossing rate mayadifdidsedplediotsly a\ariaty of fellivat f€ poRfed dsfa@tRPhs such as.
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performed by exam ning an AGC control voltage or signal that is used to
cont r ol WOMWEIAnuni cation signal's level- within the rece’f’qr'ﬂanwaqsn. Oten
the average received signal level is provided as a neasure of receiver
strength, a so-called RSSI (receiver signal strength indicator). However,
in sone situations this RSSI is not neasured at a rapid rate and hence the
ability to determne rapid envel ope fluctuations nmay be conprom sed.

Anot her nethod of nonitoring the variation of the.communication signal's
strength is to nonitor power control coPrands of the cell phone (or ot her
nmobi |l e conmmuni cation device) transmtter. In CDVA systens, itis often the
case that a _cell, | ong..r ol to the
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basestation pmcesseds the nobile's signal at a prescribed level. This is
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phone' s (or etrdightfarward implementation. WO 01/ 06274 PCT/ US00119905 -10 systeni s)
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processed. One shou tice in_the btgs:/ﬁé;vniﬁt hod that the paranmeter that is
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; may be assigned a unique PN code so as to permit identification by a remote '

(o)

receiver. Pseudolites are useful in situations where GPS signals from an orbiting
satellite might be unavailable, such as tunnels, mines, buildings, or other enclosed
areas. The term satellite, as used herein, is intended to include pseudolites or
equivalents of pseudolites and the term GPS signals, as used herein, is intended to
include GPS-like signals from pseudolites or equivalents of pseudolites. In the
preceding discussion, the invention has been described with reference to
application upon the United States Global Positioning System (GPS) system. ‘It
should be evident, however, that these methods are equally applicable to similar
satellite positioning systems, such as the Russian Glonass system. The term GPS
used herein includes such alternative satellite positioning systems, including the
Russian Glonass system. The term “GPS signals” includes signals from
alternative satellite positioning systems.

Although the present invention has been described with reference to
specific exemplary embodiments, it will be evident that various modifications and
changes may be made to those embodiments without departing from the broader
spirit and scope of the invention as set forth in the claims.



described with reference to GPS satellites, it will be ap eC|ated that t he
t eachi ngyVoaﬂQﬂ'é'qual Iy applicable to positioning systens &ﬁ

pseudol i tes Wf pseudolites and satellites. Pseudol | tes
are ground-b ansm tters—whi ch broadcast a PN code (simlar to the .
GPS signal) nm ” band carrier signal, generally synchronized
wth GPS tine WH’ may be assigned a unique PN code so as to
pernit identificati on By a r*em)te recejyver. Pseudolites are useful in

situations where GPS signals froman orbiting satellite mght be
unavai |l abl e, such as tunnels, mnes, buildings, or other enclosed areas.

The term sat gily as used here| n, is intended to include pseudolites or
equi val ents Qf “pseudolites and the term GPS signals, as used herein, is
i ntended to What i :1ike signals frompseudolites or equival ents of

pseudolites. In the precedlng di scussi on, the invention has been descri bed

with reference to Posi ti oni ng
Syst em ( GPS) Syst@h[nnglﬁf”gI HS%HB’%QAPQ@%%%%M?/%&EF@? BPWE%e met hods are
equal | y appl symhh eSRS:) resieivier whichgaicasipleidite agomimunipationressivercsid methoth as t he
Russian G ona&?’ .em The term GPS used herein includes such alternative
sat el I|te poSI Pom g systems, including the Russian onass system The
term " GPS si gnal sdetemmining@shangs:in p sommynication signabreceivedsby said i t e posi ti oni ng
systens. Although the BéRRicatiche&ivee” has been described with reference:
to specific exenqlary embodiments. it will ge evi dent that ri ous

modi fi cati ons and9€ ﬁﬂ"gsal?‘?é‘imﬁ%r haged op saidyc RSSIPE SEP t hout :
departing fromthe brosx(gﬂalsmsemdSPSmceivennpenmﬁ:etdpecxﬁadbylsmdn as set forth
in the clainms. WO 01/ gg%;ﬁ}ggﬂl UsOQO 19905 111111111111111111 . )
~~M11111 1111111 -11-- is claimed is: 1. A nmethod for determ ning
a position of a nobile satellite positioning. system (SPS) receiver which

is coupled tg a C%Wb&@éxh%lhﬁxqcﬁﬂéf&ﬁsma%ﬂnﬁﬁicm sxg.ﬁtrigralc'énm
determining a change 1n a communi cat|on SI gnal received by said

comuni cat | Oﬁlgp@é@pmtt,edfromawuelass ceh site

3. A method as in claim 2 wh_e:éin said ce]hi_lar signal uses a code-division
multiple access (CDMA) technique to distinguish between different communication

receivers.

4. A methqd as in claim 2 wherein said cellular signal uses a time-division
multiple access (TDMA) technique to distinguish between different communication
receivers. '

5. A method as in claim 2 wherem said change is a change in signal level as
said mobile SPS receiver and satd communication receiver together move and
wherein said parameter is a motion information of said communication receiver.

6. A method as in claim 5 wherein said motion information determines a
search range for acquiring SPS signals from at least one SPS satellite.

7. A method as in claim 6 wherein When said motion_'infonnation specifies a
first velocity, said search range is a first range and when said motion information
specifies a second velocity, said search range is a second range.




determn raneter, based on said change, and proces sob/oes| gnal s
Wilofhed XcHfusiay

in said eiver in a manner specified by said parameter. met hod
as in claim1 wherein said comunication SI gnal is a cellular signal
transmtted from a wreless cell site. 3. W\Ahereln
said. cellular signal uses a code- leISIOﬂ nult

techni que to distinguish. between different co &b@@ I” m,ters
met hod as in claim2 wherein said cell uk Ar signal*u i sion
nultiple access (TDVA) technique to distinguish between d| fferent

comuni cation receivers. 5. A nmethod as in claim2 wherein said change is
a change in g gnalA hRild ad claiti 7 wiiekir m&ﬁ&v&lﬁcﬁly\dﬂesmdnSﬁddecond
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5 wherein said notion information determ nes a search range for acquiring

SPS S|gnalsf om im 6
wher ei n when d;al d%m) elﬂg%tas W%?mfwgﬁﬁgpée%é ?PS ;eceleblfﬁﬁel?x?\ﬂ\ ?%%&[t Sl“?sa d
sear ch range pissudorange taat leashore SHfisapllite in yiew ofsaida¥PS seeeiverat i on  specifies

a second velocity, said search range is a second range. IIIlIll , WO
01/ 06274 PCT/ US00/ 19905 11111111 1'1h111lj -12- S 8. A nethod,as jn claim?7
wherei n sai d ¥-r stA methodias in ¢laim Q wdereispdparameteris yeed ip detsapiningsaid sai d

first range igsesdordrge aridsald chandis ¥ fidingobaidkignd tsdl.r ange. 9. A method as
in claim5 wherein said SPS recei ver determ nes at |east one pseudorange

to at |l east one SPS satellite in view of said SPS receiver. 10. A nethod as
in claim9 whdrei nA smbile pemmmication systemedmiprisidgt er m ni ng sai d -pseudor ange,

and sai d change is, g,d@d ﬁu&{néé@s%ﬁ L-?Jeﬁ/\éﬂvh checefvelBRA tn%cesEqasPS)

communi cation system co & posItion NG 8ys
recei ver which recei vesSSESsignaloiremnsPs saslﬂse%l gnals from SPS satellites;

a communication receiver which receives a communication signal;

a communication signal measurement (CSM) unit coupled to said
communication receiver and coupled to said SPS receiver, said
CSM unit determining a change in said communication signal
which specifies a manner for processing said SPS signals.

12. A mobile communication system as in claim 11, wherein said CSM unit
determines a parameter based on said change and wherein said parameter specifies
said manner.

13. A mobile communication system as in claim 12 wherein said
communication signal is a cellular signal transmitted from a wireless cell site.

14. A mobile communication system as in claim 13 wherein said cellular signal
uses one of (a) a code division multiple access (CDMA) or (b) a time division
multiple access (TDMA) technique to distinguish between different communication
receivers.

15. A mobile communication system as in claim 12 wherein said change is a
change in signal level as said mobile communication system moves and wherein
said parameter is a motion information of said mobile communication system.



a communi cation receiver which receives a conmuni cation signal:

conmuni MOOL6224 gnal neasurenent (CSM) unit coupled to s&F s@@ﬂ'ﬂ"f%l cation
receiver andcoupled to said SPS receiver, said CSMunit determning a
change in said communi cation si gnal mhlch specifies a nanner for

processi ng sjmlm "ﬂr"m 2 A nmobi |l e communi cation systemas in clai m
11, wherein erm nes a paraneter based on said change and
wherein said parane speC| f ies said manner. 13. A nobile comunication .

systemas in claim 12 wherein said cobdunication signal is a cellular
si gnal transrn'tted froma wireless cell site. 14. A nobile conmunication

system as | | wherein. said cel |l ular uses, 0 e of (a) a code
di vi si on mJI fgp@&ggo 7“%”?55“51?91%'1%%‘5 aldr‘m? Il e access
(TDVA) tec hnnfwmamm ditermimey aisedrcv inge for adquifing 8PS sigoalsfroinc deastroner ecei ver s.
15. A nobi I {&%ﬂ cation systemas in claim12 wherein said change is a
change in si g?r‘#) evel as said nobile comunication system noves and
wherein said paraneter is a notion information of said nobile
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SPS si.gnal s daidfib@dn infiafmatiGmspecifieSa sevond velocity, $2id séareiniangesis agegondi cat i on.
systemas in _claim16 wherein when said notion information specifies a
first vel oci®®)8%said search range is a first range, and when said notion
I nformati on speC|f|es a second veIOC|ty said search range is a second

18. bi d first -
range. 2{ne) IASTHan Bt QRich&h %‘ﬁﬁlain'i' Sal\?{ln]skd’ﬁ}gtr\ﬁld&@a' TS

vel ocity secon oci t first range”is smaller
in frequencylsﬂdsaﬂlansaﬂ@e%ddﬁlecﬁhﬁg’éa‘dl@“W‘Sﬁ)‘ﬁﬁmél erdnfreanenay thah system as
in claimi15 We@bﬁuﬁg%g SPS receiver- determ nes at |east one pseudorange
to at least one SPS satellite in view of said

19. A mobile communication system as in claim 15 wherein said SPS receiver

determines at least one pseudorange to at least one SPS satellite in view of said

SPS receiver.

20. A mobile communication system as in claim 19 wherein said parameter is
used in determining said pseudorange and said change is a fading of said signal
level.

21. A method for determining a position of a mobile satellite positioning
system (SPS) receiver which is coupled to a communication transceiver, said
method comprising: ' '
determining a change in a communication S1gnal transmitted by said
communication transceiver;
determining a parameter, based on said change, and processing SPS -
signals in said SPS receiver in a manner specified by said
parameter.

22.  The method of claim 21 wherein said change is a change in a power level
determined by monitoring power control commands reccived by the
communication transceiver over a communication link.



SPS recewqe@még. A nmobil e communi cation systemas in cl abg‘rﬁl%o(‘(m%se! n said

par anet e ed in determ ning said pseudorange and sald change .is a
fading of said signal level. 21. A nmethod for det - Pt of a

obile satellite positioning system (SPS) receiver | | |ed to a
conmmuni cation transceiver, said nethod conprising: l M,m lH nge in
a communi cation signal transmtted by said communic n ,

determining a paraneter, based on said ghange, and processing SPS signals
in said SPS receiver in a manner specified by said paranmeter. 22. The

met hod of claim 21 wherein said change is a change in a power |evel

det er m ned .bnmnimmabo&mmwhabin&mr:hmgl i epeivuﬁldvdayleﬁehﬁined/

conmuni cat i on_transceiver i N i V0O 01/ 06274
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met hod of cl adircuitry ofisaidcommamicdtiomtrangeeiver by qontelling elewientsof saidi ned by

noni toring po SRR krafisegivRNds provided to a power control transmtter
circuitry of salrd communication transceiver by controlling el enents of said

comuni cation transceiver. 24. The nethod of claim 22 wherein said power

control comeggls arip mER6@bIESint 2D WhérelhraRFpcWer eontidl coMfRAdSAet © Signals
recei ved by said

basestation . fromsaid co nication transceiver. 25. A
nobi | e conmunitEHYS @?MBWFC&%? tofi %‘F?q"(%lotﬁ'osé‘lﬁ?aé?ﬁ%“syst em
(SPS) recei vefromBBhidkRomaumication aaskcgivaccesses SPS signals from SPS
satellites; a conmmuni cation transcei ver which receives and transmts a

communi cation signal; a comunication signal neasurenment (CSM unit coupled
to said -25. A mobile communication system comprising: '

a satellite positioning system (SPS) receiver which receives and processes
SPS signals from SPS satellites;

a communication transceiver which receives and transmits a

_ communication signal;

a communication signal measurement (CSM) unit coupled to said
communication transceiver and coupled to said SPS receiver, said
CSM unit determining a change in said communication signal
which specifies a manner for processing said SPS signals.

26.  The system of claim 25 wherein said change is a change in a power level
“determined by monitoring power control commands received by the
communication transceiver over a communication link.

27.  The system of claim 25 wherein said change is a power level determined
by monitoring power control commands provided to a power control transmitter
circuitry of said communication transceiver by controlling elements of said
communication transceiver.

28.  The method of claim 26 wherein said power control commands are
received from a basestation in response to signals received by said basestation
from said communication transceiver.

29. A method as in claim 21 wherein said communication signal is a cellular
signal transmitted from a wireless cell site.



conmmuni cation transceiver and coupled to said SPS receiver, said CSM unit
det er m nWwo162Mange i n said communi cati on signal whi ch BORUBSNE05a manner

for processing said SPS signals. 26. The system of claim 25 wherein said
change is a Mvel determ ned by nonitoring power control
conmmands recei ni cation transceiver over a conmuni cation
link. 27. The mgm J,Q WS wherein said change is a power |evel
deternmned by ‘nositerim control_lgz_om'rands provi ded to a power
control transmtter <circuitry of said Comruni cation transceiver by
controlling elenents of said conmunication transceiver. 28. The net hod of
claim 26 wherein sai d povver control commands are received froma

basest ati on res Si ecei ved sai d, basestation _from said
communi cat i ow? tra nﬁgnﬁﬁgﬁ sg@ Fﬁmﬂ%ﬂﬁsm@%wf?gféﬁh

communi cat i oracedgdarisxomalt:pblabedsa(CDMAgnedhn e redistingaish bewween differetk ess cel |

et hod as | n SPARAENeN blelvEIE )& e Yok g Rk dpvais, 20 4 (2

a code- di vi s|t®hnnu¢t0¢$@$§bﬁw$wmwmg@muqmehmm@nvmgw sh between
different conmmunication transceivers or (b) a tinme-division nmultiple
access (TDMA) = techni que t%é‘gzll stingui sh between different communication
transcei vers~131. 831

in signal |eygld nﬁibxle SBS dedgbier Akl mdmmxuwonm@mﬁogam%uon '

i or mat | on G G BENEL A P ave il Sl Ememeai ER. ol i m 31

wherein said notion informati.on determnes a search range for acquiring
SPS signal s om af widh& é;!ﬂ% claim32
wherein \/\/nengga d%m%iﬁgélgsﬁ%gar@a%tq I on sléibhﬁhonggmf Bpggtgﬁﬁlc#ﬁ sai d
sear ch range s¢ascharange for agquigeg SPYsignals from

second vel ocity, said search range is a second range. 34. A nethod as in

cl aim 33 wherein said,fi rsi it s l.ess han sal d second el ocity and
S irst T 3o Aometag hb ot HeesiB HER s Bign SCEIRoR AgEee ag. A

met hod as i nfiedtaedoidy, smﬁeearctnrange i$ 29§t mngecindovher shidmotivadnfatmatioast one
specxﬁes a second veloclty, said search range is a second range. '

34. A method as in claim 33 wherein sa1d first velocity is less than said second
velocity and said first range is smaller in frequency than said second range.

35. A method as in claim 31 wherein said SPS receiver determines at least one
pseudorange to at least one SPS satellite in view of said SPS receiver.

36. A method as in claim 35 wherein said parameter is used in determining said
pseudorange, and said change is a fading of said signal level.

37. A mobile communication system as in claim 25, wherein said CSM unit
determines a parameter based on said change and wherein said parameter specifies
said manner. -

38. A mobile communication system as in claim 37 wherein said
communication signal uses one of (a) a code division multiple access (CDMA) or

- (b) a time division multiple access (TDMA) technique to dxstmgulsh between
different communication transceivers. :

im 29 Wherein said changeisa change ivsigngblevel aa change B

) leagtiane SPSepeHitet i on  specifies a-



pseudor agge, to-At | east one SPS satellite in view of sai dpérfgsidieesver . 36.
A nethod as 1 n claim35 wherein said paraneter is used in determning said

pseudorange, and said change is a fading of said signal level. 37. A nobile
conmmuni cation systemas in claim25, wherein said CSMunit determnes a
par anmet er based on said change and wherein said paraneter specifies said
manner. 38. A nobile comunication systemas in cl aLW"MH&Md
conmmuni cati on signal uses one of (a) a_g yde di vi si onil y e ( CDVR)
or (b) atine division nultiple access (TDVA) technique to di st ndui sh
between different conmunication transceivers. i 11111H WO 01/ 06274

PCT/ USO00/ 19905 111(111122222 there 200 10 11l -16- CL S 39. A nobile
comuni cati on system in claim37 wherei.n saig.change is.a change in
Sonal | ovel 86 <o o PornmuBiean wHEFR IS e DGR FRRe R An - sal o
paranet er i s chagRtih gignalriével asdaidmobile comudumicdtionaystiemmuovies and whersinst em ¢ 40.
A nobil e comuni cat | . t I km: I J Lon

it or mat i on GBI 15 BoPh Aol Bt it molIE BRI o1y o

| east one SPS satellite. 41. A nobile comunication systemas in claim40

wher ei n when id ?ﬂ']db- i j i i i iy, said
search range 4?73 a-fi rsﬁgﬁ%ﬂg’g@%ﬁﬁﬁgﬁpﬁ%%ﬁnﬁ@% orngtﬁ%n specifies
a second vel deformationdeteraings aiseqrah gange foracquinng 8PS signals fronpat leastansi | e
comuni cat i orgpXysatedieas in claim4l wherein said first velocity is |less
than said second velocity and said first range is snmaller in frequency than
sai d second range. 43. A nobile comunication systemas in claim 39 wherein

said SPS receilver Adibile sommaniehtidresystemusdn plaim d0 whegin wheredaid metidn one SPS
satellite in ino%\ﬁVat%n ssp%Ei?ies PRRt 931891&9{ hid search range is a first range, and when
said motion information specifies a second velocity, said search range is a second

range.

42. A mobile communication system as in claim 41 wherein said first velocity
is less than said second velocity and said first range is smaller in frequency than
said second range.

43. A mobile communication system as in claim 39 wherein said SPS receiver
determines at least one pseudorange to at least one SPS satellite in view of said
SPS receiver. '



