METHOD AND APPARATUS TO AUTOVATI CALLY TRI GGER PGCSI TI ON LOCATI ON FI XES
FOR EXTERWMAY 200f¥kdelS CROSS- REFERENCE: TO RELATED APPLI CATS&Ms2006/060130
[00011The present application claims priority to US. Provisional
Application No. 60/729,300, filed by Sanjeev :Kbushu, et al. on

Oct ober 20, 2005. Field of THE | NVENTI ON [0002] The present invention
generally relates to conmunication Systens, Mre particularly, the
present invention relates to a nethod and an apparatus to .
automatically start and/or stop the generation of position |ocation
data for position location functions in ext Er nal devices, whi chg;re
adapted to be e I (0763 26k dof rom
a mF;bl le stati o%wri{%ﬁ A%SI%\@?I\W? N O%g?&A staﬁg&wf{gne,
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recei ving device generates position |ocation data when it is turned
on and operational. [0004] Mbbile stations, such as cellular _

t el ephones, nmay geneﬂé’e‘éﬁ FRERENCECED IRgH. AHED, ABPLKBA THR SR, via an

i nt egr at e re hpa.,., tion
Cystem (o ooon, " CdflcfteenfEPRResR SRR t R RaBTI Qe v
turned on t&p{&%}j& érﬂ&cblnaﬁan}ae& Khashu, et al. on October 20, 2005,

FIELD OF THE INVENTION
0002} The present invention generally relates to communication systems. More
particularly, the present invention relates to a method and an apparstus to automatically
start and/or stop the gensration of position location data for position location functions
w external devices, which are adapted fo be electrically coupled to and electrically

decoupied from a mobile station,

BACKGROUND OF THE INVENTION
{6003} A stand alone, independent, and portable global positioning satellite (GPS)
receiving device generates position location data when it is turned on and operational.
[6004} Mabile stations, such as cellular telephones, may generate position location
data, either alone, via an integrated GPS receiver, and/or in combination with a
communication system (e.g., @ cellular telephone svstem} when the maobile station is
wrned on and operational,
[8005} Some external devices have position location funciions that use or require
position location data, bt do not have an integral position location device, such as a
GPS receiver. Such external devices may be connected to a stand alone, independent,
portable GPS receiving device to veceive the position location data when the GPS
receiving device is turned on and operational. Since the primary funciion of the GPS
receiving device primarily is to determine and generate position location data, the GRS
receiving device is tumed on when the external device nesds or requires the posIIon
location dats, and the GPS receiving device is waned off when the external device does
aot geed of require the position location data. Tursing on and off {8.g.. manually) the
GPS receiving device comserves resources, such as the portable power supply,
processing, memory, network usage, etc.

[0006]  Some position location devices or functions, which are internal to, integrated



100051Sone external devices have position |ocation functions that use
or requi revopmei/b4sesey | ocati on data, but do not have an i micagrs2bos/060130
position | ocation device, such as a GPS receiver. Such external

devi ces may be connected to a stand al one, independent, portable CPS
receiving device to receive the position |ocation data when the GPS
receiving device is turned on and operational. Since the primary
function of the GPS receiving device prixmarily is to determne and
generate position |ocation data, the GPS receiving device is turned

on when the external device needs or requires the position |ocation
data, andukEie (AP enbes&idVinNDnEBME CRiibS, fubinedofibn WRGR oL R LHLArM-Imabite
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automati calty start and/or stop the generation of position |ocation
data for position location functions in external devices, which are
adapt ed t qodRlel edieretak] theooupk edtet doandnethed tanil cal &gpamabupm@nwi@ﬂi}

a mobile % arg ané}or stop the generation of position location data for position location functions

in external devices, which are adapted 1o be clectrically coupled to and slectrically

decoupied from a mobile station.

SUMMARY OF THE INVENTION

[G010} The present invention includes s method and/or an gpparatus, which



WO 2007/ 048130PCT/ US2006/ 060130 performnms the nmethod. The apparat us

i ncl ude detcnopy/eeessi ng systens, which perform the net eyuanekoso130
conput er readabl e nedia storing executable applications which, when

executed on the data processing systenms, cause the data processing
systens to pertbnn the nethod. [11011] According to one aspect of the
present invention, the nethod and. the apparatus automatically start
and/ or stop the generation of position |lpcation data for position

| ocation functions in external devices, that are adapted to be
electrically coupled to and electrically &coupled froma nobile
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BRI £ DESCRIETL G GIo, THERRAVENGS VoL TAspect e of Lhe present,

i nventiontare il TUStrated by way~BF EkEmPEs ahPHSOn I6rteR fak fram the

the figuresbit sdttonac dhwpacgingndrdw pgarauisngiftral JobienreEaIaNe8s for a

n r i.qn rr ndi ng, el n

urrber s d%éélﬁoz?tz&a Q' K3 t?ondm %mee%rergxati Sdevice in response o determining that the

mobile station is electrically coupled to the external device, and in TSSpoNISe 10
determining that the position location function in the external device is active. The
method and the apparatus do not generate position location data for the positton location
function in the external device in response to determining that the mobile station is
electrically decoupled from the external device, or in response to determining that the
position location function in the external device is not sctive.
[0613] These and other aspects of the present invention will be apparent from the

accompanying drawings and from the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
[6014} Aspects of the presend invention are illustrated by way of examples and not
Hmitation in the figures of the accompanying drawings, in which like reference numbers
desighate corresponding elements.
[6915]} FIG. 1 ilustrates a block diagram representation of a communication system,

including a mobile station and a device, according to one embodiment of the present

invention.



[0015]FIG .1 illustrates a block diagramrepresentation of a

comuni cateeogysimm i ncluding a nobile station and a d&Vilg006/060130
according to one enbodi nent of the present invention. 4 [00161FIG 2
illustrates nore detail ed bl ock diagrans representing the nobile
station and the device, as shown in FIG 1, according to one

enbodi mrent of the present invention. [0017]FIG 3 illustrates a

met hod, which may be enpl oyed by the nobile station, as shown in FIG
2, according to one enbodi ment of the present invention. DETAILED
DESCRI PTI ON OF THE EMBODI MENTS [ 0018] The fol |l owi ng descri ption and
drawi ngs goeid}l | UFIGAL uRkstrhiel NBoleN¥ @RI D BIAR dRLEIRNOLedrBsclifng the mobile
construed a.s limti Bg the invention. Nunerous specific detaiTs are
descri bed S{%’%@ﬁg‘iiﬁ% SVIERGESHL i dEF s L AaPHiinD o preepbedenpt of the present
I nventi on.ipddenyeMer, in certain instances, well-known or conventional

details are not described in order to avoid obscuring the description
of the prd8®h i nV&nt F Shusiréfer enthed. whidnwag sounplened by tenmobile station,

enbodi MentysisRokRen PIESERb- SRS :QSHE EmAbRin0k oPREESRALL Lkoh@of N same
embodi ment " and such réferencé&s include one or nore enbodi Ments.

Conumm cation System 10
DETAILED DESCRIPTION OF THE EMBODIMENTS

{6018} The following description and drawings are ilustrative of the invention and
are not to be construsd as {imiting the invention. Numerous specific details are
described to provide a thorough understanding of the present invention. However, in
certain instances, well-known or conventional details are not described in order to avoid
obscuring the desceription of the present invention. References to one embodiment or an
embodiment in the present disclosure are not necessarily to the same embodiment, and
such references include one or more embodiments.

Communication System 10

[6019} FIG. 1 dlustrates a block diagram representation of a comununication svstem
10 (Fsystem™), including a’mah?}e station 23 and a device 25. The system 10 includes a
(lobal Positioning Sateliite {GPS) system 11, a cellular system 12, and a landline
telephone system 13. The GPS system 11 includes multiple GPS sateliites 14-17. The
cellular system 12 includes multiple cellular base stations 18-20, a cellular switching
center 21, and a location server, which is otherwise called a position determining entity
(PDE) 22, A cellular mobile station 23 {“maobile station”) includes a GPS receiver 24
that communicates with the GPS 11, and includes a cellular transceiver 32 (shown in
FIG. 2} that comarunicates with the cellular systens 12, The device 25 has a position
focation fusction 28 and communicates with the mobile stadon 23,

[B0207 The communication systemt 10 provides wireless communications for ihe
mobile station 23, and is not limbed {o celiular, fixed wireless, PCS, or satellite
commumications systems. The communication system 10 may provide for muliiple
access commanications, v accordance with any standard or protocof, such as, for
example, CDMA, TDOMA, EDMA, or GSM. or combinations thereof.

GPS system 11

[oaz1} The GPS system 11 is a collection of satellites, such as GPS satellites 14-17,

ezch of which wavels in a precise orbit above the earth’s swrface.  Fach satellite



[0019fFIG 1 illustrates a block diagramrepresentation of a

comuni catimosysism 10 ("systent'), including a nobile SicEyiQ006230800
a de-vice 25. The system 10 includes a d obal Positioning Satellite
(GPS) system 11, a cellular system 12, and a | andline tel ephone
system 13. The UPS system 11 includes nultiple UPS satellites 1447.
The cellular system 12 includes nmultiple cellular base stations
18-20, a cellular switching center 21, and a |ocation server, which.
is otherwise called a position determining entity (PDE) 22, A
cellular nobile station 23 ("nmobile station') includes a UPS receiver

24 that coramspliigad egoWl kRdbhedREH b psafth-hAed YERS BdE %kﬁ]@a&) the satellite.
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to the satellrte. code conprises a pre &t'er m et
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repeat ed. o5y A n i ( recei
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each of t h@f\sa!ﬁ\@l(hlghe@ﬁt%hat%} gea Vi wbhealt Q}m@&hwgcﬁemmqumﬁ siignadon
det ector i h teets a.transm ssion articul a
satellite “g gt}%lgrqﬁ%n f% ﬁﬁm agr e%’q%’?‘ ¢OFPE] eéf"iﬂf)h %gﬁ\ﬁgéﬁ“\‘%ﬁhé’“‘d‘mme’
recei ved Sbgmmm;adda\s Iandl bﬁtbrwéms konsssofiatcieviBNdioode: detfreddddfoints (e.g., GPS
satellite.

|ent ual it t he con-el ation val ue
for one ofsalehh&’g ﬁ"‘s’f""%mﬁ?“’sg%? A OF & Ekfag%o ?hﬁg iES receiver is
consi der eq(}f}mmavé}rﬁie&@ﬂbedz t & tir aﬁ%ﬁi&&al Borobdr@ ML inRe Toigdelatidit E{A?LT} or

1. 00221To E[é)ffraf Oeig?bﬁosi' t4 anm 35 ere &&Wiﬁe nobi | e station 23 e
wirel ess celrdr BT k&M ‘75’& }W’é‘f?ﬁ a gye ”%‘é\ﬂér%*’rt*m 23 the
appr oac hesnrp&r fobranigalpesi digons @aézfstﬂzt’ﬂéd FroriSERB of Néﬁ"@:%f ke stations {e.g.
geonetri ce aé%nd ;st :}.c sur enrent §uch as ran%F pseudor ange,
round tri A RN d %FH%F‘% LS ale gidPed?t ?h*“é??%taf‘?ﬁ?mmmed to a
ref ]gar encefmﬁﬁn&s D(eeengh inattbP Ea@d el E PSe o PSLUHALLE CRrvBRASRHRLALIRNRes the
surface of t
posiiion of f¥1e 21101’){15. station 23 using these fimes of reception. The transmit times at
ihese base stations are coordinated such that at a particular instance of time, the times-
of-day associated with nraltiple base stations 18-20 are within a specified error bound.
The acourate positions of the base stations 18-20 and the times of reception are used to
determining the position of the mobile station 23.
[6024} In an AFLT system, the times of reception of signals from the base stations
18-20 are measured at the mobile station 23, This timing data may then be used to
compute the position of the mobile station 23, Such computation may be done at the
mobile station 23 or at the location server 22, if the Himing information so obtained by
the mobife station 23 is transmitied to the location server 22 via & communication Huk.
Typically, the times of receptions are conununicated o the location server 22 throngh
one of the cellular base stations 18-20. The location server 22 is coupled to receive data

from the base stations through the moebile switching center 21, The focation server 22
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(AFLT) or womogesifdoserved Tine Difference (Earn), neasy@subocidserso
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Determ nation Entity (EWE) (e.g., a location server), which conputes
the position of the nobile station 23 uging these tinmes of reception.
The transmt tines at these base stations are coordi nated such that

at a particular instance of tine, the tinmesof-day associated with
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pseudor and8fHodedn the iﬁhd sppicidattho (P Subsivant4 aliinyat@l its tdvelici be cicit,myng

and al gori Gr ously r I ga

used her eli%]ﬁq%vg%g‘ f{r‘ &y &ﬁ R"% e(?unra t| i\[;% ‘géet%%% %Gr “(‘)Kéf tOE ?%‘ﬁ%e% 4 ??tls "Wé‘ the

i ncl udi ng tehevRussd tho SMASS?BM&M@RDastdn&ﬁaehqoﬁﬁapéseduﬁwmmﬁm or fractions

Sg![ : ln,g,? eSX?ficglq% %%?15%81';] LB\S? oég aéif:‘jtﬂi‘?‘?ﬁm "P 1% ﬁme {}f aim 33 c?ssveg’:%fe gm@vvn ¥ é‘iocxtv of
he transmission, the GPS receiver estimates the distance between iself and the satellite.
This estimated distance defines a sphere around the satellite. The GPS receiver 24

knows the precise orbits and positdons of each of the satellites, and comtinuously



transm ssions fromat |east four of the satellites. For each detected
t ransm ssw@moot/B130ecei ver uses the shift in the PM codepdQuesidicaie
the delay (in terns of chips or fractions of chips) between tine of
transm ssion and tine of arrival,. Gven the known, velocity of the
transm ssion, the GPS receiver estimates the di stance between itself
and the satellite. This estimated di stance defines a sphere around
the satellite. The GPS receiver 24 knows; the precise orbits and
positions of each or the satellites, and continuously 7 receives
updates to these orbits and positions. Fromthisrmation he CPS

recei ver ZdcdiSesalididsQo digdse oiiRerdd SosRRMs! FQBm(BRARIRS LUE 80 GHY MRdiver
nt where the spheres for the four satellites i'ntersect.

fromthe po
[ 0028] Al t r?o"fu@ha‘#ﬁéﬂ d@f‘ﬁ'ﬁ’é@ HhPoRpipar@rddhorurmat Pines S it eawi orhers the

have been asek rhade WirRafepfieleRsgt 0 GPS satellites, it will be
appreci ated that the description are equally lppl i cabl eto

posi ti oni 1§%%8ist efBtigmel Hhetrethods prdugptictesol dre presonbinesticonbate been
satel lit e%e@&%aﬁ%@ﬁﬁl?&ﬂ:&%& t @PQ@Q’!@&I&@S’S iR Q'IE %ﬁgugéﬁgaé the dc&c tion are
transmitters, ich broadcast a (sim I”)f’

modul at ed 6R~n 2pplisahle t@awﬁﬁt@mg.s;gn@nw \glexnb ik ;ssemghmmrzee@mmmm of
GPS tine. Eaphai LAD3BLEEGs. @Xe\}?fgh?es%kg gﬁogm ~i%9é@&§nsﬂ\l}z&gd 15 HLALL: o

identification by a renote recelver es are
si t uat i ons’Nusere (ﬁpslﬂglfg raf>E St sipnnal hmogiubited ng zssaiéjabdtcanmrgdagmb,egeuez ally

unavai | ab'*?uci?rﬂﬁﬂe?@%zeff‘iﬁ*‘%' ine. MERER wrallUL1 A NG9S, 10", s‘?t’X'L ' S{z‘;guO% dcadc to

areas. The tent sat , as usechherm n, 1sin I'nc
pseudol i t @esny: rléﬁmﬁwm rtysa otfmqﬁseadm’fm eB*;wdnﬁtcs hee teriahl WPShatigha hdere

peeudol | t o HarBlierbRl B R ihg shRllsl el B G HHAR i heter Bhn e ipes
a recei verbuﬂémm sihgnah@omWrm cBhp kca*tre?s;ateambnmms h@rei ey mtemied to

ut|I|zeth r0|de S|stac at a
in the posit ?%én lpg%al Qh qu“&(sP&lH% thand, li?hé?éig 'gﬁr‘ ?gir%f‘lgﬁﬂ@ ar é‘sed
referred theras, ﬁ@@.&ndﬁi at:rpkze@zdefﬁgmmermtf,ﬂmjdgzm gseedtineod ehivkiehis of

Patents 5,945, ?i‘tlé"s 5,874,914; 6,208, 290; 5,812,087; and 5, 841, 396.
11) 030} For TRt ahte, U. S. Patent No, 5,945,944 describes a method to

obtain fr dﬁi’lﬁél | uSam pahcmﬁhbd? ansig stlle(fl/i@drgﬁ&‘l SP&Cg@E‘@Eem@{Wﬁc completely
nation wth nals to

informati Qn

det er i ne a%eémﬁ%}é‘ P 5’?‘?"’ ‘ftqpﬁgmr S{I&IV&@WB‘ kg pr@h‘tdg r?t‘m%ﬁme‘sd%af 2T Gy share in
descri bes il ﬁm@mcﬁzm&raﬂsm@wﬁeﬁﬁom@ Kazzfidit%ckﬁ@dﬁ@&s & J:fos:c@fmlaﬁ ‘GRS
wewsatelllte tothe reC|ver throug nlcatlonlln

det er mi ne TTRERSs O | BiFt o SFHES | #et 1’1‘ § S pATRERIES NS %3‘%7213’@12?14
further dmmmzmrxoaxdﬁmr agsmt satellite al manac data (or

epheneri s gﬂ%% g, a.recei ver hrou a conmmunication link to help
the recei V&P %0 dEPEiMHIES b 6‘%51“[’c S pdeseRbeng mahel o Qéwm from

al so describsigr piREhathdndsdioekisiia &6@1‘{&%&'{% Gafdrh@Eioh | QIHANGY used in
signal of a @(ﬂl |'ul ar, tel ephone systemto provide a reference signal

at the r eC8F é‘?a’*‘l"Br‘“EyP@%l*’Wfb‘aéiériﬁi“g‘i“‘f‘f %‘h bogitign obfeigeeiNg. 16.5288terbbo.

descri bes sBMEFOedcPibus @ @ﬂéﬂﬁﬁpfooi%'aﬂahﬁ tlhgcﬁ&.'gﬂ’é’z ?xfeq@exfc@c%i"i@r ofl & view
deternine an approxi nat e DOP er for reducin processi ng

time. U. ssalitghio R reepigerdnggyh &e%wb@§\ﬂamhh@h@ddﬁt§ﬁew§¢ position of the
di fferent goeardsuaf B:Satehl § 881994 3LABSS 888 ibes 2 method to transmit satellite

almanac data {or ephemerts data) o a receiver through a communication link to help the
receiver 1o determine its position. ULS, Patent No. 5,874,914 also describes a method to
fock to a precision carrier frequency signal of a cellular telephone system to provide a
reference signal at the recelver for GPS signal acquisition. U.S. Patent No. 6,208,290
describes a method to use an approximate location of a receiver fo determine an
approximate Doppler for reducing SPS signal processing time. U.S. Patent No.

3,812,087 describes a method to compare different records of a satellite data message



8 received at different entities to determne a tine at which one of

the record® 1087/68¢0 ved at a receiver in order to deter HAaRg26@/060130
position of the receiver. [00311lin practical |ow cost

i npl enentations, both the cellular comuni cations receiver 32 (shown
in FIG 2) and the GPS receiver 24 in the nobile station's 23 are
integrated into the sanme enclosure and, may in fact share common

el ectronic circuity, such as receiver cigcuity and/or antenna.
1003211 n yet another variation of the above nethods, the round trip
delay (RFD) is found for signalLs that are sent fromthe base station

1.8, 19, aeoc2da differeidbidiRs % AbicABindd @06 2t BANIALR: éfQEé’ F&%@d& 1Q rbh8veq
correspondi ng base. st af |on 18, 19, or 20. In a simlar

al t er nat i V2 HEChGE 1 PRET FUwerouRe Prequrdipniof thorgepsr. si unal s that are
sent fr Om[Biﬂ:ﬂiﬁDbKﬂ SrdiRhi Wky23st Qnﬁit&&egﬁt%@n§t Bith Ofhe 206 @%&%e&%ﬁgﬂ DEGhs

to the nobile station 23. The round-trip d el ays are eac i VI
two to defEFNT e HNeEHiHdtE. 3p apfdbo RFSwegeivengs de ity mokilowlatidys Zﬁ are

the | ocat k@Rg@ted f& BASES AldQhre BIY %}%ﬁ i OREr g&'ll 0 m@&%rt I8 E‘}?cmtw

the location of the nobile station 23't0 a circ on t eeart
such meas fFEhEHIESSIPOHTERIEE PP HHSWSst at | ons then result in the

i ntersectijpgmRf t Y&?v&' e{n%h?e? e 'sﬂ'f{'tliaﬁhof} e UL @%??c;[dr% aj,0 %our{}{aﬁrgéaoxfe?'gy 80rhPis

two poi nts on_ the ear measur enen
arrival ofows fw?é@’ta&ﬂ}m‘r ergcﬂw%gomw@eépm gatiocy 13p%3ﬁ:&@c®rrbe naihﬂem:aﬁfun

ei ther theszABkL.Qf &rl%r%'dttg 1k Wrﬁog&? ggb&s%zjﬁldjee& 3y cx"’nlﬁ% 3 sjmilar but

system For exanple, U'S. Patent sarbes
system i gliggvpire Wh@bs&?w@nn@ﬁna deblyl isbised foramsedd vex A4S sent from the

det er mi ”e%gbﬁi%rgfﬁxcﬁpﬁ'i@% (1 Q&F%atf’&t iﬁ%ﬁ&xtu} r%t)utwﬁ éit %}”ﬁ%ﬁ tﬁ{gbg%dger{t?&} 2k hatye

represents a tine of a. nessag
conmuni caE‘ii**Gﬁ*@?pgﬁéﬁk% rﬁewv@eﬁ%’td@é taakdo zba&edmtm@m c@invas oAfd dhe-way time

conmuni ca asur epent .t hat ents a
Coeror e Heay, YR B0 ale the it SRSt LA il e B GRS Snstraims
various nﬂtﬁb’d@fifﬁmﬂfd@tmoﬁﬁmﬁa@ozt 1 z@@&kid@an olic aartbThe sdey ht@surements
Al titude |1 -rreasurerrent of t.he

2t tude. Deft Bfbuke bR Sltont hBD R uin InE PRSP St FrrdenodhiFG in
Zg ation 2c®mmranssttbaﬁmabheo mswhﬂteoﬁﬁ& édxﬂi;)SAQfmﬁ ReenRRinkat {Sak,léktz laﬁ'&nﬁin

to as n el lipsoi with its center |ocate
HF ROR%: Ol ot RBIFLSS40h AR B

at the cen B’e may be used to reduce the
nurmber of [Qﬂﬁépendmﬁnmﬁ&w@ﬁmﬂi@ ti’ﬁiﬁﬂ@‘iﬂe@ TQ@@R\@MH G@Stﬁ@teﬁ‘@%' d:k108 o

of the np st ation Pat ent 18

descri besb[!’a? hbﬁe’%hexg & eéﬁmgget’ {E'gpggﬁe’étqﬁ?th%%} fet é"e%%fa?h %Bﬁ”’ff? SYite Rt
i nforr nat diktofheaposiitld oOBcE hassthirghctBYr Bed@eMBhbd e atdIRILIRARELF at
cell si te trang(ﬁ_}ter in com’rungcatl on with the nobile station 23

VO 2007/ 0 Z[“gif?;O LSO HEEMEBRAE et represents a time of travel of a message in the cell
based communication signals between the cell based transcsiver and a communication

systemn, and it} g time measurement that represents a time of travel of an SPS & gnal,

[6834] Altitude aiding has been used in various methods for determining the
position of a mobile device. Alttude aiding is typicelly based on a pseudo-~
measurement of the altitude. The knowledge of the altitude of a location of a mobile
station 23 constrains the possible positions of the mobile station 23 1o a surface of a
sphere {or an ellipsoid) with its center located at the center of the earth. This knowledge
may be used to reduce the nunber of independent measurements required fo detenmine
the position of the mobile station 23. For example, U1.S. Patent No. 6,061,018 describes
a method where an estimated altitude is determined from the infornation of a cell
object, which may be a cell site that has a cell site transmitter in commusication with

the mobile siation 23.



190351When a mi ni mum set of measurenents are avail abl e, a unique

sol uti on ww fobwo43asni gati on equati ons can, be determ ned daarus206/060130
position of the nobile station 23. Wien nore than one extra.
measurenent is available, the "best" solution nay be obtained to best
fit all the avail able neasurenents (est, through a | east square
solution procedure that mnimzes the. residual vector of the

navi gation equations). Since the residua -vector is typically
non-zero when there are redundant neasurenents, due to the noises or
errors in the measurenments, an integrity- moni tor i ng al gorithm can. be

used to dqbesxl;g ne wz&eraé 1111s&tﬁﬁf:ﬂ'@&%ﬂrﬁc@@&ﬁwﬁ&%’&@P@la@t& RltunWeRoRASR to the
ot her [00361 Qr exanp a. traditional Receiver Autononous

I ntegrity MMsHeD Fﬂ?\‘é“’@@ﬁ(ﬂ/}’e ArPEERINeHIPT Hapopdion of dee pebdeseion 23, When
there is any@anst 3hEREKa PEORLRMD i Reisek, Mo ‘b@@l”rs%%ﬂgxax% y be obtained to
measurements. _For exanpl e, one RADA al gorithm determ nes

magni t ude BFt Fhall fasspiiable metsrements {he. Rrorganilonst éqwa*:smgw@cn rocedure
bel ow a. tzﬂ&%ﬂﬁh@zééaéh@%s?&tzalhb@c{gpg{q L dey; g&z&l‘% ua%&:lng}’alb YRCHRT relsisal
smal l er than the threshold & nBasurenments are aons )

consi st ent¥ectof iy vy micriaeRee ovhanibercaut dedindymionorsurandnas. goe o h!amnoases
the threshgl g Lher e.d %1@@113[6%;&%9{ | 1Y 1 RLS rﬁ%m%cﬂz 91&“&? €oNBeOhised 10
t he redundant neasurenents pears to cause

i nconsi st elveymmeyifrHdhe beaswomeed ateoccembtﬂammv&h eanipotbmed sol ution.

Cel | ular UHAT Tor LOGRHIMILY Lpbsfll Ll AtePISRoSLANL 0TS RE2 Bl foring
typically arr nged to cover a geographl ca ove

and t hese {BifiMBradgtrithasway thatisod 3o 48l tlare ico u@seﬁcmay atcbioe:asi tim et of

cel |l ul ar n ent a 0 priar art. . R
col Lulor RS SROLAEnEhy Bl Bl SACHDR ADBIRH Slcfibis i o
di stri but etygnbutie obtpl resjdsbgé wogelfbuihamasighiiehéqgiioanisdrel @ a tHikehold value.

cel | ul ar tem 12 connected to a network of reference GPS
recei ver sﬁy\?\% ﬁam} OVI bﬁ FEY S YEFST 1 Qﬁaﬁ\é\%‘f&hﬁ‘t@i% f'{‘%ﬁ’dt_ S fpsurements
provi de GB&: ep:bmimui s,edmza;nf ofif dsemapnigadectll dioi ﬁgzdbble»aﬂsﬁ fsl iafgaafthdn the
e oot SRS L dieBt STbAm, SacSHBE bl S0 A o
conponent Sncaaﬁmthmmsi fhac @,pﬁsutrer’co WBLLN® 0periatatihRNBEFERGYbe removed to
operators, 1such as_t h uﬁ) ic Safety Answering Points, which respond
to 913. tél é%’ﬁéﬁ?’@@‘leé solufopg g5 conpliant CDVA systems, each base
station orCslebl®sdk8: 20 transmts a pil ot SI gnal which is m)dul at ed

with are J.ng udp-r om, noi se (PM WhICh uni

i dentifi 6585’#81 %i‘g ‘toeafggﬂm‘ pase &4 %ég-¥fb@fﬁ_5?@*§3’é&5nﬁﬂ ’3 teofgyer &
syst ens, tol%@b 1BPhiCe QrdaS withS BQIIE 160eQke, Sdhdl 888 MHiBSrenMHa6h sta§ cheP8A®Gre
every 26. nsec 0038IThe | ocation server 22 t@?l cally includes

comuni cat‘i"éﬁ’nI géﬁ?la&é‘s&b St e enBYBAEDS COHBT Rbr 46 ISnvel faewn irthe poor att.

| ocati on s@fideknRBIEBYscDRatp 2 eh LouR Wg&%ﬁa;ﬁfmﬂh‘c &S BeanN8EVRRdsRod by
t hrough connunlcatlon devices (e.g., nodems or othér network

i nt er f aced)Se!IBHE HVHERRG RBtCT R (iéé celfiderwistom bt mawi hecioraeciedin enotyprk of
or mul tiplygrefslel (hat rRMIVeeh 'uﬂgd?Eﬂ;x%eszﬁf#e%‘ﬁalbé@Qqnﬁt}% oft YarkiGithy gmwée

switches, cellular base stations -20, other UPS si recei ver
or ot her FFOCERNHIG IR Beratsedn cg@piﬁémg the/ppgigers 0@ rségaiws Bt edular

for using @ghQcat 0N ca8IU S pi2 3 ! ~ U 13 othe
e = R L A
6, 215, 442 cORPOBBOLThetwask abinganess v @2¢ colmpoter isgstams oparaoid oy dat:za,cncy
processi n%p@%z%rgf@uch & liHegﬁﬁbhc Safety Angwering Points, which respond to 911 telephone

calls. In IS-95 compliant CDMA systemns, each base station or sector 18-20 transmits a
pilot signal, which is modulated with a repeating psendo-random noise (PN) cods,
which uniquely identifies that base station. For example, for 15-95 compliant CDMA
systems, the PN code is a sequence of 32,768 chips, which is repeated every 26.67
mSec,



a bus, which is coupled to a mcroprocessor and a. ROM and vol atile
RAM and awwoonunégiiol e nenory (each not shown). The procaegInrs2066/060130
coupled to cache nenory (not shown). The bus interconnects these

vari ous conponents together. The |ocation server 22 nmay utilize a
non-vol atile nmenmory, which is renote fromthe cellular system 22,
such as a network storage device, which is coupled to the data
proceSsi ng system through a network integface such as a. nodem or

Et hernet interface. The bus may include one or nore buses connected
to each other through various bridges, controllers and/or adapters as

are wel |l Koo3#) | NThBeodiifon defvdra®Y nFlit MRt ineARies Lh@ W PEALIANIS AN CEuch as
2.2 may performits operatigons automatically w thout human

assi st anca"qFPSSHRFITRE] BHE Hter Bihinaiion prErabt MoK Bescqupipg toetinumber of

I /O contr Qifigend H%&&W%bmﬁf@%a%ﬁ%ﬂ@étﬁ%t BeWibds %cfu SPAG¥Sas 5?36@&‘?‘ Hwork

and other 1/Q devices. it wl| also be appreciated that net

conput er s ‘BEeeshe Pueihpevopkorehierle selkHamsviighinghoanssie? ¥ eneniltiple celtular

conmponent %m@trchﬂ%‘ﬁr{,@ﬁ@& Wc@oa&@ QB%%\%&@XW?:L}?@ p&aﬂ%%@s%%&oﬁmg%@ other

present invention and may act ‘ocat i on server or

Station 2% %@*s@é\/r%@s‘ FOUhET PraGEsRry bl dettine ewgmm e \Gatais| edmples of

bl ock, di i e
26408, fPRGABENIRol REEDDS Wy Sbald SoAR AR IRE SN §paRnss,

as shovvn in FIG 0041 I on i nc udes
ant enna 306uclpdiag UI35§ aiceisfeR4RAV6, £, 88,9 14, &8 12088 el @215.4492el | ul ar

transcei Veﬁ'}i}ﬁﬁ arhb f&:ﬁﬁ QLerder %% @Eﬁ T da%%pr{)m (4 Q\zstem R Vygarieq

supply 35 a menory eV|ce e processor "nclrudé
a process éirblporiﬁn@ﬁs andpisttier: mubpprecdsumcendon8{8S. dﬁﬁh@i&tﬁﬁﬂi&\%«i £ eon-~

$6 further, € [ n il stat

the UPS ant enﬁ%ugggﬁ”m‘?ﬁ’ekﬁg%m%g@ei ggr %Ar?cf’“’ugg '? §€3i?t"?y“‘@‘“““ ‘ué’}?‘"‘%&? {not
acqui si ti chownd Thabhd m@fcmmm%tthwd\mbmShawt)mmtmow@m‘ ofhe ngaﬁiﬁescmw
functions “’F’erg%'\', ru?gzi: %r TR IaH&n emd)r}f oy %C 13§|1g18£)%$8§| g?teeffff vstem 22,

signals (é.g. ransm
14-1.7) arsech 68@1 u&d&’d{‘hrm’gg&, tdeeidePStact énpeawdtd aadhi Rk ptr@:csbmg system

acquisiti citcuit.. which uir t he .PN Pseug]or ndom
oi'se) codueiRo TECURIEHES st 0o Radem v Edeiord ibterlacea Hio Rt
by circui I}m(lmixagmm oot Mse@@ommﬁtﬁﬁmg&h(dﬂm: tBAR0MN ) hiri BB EHRE gﬁﬁem&m
by the proc ne or |ncnb|nat|on W th. r data

recei ved fr ﬁf 8?“%?% &8 é"geeﬁleﬁs‘nf’ﬁ‘@ BSPF Aitalt SR SifPaons, 6“%‘("(‘)%&%‘"‘ er 2

posi tion Inmaibﬁtrﬁﬁnﬂﬁﬁ apé%néﬁs gutormagithlt dtholORGh VAN sthddB, In some designs
satellites 31The cel Lul,ar F%)&enna rls"?l and the cell ul ar

transcei vé?heé‘c? g?%f%‘l’ u‘Efﬁr "’C'BP‘P ALFERPeor HEF FORMUISH ReUnterdn ek rinrugicate

for processitngssevETuBiicRidDang beahs ﬂ@@@ésV etvvangss ba ﬁ?ﬁ‘e&i@%& A¥SletRork
conmmuni cation |ink- Tecommnlcatlonl is typically a radio

f r equency SEBRIERT B3t PBRT FFRBTOFBRS S d‘f'?‘é‘dh%ﬁtc Fegige ROmpoORANS B perhaps
mor e base nsdrabb@psnchds 2Ry hadd K0y LaRWUNINe Hrb QA RVLAMPnd AL 28NRAWheation

server or a PDE,

Mpobile Station 23 and Device 25

046} FIG. 2 illustrates more detailed block diagrams representing the mobile
station 23 and the device 25, as shown in FIG. §

[0041] The mobile station 23 includes a GPS antenna 30, the GPS receiver 24, a
cellular antenna 31, @ cellular transceiver 32, a processor 33, a user interface 34, a
portable power supply 35, and a memory device 38, The processor 33 further includes a
processor port 37 and other mobile functions 38, The memory device 36 further
includes the method 39

[GG42} In the mobile siation 23, the GPS antenna 30 and the GPS receiver include

cireuitry, such as acquisition and tracking circuiny (mot shown), for performing the



100441The cel lul ar transceiver 32 contains a transmit/receive swtch
(not showwto wov/043130ut es communi cation signals (e.g., radica i 065403
signals) to and fromthe comruni cati on antenna 31 and the transceiver
32. In sonme nobile stations, a band splitting filter, or "dupl exer,"
is used instead of the Tilt switch. Received comunication signals
are input to a comruni cation receiver in the transceiver 32, and
passed to processor 33 for processing. @pnmunication S|gnals to be
transmtted from processor 33 are propagated t o nodul at or and
frequency converter (not shown), each in the transceiver. A power

anpl i fi er fhinaions hewigedifdr FREIVIHAARCRLYREIS P N6ILRA e TG0 R OF o 18l
S|gnal to an ag ro riate level for transm ssion to one or-nore base -
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dat a generaatiadmlsxyma&qw Shidd and 3RRIIHLAGKIRG aliEE &&Lé&% sl tz**% (@%@emm

recei ver |H§ transm tted over a communi cati on
cel | ul ar aif%i dlofiet rdhe YeFoRDrEelysd satstlies btd 718020, Wfﬁh@eﬁ@oactirm {e.2.,
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measur ed. cc’&#?&wé‘ﬁﬁéﬁ‘éi?‘ PHhen skt Tesgierd Pk comrotrssesalne st atlivgr’ syt 12, to
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data can then be transmt ack t© nmo I'on 23 or
renot e Iodﬁi"?ﬁns f%lﬁf@ﬁidéft aitbrnagbband ﬁ@rcuﬁb}ae immwr’@ sutimtieszcmgzim for

comruni ca nk ool Y, ) t; en
5, 874, 914% 883%1 QAR SERBREC b pERITRIN "e‘}%g%‘r”g& s siznafs ) e"‘*’Jé‘Bﬂt‘"‘“‘i

devi ce ané‘aﬂﬁnt}@ﬁa@\@ﬂtﬁp@nﬁﬁ@em%’@t@ &akh, Tirotosivomitptiof 0R4 74 Eheicdlt a radio
i nput devigce, Lyl Al ﬂté{azl?%t?ﬂ @ﬁ?t{}dﬁ&he% %Q&{)%E!ugg% eh asgg ow ?rgiﬁaﬁ?stamms

receiving input “data et manua rom’a
f rom anot H@r Oelkaer@tg@nmmumw«gemz‘éma {mtanuahm}nput the dat a input

device is ngyb 0*%9 cglﬂﬂ a3 rrgm&l ver *: conbziz;i; m%sya iﬁmlift S(ref*ée;( 3%1%%%191 shma, Y.

amcroph nd a vorce recognitton
[ 0048] The wdatha rovtp at)mdewc@eotz ypaedd Ky gpr Mbdﬁ&}{dﬁb& strahd) go FRICHBH0The

f b t d For out
user . to SRR B0 oEf o0 TG PERE) T2l “rohararee e g bona

di spl ay i mpiggsgi ﬁitr:es ponSipiexct,8C \ﬂsﬁ@ irheadi apl @y IVBNhSch ONREQS o4
rinter, for exanple,

Banpi os. SPTa s HugBers fufy SR 2B Befish et Siin i upticeger 32 and

\é' deo, ggwmd th pagessor 3grfaplpsocesiiagt s::onizeﬁmma&t §<xxz$9%$%l%n}wr&n
evi ce represe at a stqrage device, such a

conput er %ﬁ%ﬁ’r dg\%{%@&%%g%ﬁ%}m%&{?@?rﬁlg ffﬁ“@%ﬁmﬂ*@ﬁ“ﬁ’éﬁ@éﬁ?@"m each in

storage nmegd mlénsmfn@ér ex giuplee amMeml’a}do@ﬁ}ﬂrﬁﬁ‘ze%ﬁm&&@i&%ﬂ&@ze%l% e pain

nore mne q Et | ocat ed . at onf or Mn_e locations, and

i mpl emsm%a NP HRE A ST QPR IS BYitegsmissisaiaicng Oéﬁ?%%%m&c@a 1&r20

i npl enent §gdadn of int g Biﬁbbdix&e'ift aF i@ mdBilc stAlioadel tda&neeﬁﬁpﬁemm}ké lisitton

devi ce 36 ¥ g{‘d %/ devi.ce rgy?dqabl e by _a _ processor and ca }

storing dﬁ"?‘g BHAPS P ipdhe b Sr?é"{“’ﬁﬁf:%‘? OnHIEIHHEY OFeF %L@F?mﬁcﬂ tink

(e.g., the getbahizdy) mnEéﬁ@-E@b%e@JmEélﬁa«:@%&%EMs 9§V’bCQ‘h§§oé @% zggﬁmz Boithen

are not limted to, EFROM

RAM ROM EPROM
f1oppy), EPCROUES BDocrys AT FPéWPy«m%lﬂcz" &mgamv@ %*éb&@gs Hie GBS recsiver
control s bhenenandbt WhiQf tH@ath Rk 6nSAlehiOR @ 3k elGi CHAE received from the

base station’s own GPS receiver or other sources of such data. The position location
data can then be transmitted back to mobile siation 23 or to other remote locations,
More details about portable receivers wilizing a communication Hnk are disclosed in
commonly assigned U.S. Patent No. 5,874,914,

[6046] The user interface 34 fiwther provides a data input device and a data output
device {each not shown).

[0047} The data input device typically provides data to a processor int respouse 1o



nobil e functions 38 in the processor represent any or all other

functi onswab 2doh@48180i | € station 2% that have not al r eadypd¥©e$2006/060130
described herein. Such other nobile functions 38 include, for

exanpl e, operating the nobile station 23 to permt the nobile station
to make tel ephone calls and conmuni cate data, [00511The processor 33
has at | east one processor port 3-7 an interface to the processor 33
that is adapted to provide the positionjbocation data 43. For
exanpl e, the processor port .37 may represent one or nore dedi cated.
or nultiple, xed ports on the processor 33 OT may represent

comuni Catﬂ,@:ﬁ\&ngl azptxh&iaﬁelekméza&midhan@ cebMeh dr &OLLRAINANIPOSHL! other
| ocati on data be_comuni cated via the processor port usi ng

any type e“ﬁr"ﬁfco@% 1ce. Epr BRI Rt e Gfoberbrevias i v keHwardwii 018 5e,
protocol @ khe n&fs%&ﬁ@aﬂ%@ QRQ RipL ek an&"ﬁ'\%ﬁd ﬁc@ﬁﬁ&% ﬁ@gmn for

controlled by the US based National Marl ne El ectronics ASsocia
(NVEA) . NVEAYPY-a corribined el ectrical and data specificati on for

comuni ¢ atg{} UBIbet waen ARk A a%kfﬁ;%%% %@a %5 %@des@&aaé‘r;x% Eﬁ: LgtNRﬁ}l use by a

generally, recelvers such receiver
pr ot ocol |u§'31a°‘n€ﬁ?f§e‘b? SEHPER deniceneFPh sEiPUEM Bsusthdfbrodts ORBut device 18 a

recei Vers 4eiay C%W&&&@re ok bP g 5 'a; etrz*z&% 9:?5&2)3{?% '\{%A% 9 :lig?’tim display

protocol uses a sinple nerlcan ard
| nt er chang&reAStrRy m‘»siérﬁ’if%tﬂw’t@?’n‘r@m éacb ingays bp rosiseioér bmatprdleérl m@swhmvysl

dat ais tr@c’ﬂﬁ{?léé&%x’;ﬁa@:mé%@&%?cﬁe 7 8 c.e te%ialvr{%gm;? Gal E%hgé sezm ces,

"l'isteners” he standard al so defines eac
(message) £r4Rye- cgwrﬁ\vh@gmalqtcl i steners can parse nmessages accurately.

Each ness tar S fdbst Ll Y,
character g&ﬁ%nt. et pe o 3rr%als age ‘{SA‘M} %g?é’ff‘agﬁ §§r319ﬁ§{e“fc81 f%‘\/\/ a8
are commﬂﬁ@wm‘t@d?m?h&\‘chs ¥ otvariactiele {trhammmreda@&b% y:ef'agk,lzﬁwﬁiz:ﬁzh eor
| ast data c IS speri sk, S i e
f ol | owed Stéig )%wo%%é %C&%% e‘%ﬁ%ﬁrﬁ’ ’[e%b%s%%hc Iepor‘figllﬁz’l %‘eﬁ‘é’\’%fk%‘ﬁ%‘pﬂ?’ﬁ%‘y“
slt ores anefnp poma:‘e@%m&abhé ispeotamiabis tiemrgyozfeﬁbcﬁrhﬁ)@%?ﬁtﬁdxﬁaiﬂ on the
el ement s anmpl es..of . the .port e powe
suppl y 35%"%@1 rrm}% dr?engaig n‘gﬂ"}‘f |ﬁﬁﬁt{’E§dgr?i o %’ %?ﬁ?%gi’%ﬁ ef‘l?é‘?‘”& é{ef'"é’e 36
The pglr t abblay lmmm dfs’&@p‘wdaﬁﬁe Im‘:liy Fb@sﬁeﬁi’m@a& cedbloer 516@@@8&?@58@ agbﬁ‘es of
port abl e r |ca as no nt o store

ol BREr ST Cba Rab i EE Rl P8 e cbetbid Pfvirape ot Shgnemory

el ectrical “ener epl
anount of dusiee §«5 inhatdei ber srehiddisitad kQRABN ROW, i miecm,_ EPBRENE. PROM,
disk ¢hard or floppy), CD-ROM, DVD, flash memory, etc.

[eo50] The processor 33 controls the operation of the mwobile station 23. The ofher

mobile functions 38 in the processar represent any or all other functions of the mobile
station 23 that have not already been described herein, Such other mobile finctions 38
include, for example, operating the mobile station 23 to permit the mobile station to
make telephone calls and communicats data.

[0051] The processor 33 has at least one processor port 37 an interface to the
processor 33 that 18 adapted to provide the position location data 43. For example, the
processor port 37 mav represent one or more dedicated or multiplexed poris on the
Processor 33 or may represent conymunications via the cellular transceiver 32,

[6082] The position location date 43 may be comnwmicated via the processor port
37 using any type of protocol.  For example, the protocol may be the NMEA 0183
profucol or the proposed NMEA 2000 protocol, which is defined and controlied by the
US based National Marine Blecironios Association (NMHEA). NMEA is a combined

clectrical and data specification for communication hetween martine electronics and



[ 00551 The device 25 includes the position |ocation function 26, a
processor wAooadkisy user interface 41. The device may almor/isp0bdiderse
portabl e power supply, and a nenory device (each not shown), which

may be simlar to those in the nobile station 23. The user interface
41 also may be simlar to that described in the nobile station 23.
][00561 In the device 25, the processor 40 is conmuni cates data. to
and. fromthe position |ocation functiogz26, and to and from the user
interface 41. The position |location function 26 represents any type

of function that operates in response to position |ocation data, such
as the posiid, etork geadhn GRS fecdeeh@imaed QY 0¥ 880 W EhNRotocal
mobi |l e station 23 QQS?%Exgnples of the position |location functi'on
26 i ncl udé® AN SR PESEGR A0S TBTUEISHE B TOHC N recaivers erasommeniaite with
The sci entdafh githgemMMuNity uses UPS for its precision timng capability
and posithgn_infornatjpn, Surveyors use GPS for an increasing portion
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nunber of 1iReheabh MBLHEAR! {ASENALAR RudiRels R PPULEY AFDNGAL KE Sura
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provi de energency roadsi de assi'stance at the pus

by transnidetimggdy dire foel charncte disit Enorediaeip fdil spatietaaentefiid cMaseter is an
sophi sti cated.s Y8508 ALSY; _ L. &, osit.ion on a street

map. Current y t?giég&g‘%%gﬁ%k}%ﬁ%gfg&%%eﬁ %geﬁ%gjégﬁ% ‘(t)‘lfegg%méf where he
or she isl Isugdéstporhbleposter sapthe 36atdrol kodvpteyi dearitadldgsitgbatadray

| ocati on 100581 .Ihe dewvi 295 ¢ be.fixed (L.e., stationary) and/or
R e e e N
vari ety ofumy i irmbidedbwggre ot limdted|tbnbitedics and dnel @ilsNOTHR Sdrsblepower

fol | ow ng; ersqQnak caonmputer .(PC)., a skfop conputer, a |laptop .
conput er g szé;_?pf% P krg'?' %{ble Sn T;I;Pag T r’ﬁg ¢t {ﬁe@g% a‘ﬁf&"?ﬁg’gﬁﬁ?‘”ﬁf S“P?%PJ 5 EY pically
3 uperc Io nmpérae B, iraiterk banonie: dasedd dbsdntat eﬁkeﬁﬁ;}*}; lamlm ﬁx@@cﬁssﬁé}@ﬁehm%ié%@é WR&lewed
igital asgistant. (FDA)..a smart.card,.a cellular tel ephone, a pager,

and a wri 2%‘2?“%%3 m{‘aﬁ%ﬁ%@ 8‘%%3'%%6%%?‘?&%&%‘?“ TRSOFRECRH *h¥ent i on,
the devi c¢0BH}i s Thedteide eXtimtindls thopddioRRutien §lrdtibARE23pARMssor 40, and
separate froﬁrr}thh I.TDbld! e Sllhaté on 23 vyhﬁn tlef}:g\,f?ew ce is electrically
coupl ed t 8 tHe P8 Yt atPEresoeWaR TH ! & YU PPIVEC AFPRIY. Bad 2
decoupl edsfehamytdeeismhbdienst @bhan. wilibh SndBYe BB H8GASR WNEE 1886 station
-device 25,is.the sane é‘:‘%ﬁig‘[t | arger .than the nobile station 23

(e.g., a Faptdp v ETnpt OpETP S HiBtib B that dessrbehindbe mabde spdeniZs.

a nore i nj@esat edimmechasieabs ateangeaBot 40118 bR REROIUIBN addBom the
e

device 25 is .referred "external " (i out si de, separate,

0 as .e.,
di stinct, p‘é‘?‘fi‘."}‘ }Pﬁ*‘t’_t‘ﬁe'}‘%ﬁ?? &0s t"‘_ﬁ‘@vi‘% ISR Fror wyes rigigeigoe ot it hdhe position
physi cal kehabh OREHLRE 20 rebRBEMCEpe %M‘%f%% g%%ﬁ?ﬁb&%ﬁh%épgﬁ%%%i position

before and after the electrical_ coupling. anot her “e

of the pr&aHP dAtRe Sl Heiasiiopgopaiqrogt dd daererined andior pevidsdithetbe
station 2gand stabhgarated with the nobile station 23 when the device
25 is electrically coupled to the nobile station 23. The device 24 is

| ocat ed el hal Ewsampples gbiha postionsaton AndticeRér mtmdtraenddhes vatiely >t
station 2; h 2\ [ fl.eally &oupled fromthe ..
robi | o st AP ongy! Gy AR B8, S b MRl CplEOHE s S8R Wprecision
sane snal fieyng wanattihy modijosisnabifome®n( e Sgryevers iRE IGRRITY) anoincviasig

t he nobi | Laatd ' rgts re in .at ed, nechani cal .
! s 3 { % ) ks ) Y O d : ; Vs < § -
arr angerreﬁ?‘.% ¥ ﬁ f?ﬁ?lsg %‘é‘%g'o gil “Fe ﬁ?m%? ﬁgegd%%/?’%é’ 858 ApROSHA8 Yafiet &F thegppbyof
recreattonal sports available. GPS is popular among hikers, hunters, mountain bikers,
and cross-country skiers, just to same a few. Anyone who needs to keep track of where

he or she is, to find his or her way to 2 specified location, or know what direction and



[ 0061, 1I n one enbodi nent of the present invention, the nobile station

23 i s adapieshot/oushs el ectrically coupled to the device Fp1astoos/060130
electrically decoupled fromthe device 25 15 over a comuni cation

link 42 (otherw se called network, bus, path, connection, channel,
etc.). 100621The comuni cation link 42, providing the electrical
coupling, may use- any technol ogy, such as, -for exanple, wired or
W rel ess. Exanpl es of a wired comunicatign Iink 42 include ,
comuni cation ports (e.g., a USB (Universal Serial Bus) port, a port
for | EEE-1394 bus connection), such as the processor port 37.

Exanpl es  afova it hel @ssheGargsi el beizd iRKedRakNGH e At Qodd SO Q&X@m.
I nfrared f{‘_ggu\ency, ultrasonic frequency, and m croy\%ve frequency.”
parti cul areX&hPre GPUEONPIPeT Esseligmmanived | Samii imgicasy susinyreriadiiace and
frequency drgviie euRraacBroRkeRN and I RLT NG FABMLLGE ) 'anjﬁitﬁgsz your
providing the el ectrical coupling, may use any protocol’or data =~ ~-
format. BEAREMes BtivRHe préswddl coredat Akfror yrwbistineted desierbutliso sshoet the
limted t QuhRnes 85D 8nf stilenkig! .08+ HAE NV E‘ﬁ ribed above )
an | nternet 1Pr o? gc:’él I_E’ ,S éiJthrng S%ﬂ&é\ﬂggg%g ssﬁt&'ro ! gg?’oc&o‘?n erlt%%gﬁeeqtrmk
prot ocol (ofedEm he gr shayiperd Rawesmhahstticsst eniddoot sosholf HTETRNnatahl ccation,
RS232 protiggady, ampEtfaernnels t | I\/eﬂ?ic | knterface .Bus (MI3)
conpati bl ef pr o pcolh, ag{_cgc'a“’l B},r&?eh%%ﬁﬁdv@‘? R ™ %‘Aﬁf@ S 6‘%?0‘?&‘?3 G\fdémﬂ'i“%je?}‘
Net wor k (\AN)depicast Hooky te iGaipuentdd ana Metivigrdd HEANndadihgcalt noBlimited to,

Met r opol it I . VAN , [..a HoneArea Networ k (HA

pr ot ocol , Dgl% ole\r?gc'?- FF;EE{%\@%& ég% rapﬁé’g{og%ﬁ‘dd@‘e&é’t &g%r & ‘%ﬁ%ﬁﬁé@?}é’ué@fﬁﬁ prop
bus conpatsebipetepr vtvorbstatian. D giitiabmanidr,i aagiing:Conmunbaathpnsr, (Pha&MNk~
pr ot ocol , feal Seven (Fl L7 r.ot ocol . ) In one

enbodi rne*ntib)%g%él taﬁgg %r%?gﬁ\éf%\%’%ﬁ o 'r'\teil?‘gp #8?6%15 @""?ﬁtﬁf}{ gﬁ%g 32 FHRG s 2

t he posi t icohulboshiphone dataed 3otia whewaeli ce 25 via the processor port
devij ce

AT R R R WL e ALISTIRCT) -

function 26 the mobile station 23 and separate from the mobile station 23 when the device is
electrically coupled to the mobile station or when the device is electrically decoupled
from the mobile station. This may be the case when the device 25 is the same dize or
tagger than the mobile station 23 (e.g., & laptop computer), or when the mobile station
does not permit a more integrated mechanical arrangement. In this embodiment, the
device 25 is referred to as “external™ {i.e., outside, separate, distingg, efc)) to the mobile
station 23 with reference to the physical relationship of the device 25 to the maobile
station 23 before and after the electrical coupling.
8060} In another embodiment of the present invention, the device 25 is located
internal to the mobile station 23 snd integrated with the mobile station 23 when the
device 25 is electricaily coupled to the mobile station 23, The device 24 is located
external to the mobile station 23 and separate from the mobile station 23 when the
device 25 is electrically decoupled from the mobile station 23. This may be the case
when the device 25 is the same smaller than the mobile station 23 {e.g., a smart card), or
when the mobile station 23 permits a more integrated mechanical arrangement.  In this
embodiment, the device 25 is also referred o as “exrernal™ (i.e,, outside, separate,
distinet, ete.) to the mobile station 23, with reference to the physical relationshi p of the
device 25 to the mobile station 23 before the electricat coupling.
[Gt61} In one embodiment of the present invention, the mobile station 23 is adapted

1o be Giﬁﬁtﬂ&?&ﬁ}-’ ifOli?ied to the device 2% and eie;;;}{;*icaﬁy déﬁ{){ipﬁﬁ’,{i fram the devics 25



[00651FIG 3 illustrates a method 39, which nay be enployed by the
nobi | e stwio 07/&3130as shown in Fla 2. The net hod 39 des@ornE0&IRMSO
whi ch m ght otherw se be call ed sequences, operations, functions, or
the Iike. At step 50, the method 39 starts. At step 51, the nmethod 39
nmonitors the nobile station 23, which is adapted to be electrically
coupled to or electrically decoupled fromthe device 25. In one
enbodi ment of the present invention, thesmethod nmonitors the
processor port 37 for electrical connection between the nobile
station 23 and the device 25. The step Si of nonitoring, may be

per f or med oBr VAKLAMANMRYSn MAETRL(o@briiBE A0S CSSRLrRObs, 3fatll connection,
ot herw se. Atf&'if?b the nethod 39 whether the nobhile station iIs
5.
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[0962} The communication link 42, providing the electrical coupling, may use any
technology, such as, for example, wired or wireless. Examples of a wired
conununication link 42 include commanication ports {e.g., a USB (Universal Serial
Bus) port, a port for IEEE-1394 bus connection), such as the processor port 37.
Examples of a wireless communication link 42 include radio frequency, infrared
frequency, ultrasonic frequency, and microwave frequency. A particular example of a
wireless communication link 42 using radio frequency is known as Blustooth®.

[6063} The communication link 42, providing the electrical coupling, may use any
protocol or data format. Bxamples of the protocol or daa format inclades, but is aot
fimited 1o, one or more of the following: the NMEA described above, an Intemoet
Protocol (IP), a Transmission Control Protocol internet protocol {TCPIPY, a Hyper Text
Transmission Protocol (HTTP), an RS232 protocol, an Ethemet protocol, a Medical
Interface Bus (MIB) compatible protacol, a Local Area Network (LAN) protocol, a
Wide Area Network (WAN) protocol, a Campus Area Network (CAN) profocol, a
Metropolitan Area Network (MAN) protocol, a Home Azea Netwatk {EAN) protocot,
an Instityte Of Electrical And Electronic Engineers (IEEE) bus compatible protocol, a
Digital and Imaging Communications {DICOM) protocol, and a Health Level Seven
{HL7) protocol.

[6064} In one embodiment of the present invention, the mobile station 23 transmits
the position location data 43 1o the device 25 via the processer port 37 in the mobile
station 23 s0 that the processor 40 in the device 25 can use the position location data 43
for the position location function 26,

[Ro6S] FIG. 3 tustrates 2 method 38, which may be emploved by the mobile stagon
23, as shown in FIG. 2. The method 39 describes steps, which might otherwise be
called sequences, operations, functions, or the itke. At step 50, the method 39 starts. At
step 31, the method 39 monitors the mobile station 23, which is adapted to be
electrically coupled to or electrivally decoupled from the device 25. In one embodiment
of the present invention, the method monitors fhe processor port 37 for elecirical
counection beiween the mobile station 23 and the device 25. The step 51 of monitoring
may be performed in various ways, whether at the processor port 37 or otherwise. At

step 32, the method 39 whether the mobile station ie clectrically coupled to or



electrically decoupled fromthe device 25 in response to nonitoring

t he nobi | wosfoat/emB023 in step 51. At step 53, the net hocduQenRRcazes
prelimnary position |ocation data for the position |ocation function
26 in the device 25. The prelimnary position |ocation data is

ot herwi se call ed seed data, and represents an advanced preparation
(e.g., formand/or content) of the position |ocation data 43, before
the position location data 43 is sent tg.the device 25. Such advanced
preparation of the position |ocation data 43 permits the nobile
station 23 to provide the position |location data 43 to the device 25
more qui Clhaeonhign desalfied (o fﬂ%a&ﬂw&.d 5 Erppc%f:lu‘?& t§tt1§<9m§>4m Ttrgg 810Gz ion
39 m)nltors activityn location function n the device=2

response 3§ iBétad Sl iep Thake mrdhodoh sepemten ralimgry so‘et%efcitm’@m figta For
coupl ed t [ Ngs erho. ~0f e nyent;
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gener at ed dBit Shethpogsd 1‘526 d| ssed tdan ahd n@mc«mtian dvatred qlm;mﬁzc%{e soform
exanpl e, 3 $1 0N Qn . functi :
Tt he dect ot 3ei88y 1 P b8akS SERoh IBPES AegtR GEBRUPR IR AR £
processor sg@r to 8% ti@sls*t art Such gdepmeﬁ gspeuttioveby the @oauwz rlgcat}me data 43

position e stati

noni t or i n Q&& g{g ,%%ﬁ,? 4&1%& tggj “ggg V\%%qm%gqcﬁé?n gfm‘t‘f‘?e 5‘86’@%‘&25
port 37 Oﬁn@‘bhﬁim}aEBI}&:A&L&&Ké@IB&;uIieHe rret hod 39 whet her a p03| tion

| ocation f |on | N, Aactive 1n.respons
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device in .étzephéﬁeﬁt:e §$é@ra56¢mtd”ke cfmérhﬂdm&%@ahe medtéle sfdiion, 23 (agidtfighlly

et R TN I e —
det er mi ni m@ﬁzd’mﬁ fi‘tei‘;&ambsbrl ;ﬁ)x“sB aﬁ‘hme&&ckﬁa&ﬂxﬁgtﬁ&wﬁf&%@ﬂ%&% drOlobfBm
devi ce 25_at st {eiponse t% d@ter n| p(g hat tp
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frequency, such as éggtlnuously perlod C when desi.red whe
requi red. PIIRESTRSTIGH 38 HEY *GeREPa %‘f‘pf"l'fé‘ s‘F‘fﬁ“dﬁ“l*}é‘Eﬁﬁ‘%ﬁﬂ mgoqga?,anﬁ

response t@ma thehRbilk rb&kﬂoﬁmﬁy ThBQtdiDPE LE 5Bl KRay BB HePbrhd in various
response to a dfg‘\ﬁrm nﬁtl on by the device 25. For exanple, the nobile

station 239FEndpgrEsait %p’[%@TSFY Bt P CRORRST RSt é\téﬁﬁ&m ¢ ﬁ‘éii}ﬁ‘l%@t?‘%‘ﬁhe‘”

of the nohki c@nﬁkﬁbb&fbxﬁﬁn&%@gﬁﬁm th@rd&%%ﬂhtzg%cﬁ@%'ntzh%ﬂlsgg@gét&nmmmz that
function 2 eo%glres uses, receiyves, or needs, etc. ‘the position

| ocati on &t Pobge sgticy &hiselectialisonpledao f&éé@‘ﬁ@tiﬁgﬁﬁérﬁa‘t@ step 56, the
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device 25 in responseto determnlng hat th em)l tation

el ect ri calfPRthgaesitisn decatipp frnatenddvindbe devige 28 teprspansede Cichrmésp@ ﬁs@ the
to deter mapipg dehiad ’ﬁh%@&%&mncl & 1P LRDRE 0

D007 045 s dulln A SAFALRTcRIE 1o dUDRE BN Mkp YD and in response to
step 55. Atelriapiing that fle mmimm@emmm Athie tbe Hevick 380 isotise 88siby 55.
the mobi | grat @b 28, gehbraf R0k Sk Ayl t

operational sequences gieh Et’3 Beq%;%a& % ?&s‘tmg dz!f% 4!3 gg% THSE raL}ChdaS
in specif ﬂ@ﬁ@émy?eh@e@mtiﬂqe?h‘mt&ﬁ@ﬂ @szrsﬁ.om dvirest rdoeiedni Ted methbfiedd may
illustrate | p t hat

heustra g%%%ggggp% or Webdio 828PR1 § ;@b&% 05t JALIA a%‘%m%& | bl ShEMobite
t hensel vestatien Feandedin wisspmmtodepiaatmn@tzbn@miﬂ:heiebrfma:d”er }“ splcmﬁzphpdw

scope of Jon L ar at us, d t he
nobi | e st Ea}?{%i 5Z%Q&auf }f’ f‘ic p g?ﬁf‘tm aﬂ‘d%%? zftf)p * e ngetﬁ%% %’r‘? gf the
posi tion keshélei antisctaba okdndar {)F)G’ﬁldhl i heattbdn m’xta{idxfllf@ﬁdmﬂSWQ@ezyﬁlres, uses,
external devices

b | [l d.
SRR N ST S L R T SN R (LN ST I

generate position location data for the position location function 26 in the device 25 in

response to determining that the mobile station 23 is glectrically decoupled from the

device 23 at step 32, or in response 1o determining that the position location function 26



[ 00841An executabl e procedure is a segnent of code (i.e., machine
readabl e wiootwodsison), sub-routine, or other distinct sagifwodo60130
code or portion of an executable application for perform ng one or
nore particul ar processes, and nmay include perform ng operations on
received input paraneters (or in response to received input
paranmeters) and providing resulting output paraneters. 100851ln
various enbodi nents, hardw red circuitry,;nmay be used in conbination
with software instructions to inplenent the present invention. Thus,
the techniques are not limted to any specific conbination of

har dwar e ¢i kEItiEFiYe @Hdb sef Iﬁzc&‘b@mﬁ SR 54 Q02 Pardé %Ei@c{d Wg[ﬁgrnfxsoﬁwt Her
instructigns executed by the data processing system

t hr oughout LRGSRy F]ﬁﬁ ?‘8}%“8 FHEPRES - FUTSreH T afﬁéi%béﬁmﬂghrﬁémanmaimnai
descri bed saguddgbdth BEY Lommd ew;aﬁrm&m ag éegg eIl ﬁYq@f %&%ﬁ (11 Qequences, the

simplify descrlgtlon However ose skil I'n

recogni ze HfBed P “’ﬁ%%?ﬁtn%)?‘vé’lﬁ’@fvﬁdet)@ﬁ??éé%ﬁt%m&ﬂ SraiTae. Ethseﬁ? bnepprociated that
esull I e, el SO, ¥ 95RRAM: 0P Y50 BRI sy
aspects ofh ?Wg‘tﬂse‘é’@ni)e |Uﬁ%m1|ﬂéwt rﬁg?y'%%@&eifbmdﬁedbroacﬁerl wsﬁ ahch sqnaret of the
in sof t Wakgent S t.eghni g rrie ut er,
system or ioteﬁe?{%ééﬂe a%etrt%@es%?ng& es;j%?’ gl[ng?ly’h tr%é}éﬁ} ﬁ(lls e{:I t&l“?t g’%’ fg‘E‘S’P 23
execut i ng ASEgBIERY skt rkor viop iton gerpomicai n%dcmmozalm‘aﬁm ﬂ%r%ﬂ:ﬁbdfﬁmun
medi um . g&gg d a Jsncludes a hanj sm, t hat
provi des (i. Z A%ig{gg (gﬂsqng% ? O?\Q%’xﬁ%?ﬁ?{cgj Phf oi#iﬁ%ﬁr% rf‘\éflﬁt g #}(anieamcaliy
accessi bl éﬂwﬁé toaoli akestfelly. Jecaugodputre the nrdilnctddcdedd The ;r@ﬁﬁaﬁbﬁk&i the
g:a\g/: Egl Wit §§152§ Eﬁngfﬂgﬁﬁn@éﬁ%ﬁ tng%l“f%rig olg %étz%xo deag(gif gz]; % L % I’?ggw;t%gaf iaavzf\lo a
machi ne- rééﬁaﬁi@tmd»ruwgfepg&mam@mtmnd&mmeerG)a davichesus aeist BJSEEY e
SOLLVEre (hPieal O IR0 200 dak el sy uhen, sxequled b
per f orm vérd Wrmlhﬂd@smﬁ}}lﬂhﬁzt:pﬁeﬁ&ﬁi vivent beiRyg Rafdde@ns cahtrbidShy the

execut abl t, nd/or B e stored in various, places. For
exanpl e, ge\mg% %ﬁéﬁ 5&38% Sr"t[?%f%%f‘ ?%3@“’?@%%&’&5?%?’&8%‘Wééﬁﬁ‘éﬁ@f‘é’ﬁ

medi a (e.gud theadbvbrd R3nBnacy ntReMry HERIGMEBE GRASICTRFBLY LR detection
magnetic ¢ storage nedia, flash nmenory

t or age nedi.a, 2 tical
devi ces, %L%%\}% ?’I ge%trrg}eye SRS CoPRiist 854 (1BF £GE IR, a*é“t‘*é‘c‘“) The
as wel | asxc@iiecs&ﬂrticmaé dﬁte&md E4abilBE QUEPTES 8R! RNk SOIBMOLile station 2
propagateg (i% da\ ﬂ carrier ves, infrared signals, digita
signal's, &t Y% HEE T He e HEY G- & ETeFl?Oéﬁa’t“iéd e apPrEaln PEGH fon “hle and
been descpiabé@pwtahbn Rk eHee @ sPesiitd 85 %eﬁahz@é@‘ lsmgln@:gﬁiesm jon 23,
thereof. |t i dent that various nodifications may

t hereto \Af‘*f%gl’tﬁ p?Fé%‘a? Y GREOR FHIFHER SO0 o RRBIES 6§ ¢4 PPTAGds tde optnst drecioses

i nvent i on:l&sQ@eNfe@dst;h;uf@rta{&emf)&ké % 8928 | RITB: thd h?hz%%%ﬁ A i d%'i‘%c
dr aw ngs ace accoFdln to be regarded |n an ilTusStra e sen

rat her tham Seachijs é‘f“g 0 23 grrapratesofe oaTivs location data 43, Tizn method md the
apparatus further penmit the mobile station 23 1o perform the function of 2 convent onal,

stand alone, GPS receiver, without wasting resources, such as unngcessarily draining the
portable power supply 35. For example, with the method and the apparatus, the mobile
station 23 does not need to be tumed on and gencrating position focation data 43, even
though the position location function 26 in the deviee 23 doss not require the position
location data 43. Therefore, the method and the apparatus conserve resources in the
mobile station 23 for the other mobile functions 38 (s.g., phone calls or data exchanges)
or extended use of the other mobile functions 38 {e.g., longer talk time or standby
iime).The system, elements, and/or processes contained herein, such as the system 1Q,

the mobile station 23, the device 25, and the method 39, may be implemented in



. A nethod for operating a nobile station, conprising:

det er m ni we, 200y048® nobi | e stati on, whether the nobil e $altRV6080130
electrically coupled to or electrically decoupled froma device;
determ ning, by the nobile station; whether a position |ocation
function in the device is active in response to determ ning that the
nobile station is electrically coupled to the device; wherein the
position location function in the devicesperforms a position |ocation
operation in response to receiving position |ocation data fromthe

nobi |l e station; generating, by the nobile station, the
position |Reakd@ndRtae Qs &Q@bigﬁ?{%vﬁﬁi%btko&@tﬂzg 0 {NRE &Rl HofeMRocessors,
device in response to determning that the nobile stationis ~

el ect ri cald pracesor &éva devich endfevid of arghing-rpedabbnivettdiastior parfirmgng task.
t hat the Lt.L.an,. unet Lanein.d.h i.ce. d.S 1LY 6 ey
ot gener o PR ey R A NG, LaReldbe ARl £ Rele of SRSl RMbodkis
posi ti on lcopmtesnifchinted bt nat inged dvisceommiten spongeploosdet, er eiimiokigr, an
t hat the i-le station i.s, r I oupl-ed om the deyj. Qr,
in res ponrsgg’B {I%)d%é%t g;?érri"ﬁnﬁ? nzglm%haagfgé téﬁéeég%og‘?glﬁ%h qﬂlé%atsgaéen ¥ Irilf‘gfef 0 t’#eﬁ fegal
devi ce i s motesset{INBE), or some other mech2nisA. Métshwdcéenr mphidat amgeaniinhiidec!

roni o' nd By rlhate e spbiat) “re HRENRr Biscimon st andisr rpsived
adapt ed t onfvemeliect by cabipudayplredigdatihie deMigeg modifying, conwbeingl Nor

t he deterq%nin e station i

.. by. the nobile station, whe r the nobil ) C S
el ectri cal %"S%%B%% e’gh?‘gmf‘ﬁg %’5v‘f‘&' egff & é"%‘p‘“&'&%ﬁ%e‘"‘pi)ﬁcg}?i’é] Rb ey of an
3. A net hadfvhasti@pésatd, agder b bokitigshatidimaBRecol @ aigpdi@ecical m |,
uher 1 g Lk BS R BRL B LTSS cCOMRLIRESofle N hS0Phe rencubte

mstructon for implementing predetermined functions including, for example, those of

an operating systern, a soffware application program, or other information processing
system, for example, in respouse user command or input.

[6084} An executable procedure is a segment of code (le., machine readable
instruction}, sub-routine, or other distinct section of code or portion of an executable
application for performing one or mwore particular processes, and may include
performing operations on received input parameters {or in response to received input
parameters) and providing resulting ouiput parameters.

[0S} In various embodiments, hardwired circultry may be used in combination
with software instructions to tmplement the present invention. Thus, the technigues are
not Hinited 1o any specific combination of hardware circuitry and software, nor to any
particnlar source for the instructions executed by the dyta processing system. In
addition, throughout this description, various functions and operations are described as
being performed by or caused by software code 1o simplify deseription. However, those
skilled in the art will recognize what is meant by such expressions is that the functions
result from execution of the code by a processor, such as the processor 33.

[6086} It will be apparent from this description that aspects of the present invention
may be smbodied, at least in part, in software. That is, the techniques may be cartisd
vut in a computer system or other date processing system i response to its processor
executing sequences of instructions contained in a machins-readable medivni.

[6087} A machine-readable medivm includes any mechanism that provides (i.e.,

stores and/or transnits) information in 2 form accessible by a machine {e.g., & computer,



21 4. A method for operating a nobile station, according
to cl ai m 0 dogr/043€30 conpri si ng: nmoni t ori ng, pyrtdeocdaizh e
station, the activity of the position location function in the device
in response to determning that the nobile station is electrically

coupled to the device; wherein the determ ning, by the
nobi |l e station, whether the position |ocation function in the device
is active is responsive to the nonitoring. 5. A nethod
for operating a nobile station, according to claiml, further

conpri si ng: generating, by the nobile station,

preli m nary pagidelRB. b6t 8RdRh&:AN, &Mpi@&sg&th %&&&@t Al%ﬁa&{l&ﬁ& aRy,
in the device in response to “determ ni'ng that the nmobile station 13

el ectri calahy desifsleidh vovel 98 aevprcmvre processors, etc.). 63 maﬁmmdﬁdc sedium
operating w”QHldx&«;S&&&éé)ﬁ' RS %&9 4 Qofd Bl %c (e i:er ifh, met! w&i .)9) and

wherein the“pre \§: nary p 5|t| on Ioca | On data further
| east one dofe Which wheh somient bok deheppossingoysiocEty. orrodatsan a?)_Acaum the

V\nﬁte:]g:jnf ?L Qcpz%rtgtp § ngQ{xs Sn,ﬁ‘fe%ts 'o?!aie a;ﬂ‘ QL g!xnﬁt d‘g i g&?? g}. été §1|1;>C eéscecutabie

usi ng a wispig arﬁomwé@‘tdmzmp b@ appred Inesmmmiml drm eSaniplept hmdhiﬁzaneadabie
Che posi (o PacHERSR FRRi R ERA TR R T Cangs sty e
| east one reddddecéash nowhoy: (Iaﬂ}aéxamgnabd gisk ppbizga tiealin, andichisidn@e enedia,
flagsh memory devices, nor-volatile memaory, cache, remote storage device, ete)), as well
as electrical, optical, scoustical or other forms of propagated signals {e.g., carrier waves,
infrared signals, digital signals, ete); etcIn the foregoing specification, the invention
has been described with reference 1o specific exemplary embodiments thereof. It will
be evident that various modifications may be made thersto withowt departing from the
broader spirit and scope of the invention as set forth in the following claims. The
specitication and drawings are, acoordingly, to be regarded in an illustrative sense rather

than & restrictive sense.



wherein the device is |ocated external to the nobile station and
separate fromthe nobile station when the device is electrically
coupled to the nobile station or when the device is electrically
decoupl ed fromthe nobile station. 10.2@ met hod for operating a
nobi l e station, according to claim1, wherein the device
is located internal to the nobile st@ijhpyysand integrated with the
nobi |l e station when the device is electrically coupled to the nobile
station, and wherein the device is |ocated external to
the nmobile statiop and t ' S i when t he
device is electrigalIyAzﬁggﬁg%gg&%%gﬁﬁt gﬂﬁg%#ﬁg”%?g¥§gﬁl 11. A

met hod for operatj nphj i on. A | tQ. im a1, .
wherein the posi t?ég%l dgg’ﬁfotﬁe {‘% tgﬁg‘% ggt}lonl’ %?ﬁg tggmoggg%%l@c%ie{%nWﬁléyn

t he poskeipsd tb oc alettonalfyudecbimed hpensicaicpr ocessor port in the nobile
station. 12. A nethod enployed by a nobile station, conprising:

moni toring a posiddt@mihiogatyi tbermpbideasism; whethtr agtapioadodatiol €unction in the
el ectrigal.ly. coupl.ed to an external device;, . . . determnin
whet her SRt s SOV B e usttn SHEBH BRe LB ihe it tesistian ictostisally yoWUUplodte
to the eaxti®: Mabredeme §Bsilioh loRERATERCHOR iMBRIdeOIcE PEIrRE aRRSikibh Aation

| ocati on processor port; - generating prelimnary position
| ocat i oAPTURHOR P 6FSPANSE R ECRIF IS nesitiRe lasrt @y el freiehemobile stetéponse to
determ ning that the position |ocation processor port is electrically
coupl ed to the extaeiging.de\themobile station, the positiomlocatidnrptafor thei poyitioh
the fungti i t l i 0 .pOsition catj.on. .

pr ocess B ki B Rl R P RS Bk ® el S ctogiioat
| ocat i opoughéetddo the device and in response to determining that the position location function in the

device is active; and

not generating, by the mobile station, position location data for the position
location function in the device in response to determining that the mobile station is electrically
decoupled from the device or in response to determining that the position location function in the

device is not active.

2. A method for operating a mobile station, according to claim 1, further

comprising:

monitoring, by the mobile station, a position location processor port adapted to be

electrically coupled to the device;

wherein the determining, by the mobile station, whether the mobile station is

electrically coupled to the device is responsive to the monitoring.

3. A method for operating a mobile station, according to claim 1,

wherein the position location data further comprises a National Marine

Electronics Association (NMEA) protocol.



determ ni ng whether the function in the external device is active on
the position |ocation processor port in response to nonitoring
activity of the function in the external device;

generating position |ocation data for 5?e function in the external
device in response to determ ning that "the function in the external
device is active on tha passd fodBpdr@Gild QbbiRY LERRSRIoRMdlto BN 1, Blther
not generating position |ocation data for the function in the

ext er nal°®YeVi'tE in response to determining that the position |ocation
processor port is not electrically coupled to the external device or
in response to deﬂ@PWWﬁanYﬁwavdﬁééﬁW9m6b¢@ﬁWﬁMOfW@peﬁﬂ@nh&WﬂUE@h@émin
I'S not eddNRe Wreéﬁ%s@fbsdettér%%ihgﬁx%{ th@hdBfiQ gt%ﬁé}? fs ePe%chall%g'?d?‘alery)tgltflleedevice;
station conpri sing: a processor having a posrtion

| ocati on processo t . Vi sition.l ocation data.and
adapted to be ele%?gg@£P$§§§§ﬁ§W%§°t% gﬁggﬁﬁg?%hfﬁﬁéﬁf@SPoﬁﬁ%}gF%“Whe
pr ocessdunciisn adaptieded ioactive is responsive tordRiri@itoingosi ti on | ocati on
processor port adapted to be electrically coupled to an external

devi ce; determ ne whether the position | ocation processor
port is electrically coupled to the external device in response to
nmoni toring the poSiti oA mltat fop BpRatPesasileRition, according to claimd€fi@ihst €
prelimnary . position |ocation data for a function in the external

devi ce Fﬂn%@gﬁﬁnse to determining that the position |ocation
processor port is electrically coupled to the external device;

noni tor activity &MeiHBSAYTEE MeRile Hatidne Prekimdrany posiiéwi leeation detador the
posi ti 0RodiRGAbLERDNRERESR $PMheROY e !1ﬂe§p%ﬁ&qg%@teﬁﬂinﬂ‘g@gr}ﬁgtqgé H)gb{l,\ﬁl{:ﬁ ion is
prelimnary position |ocation data; eterm ne e?%er

t he funeleftopallyreovpled éxthedaeice.devi ce is active on the position

| ocati on processor port in response to nonitoring activity of the
function in the external device;

6. A method for operating a mobile station, according to claim 5,

wherein the preliminary position location data further comprises at least one of

form and content of the position location data.

7. A method for operating a mobile station, according to claim 1,

wherein the mobile station is electrically coupled to the device using a wired

connection or a wireless connection.

8. A method for operating a mobile station, according to claim 1,

wherein the position location function in the device is embodied within at least

one of the following: an executable application and hardware.

9. A method for operating a mobile station, according to claim 1,



generate position location data for the function in the external
device in response to determ ning that the function in the external
device is active on the position |ocation processor port; and

not generate position |ocation data fo& the function in the external
device in response to determ ning that ghe position | ocation

processor port iswheleieheatVibCalidhicaRuRMRH I Re HASiIEXLESNRd sg&iéétg?ro%rthe

in response to determning that the function in the external device

i s not dedhilgstagen phen Besieyicois dleséricallp royplesice skeonobytsrstationar whemthisiderice is

stati on ei-‘e%mﬁhfb&% legﬁomdlhe mohile statid[EaNS fo.r moni toring a position
| ocation processor %ort adapte 0 be ' electrically coupled to an

ext ernal devi ce; nmeans for determ ni ng whether the
position | ocation processor port is electrically coupled to the

external device in,respon monitoring.th osition |ocatian
processor port; V- R lnaEO&ng)éﬁger?tér%g ag‘@ﬁl%ﬁeasﬁtﬁa’ e tﬂaff&vﬁaosi tion

| ocation data for function in, the external, devi.ce in response to.

det er mi ni ng t hat Pﬁ%€5§§?9?8ﬁ” 353%@&%“8?%8é@?Bngﬁ¥?KW§mgWE@?WF&&WPﬁhe
coupl ed niddilt batiexiveemiak ddeivé B&lectrically coupled to BRAASHifeQftatiANAHJOr | NY
activity of the function in the external device on the position

| ocation processowhpeliitht BeViQSHARSRdeRcBRNRIAL MOBilE RftidH Hldi SBPNAE Yrom the
position | ocation data; means for determ ni ng whet her the

f unct i o9bHe slREOBER DY hadeyesiseleciricably figcpapleh fromehp obile sfationacat i on
processor port in response to nonitoring activity of the function in
t he external device; nmeans for generating position

| ocation data for the function in the external device in response to
determning that the f&mestheshfor apariiengexmebilvaitativeyviceerding tactdined, on t he
position | ocation processor port; and means for not

gener ating positiohereinght pesitiaabentioorfurtchien fruthe tlevdee isacti veewlesattbe padition

device in. res tao determning that th sition | ocation
processgga%ﬁ}ﬁggzﬁﬁ%%n%ﬁ%%%?%?ﬁﬂ%&f”é‘UBW@%EE '“P'he external device or
in response to determning that the function in the external device

is not active on the position |ocation processor port.

12, A method employed by a mobile station, comprising:

monitoring a position location processor port adapted to be electrically coupled to

an external device;

determining whether the position location processor port is electrically coupled to

the external device in response to monitoring the position location processor port;

generating preliminary position location data for a function in the external device

in response to determining that the position location processor port is electrically coupled to the

external device;

monitoring activity of the function in the external device on the position location

processor port in response to generating the preliminary position location data;

determining whether the function in the external device is active on the position

location processor port in response to monitoring activity of the function in the external device;

generating position location data for the function in the external device in
response to determining that the function in the external device is active on the position location

processor port; and



15. A non-transitory machi ne-readabl e medi um conpri sing instructions,
whi ch, when executed by a nmachine, cause the machine to perform

operations, the instructions conprising: instructions to
nonitor a position |ocation processor pYrt adapted to be electrically
coupl ed to an external device; instructions to determ ne

whet her the posit henehaadid RitRhACRHER Hath Witthd Bineh@ChthCalidMalcrYRE A
to the external device in response to nonitoring the position
| ocat i OFESPPEEER gﬁfsrrrﬁmng that $fe position location propessarpQEtis @@fsa]qc@'m@ghé@@ﬂ@ to the

preli m nageyPOSidd 2 Pegﬁd?htsé Wdegéhﬁ%ihgﬁha?ﬁemhbﬁ Mh the F%t@ﬁa?@v%eq?}lot active

device in response to determ ning t position location

pr ocesson thpgrasitios ledagen piocedsdrypocoupl ed to the external device;
instructions to nonitor activity of the function in the external
device on the position |ocation processor port in response to
generating the prelimnary position |ocation data,;

instructions to dét.er mAneobileatahien céhgrifincti on in the external device
is active on the position | ocation processor port in response to

noni toring activi ﬁyl'(ﬁéssbheavfr!grapﬂdsmlbnil&aﬁib@p?&és@ér}]ﬂrt dﬂiﬁyfk%@ﬁi provide position
instructions to generat osition |ocation data for the function in
the ext i‘f“ﬁ%‘?“ %ﬂéﬁ%@ﬂﬁaﬂteg é‘g%ﬁgcé“?%lyﬁét‘@Fﬁ‘ﬁorﬁ”r‘?@“@t”l*?é@e‘f'ﬁ% WhereR (e mraogssor
the ext eyfyahed@yi ce is active on the position |ocation processor

port; and instructions to not generate position |ocation

data for the funcibRforadhosii®n BhBENocdEH foft ddiptbERPR W& EiIly coupled to an

determ ning that the position |ocation processor port Is not

el ectri edringl ¢eyissl ed to the external device or in response to

determ ning that the function in the external device is not active on
the position | ocaddtomipy ehabgdhe poition [dGtiAn pebedser siralsieotreolipriupiadgo

a processor. adapted to_provide posi.tion |acatjon.data and adapted to
be eIec?%fﬁ%V%@H%Gﬁ%Wégg?%“ﬁﬂl(§F8?W%ﬁe§8Vﬁ@bkC&ﬁ@ﬂ§?ﬁﬁ$ﬁgoﬁrocessor
i's adapted to: generate preliminary position location data for a function in the external device in
response to determining that the position location processor port is electrically coupled to the

external device;

monitor activity of the function in the external device on the position location

processor port in response to generating the preliminary position location data;

determine whether the function in the external device is active on the position

location processor port in response to monitoring activity of the function in the external device;

generate position location data for the function in the external device in response
to determining that the function in the external device is active on the position location processor

port; and

not generate position location data for the function in the external device in
response to determining that the position location processor port is not electrically coupled to the
external device or in response to determining that the function in the external device is not active

on the position location processor port.

14, A mobile station comprising:



determ ne, by the nobile station, whether the nobile station is

el ectrically coupled to or electrically decoupled froma device;
determ ne, by the nobile station, whether a position |ocation

function in the device is active in response to determining that the
nobile station is electrically coupled™to the device, wherein the
position |ocati onpfekitGbt @Bnitdtirdeep HRVGH §6:aREK F&wg@mapo&%bﬁtb@fb bLgatiQMy
operation in response to receiving position |ocation data fromthe
nobi | e $p@tlpdig;an external device; generate, by the nobile station, the
position location data for the position location function in the
devi ce in responsaectis fdeddenriiningghethat the hesingbiobasiostpaedessor pert is electrically
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that thexwohl devictiatdsponseso edteetining &ldt yhedrsiuplratidn Rotdshe pdavi electBeally
in respons %{o deterniqfng that the position location function in the
devi ce F%mﬁ todlg gxjgnal device; 17. The nobile station according

to claim 16, wherein the processor is further adapted to

moni tor, by the nBBUISOSPARIGHE 4t IbsthithonpidRenitemepraelesyise opdier
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devi ce, means for generating position location data for the function in the external device
in response to determining that the function in the external device is active on the position

location processor port; and

means for not generating position location data for the function in the external
device in response to determining that the position location processor port is not electrically
coupled to the external device or in response to determining that the function in the external

device is not active on the position location processor port.

15. A non-transitory machine-readable medium comprising instructions, which,
when executed by a machine, cause the machine to perform operations, the instructions
comprising:

instructions to monitor a position location processor port adapted to be electrically

coupled to an external device;

instructions to determine whether the position location processor port is
electrically coupled to the external device in response to monitoring the position location

processor port;



wherein the deternmning, by the nobile station, whether the position
| ocation function in the device is active is responsive to the

noni t or i ng. 19. The nnbile station according to claim
16, wherein the processor is further spted to generat e,
by the nobile station, prelimnary position |ocation data for the
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wherein the position location function in the device performs a
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device is active; and means for not generati ng,
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a p03|t|on ocation processor. port adagted to be electrically coupled
to the §& ]eé:leto the external device or in'response to determining that the function in the external

device is not active on the position location processor port.

16. A mobile station comprising:

a processor adapted to provide position location data and adapted to be

electrically coupled to an external device, wherein the processor is adapted to:

determine, by the mobile station, whether the mobile station is electrically

coupled to or electrically decoupled from a device;

determine, by the mobile station, whether a position location function in the
device is active in response to determining that the mobile station is electrically coupled to the
device, wherein the position location function in the device performs a position location

operation in response to receiving position location data from the mobile station;

generate, by the mobile station, the position location data for the position location
function in the device in response to determining that the mobile station is electrically coupled to

the device and in response to determining that the position location function in the device is

active; and



wherein the determ ning, by the nobile station, whether the nobile
station is electrically coupled to the device is responsive to the
nonitoring. 22. The nobile station according to claim 20, further
conpri si ng: means for P%oring, by the nobile station,
the activity of the position |ocation nction in the device in
response to deter hiYch&afehy the h‘rﬁ)bm@lé‘!ah@n %Bﬁ%lb@fbcht%neda%:fo? HEEHOLMOH location
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determ ning that the nobile station is electrically coupled to the

devi ce. 24. A non-transitory machi ne-readabl e nmedi um
conprising instructions, which, when executed by a machi ne, cause the
machi ne to performv.operad inobisk stithd decastinded tIeins 16,0V HRdih Se@ocessor is further
instructions to determ ne, by the nobile station, whether the nobile
statlonapﬁ’%ﬁ8ctr|cally coupled to or electrically decoupled froma
devi ce; _instructions to determne, by the nobile
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in resngg%ng,gQ$§%Q5QkQQVkQat the nobile station is electrically
coupled to the device, wherei’n the position location function in the
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recei ving position ocatlon fromt é station;
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| ocation data for the position |ocation function in the device in
response to determning that the nobile station is electrically
coupled to the device and in response to determ ning that the
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wherein the determining, by the mobile station, whether the position location

function in the device is active is responsive to the monitoring.

19. The mobile station according to claim 16, wherein the processor is further

adapted to

generate, by the mobile station, preliminary position location data for the position
location function in the device in response to determining that the mobile station is electrically

coupled to the device.

20. A mobile station comprising:

means for determining, by the mobile station, whether the mobile station is

electrically coupled to or electrically decoupled from a device;



25. 'The non-transitory machi ne-readabl e nedi um of claim 24, further

conpri si ng: instructions to nonitor, by the nobile
station, a position |location processor port adapted to be
el ectrically coupled to the device, wherein the
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means for not generating, by the mobile station, position location data for the
position location function in the device in response to determining that the mobile station is
electrically decoupled from the device or in response to determining that the position location

function in the device is not active.

21. The mobile station according to claim 20, further comprising:

means for monitoring, by the mobile station, a position location processor port

adapted to be electrically coupled to the device,

wherein the determining, by the mobile station, whether the mobile station is

electrically coupled to the device is responsive to the monitoring,

22. The mobile station according to claim 20, further comprising:

means for monitoring, by the mobile station, the activity of the position location
function in the device in response to determining that the mobile station is electrically coupled to

the device,

wherein the determining, by the mobile station, whether the position location

function in the device is active is responsive to the monitoring.

23. The mobile station according to claim 20, further comprising:
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means for generating, by the mobile station, preliminary position location data for
the position location function in the device in response to determining that the mobile station is

electrically coupled to the device.

24. A non-transitory machine-readable medium comprising instructions,
which, when executed by a machine, cause the machine to perform operations, the instructions
comprising:

instructions to determine, by the mobile station, whether the mobile station is

electrically coupled to or electrically decoupled from a device;

instructions to determine, by the mobile station, whether a position location
function in the device is active in response to determining that the mobile station is electrically
coupled to the device, wherein the position location function in the device performs a position

location operation in response to receiving position location data from the mobile station;

instructions to generate, by the mobile station, the position location data for the
position location function in the device in response to determining that the mobile station is
electrically coupled to the device and in response to determining that the position location

function in the device is active; and

instructions to not generate, by the mobile station, position location data for the
position location function in the device in response to determining that the mobile station is
electrically decoupled from the device or in response to determining that the position location

function in the device is not active.

25. The non-transitory machine-readable medium of claim 24, further

comprising:

instructions to monitor, by the mobile station, a position location processor port

adapted to be electrically coupled to the device,

wherein the determining, by the mobile station, whether the mobile station is

electrically coupled to the device is responsive to the monitoring.
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26. The non-transitory machine-readable medium of claim 24, further
comprising:
instructions to monitor, by the mobile station, the activity of the position location

function in the device in response to determining that the mobile station is electrically coupled to

the device,

wherein the determining, by the mobile station, whether the position location

function in the device is active is responsive to the monitoring.

27.  The non-transitory machine-readable medium of claim 24, further

comprising:

instructions to generate, by the mobile station, preliminary position location data
for the position location function in the device in response to determining that the mobile station

is electrically coupled to the device.



