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MULTI - MODE GPS USED W TH W RELESS NETWORKS, " by
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Gregory B. Turetzky, filed on 02/28/ 01 and issued on
07/30/02 as United States Patent Application
6,427,120, all of which are incorporated by
reference.[02] 2. Field of the Invention. [03] This
invention relates generally to nobile conmunication
systenms and in particular to conbined Satellite
Posi ti oni ng Syst errB (SATPS) and communi cati on systens.
04] [05] A Satellite Positioning
logbst%mF %&?@éﬁqu YeIMio%s the @ obal Positi oni ng System
é mai nt ai ned by the United States CGovernnent is
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satellite based navi gation system having a network of
pazticubat @ kombined Hatedlito Pasitivhings Bestess (BATPS) mgd lcbp@d@ication
nautical mles above the Earth, in six evenly
sydlefils! | buted orbits. Each GPS satellite orbits the
Earth every twelve hours. [06] A prime function of the
GPS satellites is to serve as a clock. Each GPS
satellite derives its signals froman on board 10. 23

siu | ock. Each GPS satellite transmts
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pseudo noi se (. transmttin %
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different PN codi ng sequences the GPS satellites nay
(G meninthmed Aprehdbinited States Wiovbmotent isthasddeon radioavigatianh The
other. The code used in the GPS systemis 1023 bits

GPongstamds iaSsatellite based navigation system having a network of 24 satellites,
plus on orbit spares, orbiting 11,000 nautical miles above the Earth, in six evenly
distributed orbits. Each GPS satellite orbits the Earth every twelve hours.

[06] A prime function of the GPS satellites is to serve as a clock. Each GPS satellite
derives its signals from an on board 10.23 MHz Cesium atomic clock. Each GPS
satellite transmits a spread spectrum signal with its own individual pseudo noise (PN)
code. By transmitting several signals over the same spectrum using distinctly different
PN coding sequences the GPS satellites may share the same bandwidth without
interfering with each other. The code used in the GPS system is 1023 bits long and is
sent at a rate of 1.023 megabits per second, yielding a time mark, sometimes called a
"chip" approximately once every micro-secgnd. The sequence repeats once every

millisecond and is called the coarse acquisition code (C/A code). Every 20th cycle the



sent at a rate of 1.023 negabits per second, Yyielding
a time mark, sonetines called a "chip" approximtely
wo@nme/1z4ery mi cro-second. The sequence repeat SPONUS2005/044458

every mllisecond and is called the coarse acquisition
code (C/ A code). Every 20th cycle thecode can change
phase and is used to encode a 1500 bit | ong nessage,

whi ch contai ns "al manac” data for the other GPS
satellites. [07] There are 32 PN codes designated by

t.he GBS authority. T -four Qb Atk :
copf st PG e co Sy g, B0p Wit RESSER PP Bohtains
code is designated_as nqt being assigned to any GPS
"alypanap| ‘iiaft@s.for'ﬁ%‘e‘)th%rr%?%?%éhﬁﬁl coges arg spare co)ées t hat
may be used in new GPS satellites to replace old or
[07hi | Therewand 82 PNAcades dessgmsitadeby theyGP S githgrith eI wenty dowf the
PN sequences, search the signal spectrum |l ooking for a
PNRbER. beldngttbeufttl GRS edtsitites fin oetst andntht @hth R¥iendé ts designated
identified the GPS satellite, which generated that
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radio range neasurenent net hodol ogy, called

trilaterati.on, i . ' L tix0 [
e hERY B den el o AR E IR WOOPSreceiver
determ pation is different fromthe radi o direction
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beacons are no |onger stationary; they are satelljtes
UfrtboiGRS revebisyHindp dcmateh, Mesptans dhenitivdthe @ Srspelite,gyhich
second as they orbit the earth. By being space based,
génbaitddRbatsygiabm can be used to establish the position
of virtually any point on Earth using nmethods such as

[08] | | @fcRhat bRBd GRP]redditert niskak evartaho o NRtiv0 darte pBakarement
on the GPS receiving unit obtaining a tine

methodology, called trilateration, in order to determine the position of the ground based
GPS receiver. The GPS position determination is different from the radio direction
finding (RDF) technology of the past in that the radio beacons are no longer stationary;
they are satellites moving through space at a speed of about 1.8 miles per second as
they orbit the earth. By being space based, the GPS system can be used to establish the
position of virtually any point on Earth using methods such as trilateration.

[09] The trilateration method depends on the GPS receiving unit obtaining a time
signal from the GPS satellites. By knowing the actual time and comparing it to the
time that is received from the GPS satellites, the receiver can calculate the distance to
the GPS satellite. If, for example, the GPS satellite is 12,000 miles from the receiver,

then the receiver must be located somewhere on the location sphere defined by the

radius of 12,000 miles from that GPS satellite. If the GPS receiver then ascertains the



signal fromthe GPS satellites. By know ng the actua
time and conparing it to the tine that is received
wo cmitdier GPS satel lites, the receiver can cal PCI/ESB05/044458
the distance to the GPS satellite. If, for exanple,
the GPS satellite is 12,000 mles fromthe receiver,
then the receiver nust be | ocated sonewhere on the
| ocati on sphere defined by the radius of 12,000 niles
fromthat GPS satellite. If the GPS receiver then
ta A ¢ allite i
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receiver being | ocated somewhere within that |ocation
ciegle wiith, the(PSyeeqivesibsingglosaied spmevdisee Withingthathloggtiogmycle. By
satellite the GPS receiver can project a |ocation
asspieniag dreadistandette atthird GPGRBeBad thel GRSerecdiler dahiprajedB@Jocation
satellite's location sphere will then intersect the

sphefAdrbOfY e thlr8 GFPEAtelfEk. bYhd Berd GPSIsarMitt'®Mocafiod Behere will
| ocation spheres of the first two GPS satellites at

| o
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be the | ocation point |ocated on the Earth. The fourth,

orsPgoEa BBP | spiclite,swhess dogadien splere dgH|plerseeteones) fciie dve gpssible
in the receiver. As a consequence, the exact tine may

loahtsom geentsighepretise positeceitbe GPR eeaivies isoleteymined te berthe location
of fset that can account for the positions of all the

péESlos@be bhitheBarthl h&hé fourtht @P8IshtelitéTit Aiadugedto yeselvd the clock
posi tional accuracy on the order of 30 neters; however

exrr(l;}einagﬁa‘fe@éiyerpf ASFD chRbbdnel) Met&as AALIRLY ARY REdetermined,
degraded due to signal strength and nultipath

berc%{clsleetﬁglje%] %hly one time offset that can account for the positions of all the GPS

satellites. The trilateration method may yield positional accuracy on the order of 30
meters; however the accuracy of GPS position determination may be degraded due to
signal strength and multipath reflections.

[010] As many as 11 GPS satellites may be received by a GPS receiver at one time.
In certain environments such as a canyon, some GPS satellites may be blocked out, and
the GPS position determining system may depend for position information on GPS
satellites that have weaker signal strengths, such as GPS satellites near the horizon. In
other cases overhead foliage may reduce the signal strength that is received by the GPS
receiver unit. In either case the signal strength may be reduced or totally blocked. In

such case, aiding information may be used to aid in location determination.



[010] As many as 11 GPS satellites may be received by
a GPS receiver at one tinme. In certain environnments
weemh/1ag0ra canyon, sonme GPS satellites may be PCDUR®OS/044458
out, and the GPS position determ ning system may
depend for position information on GPS satellites that
have weaker signal strengths, such as GPS satellites
near the horizon. In other cases overhead foliage may
reduce the signal strength that is received by the GPS
. ) . ‘ , ¢
LEF PES ol MdipleRuh P Efing PR AftErdh & ComBlhRaR Fof Blample
. informtij.on. ma e used id in locati.on o
in BT TR Thedirie Srrs PR fyPemdy @ Guensy band jogtivided
_radio spectrumtq communi cate. For exanple in,
intq pepnien el irequgney dots and ditisrent apsaaitters provillotted diffepsnt fregyency
frequency band is divided into a series of frequency
slets ofs time didsibh endtiile accass(fRNA) systeres, did t@ne gt each transmitter
different frequency slots. In tine division nmultiple
mag 6R%IcdsT [IMhited &t £ e ddiesdchBat! thabmafedtridsatisiielr trédssages
may broadcast is limted to a tinme slot, such that
o B erbE Py ARl Sind RRACARTAIR IR L TOMA, the
eriod. Wth TDVA . the.frequen upgn which each
EBishShinaey el S SHISHR pHE R A W Adng or may
may be conti nuously changi ng (frequency hopping).
bg eppsinuonsly ehprgiag rVeRQY FOPRIEY enpl oys spread spectrum
technology to convey its data to ground units. The use
[0d2] sPheeGHS systemr enmently espbuys sbrepd apecimmatpsbapdogynto convey its
satellite positioning systens. Spread spectrum
ddte ehgrolDiynisn dihk &se GRPréadcpestaim isrdspeidlly adpatageeuoin satellite
single frequency, thus saving the additiona

p@slitﬁﬁﬁr{gg By ténd. NaprvuksbcRemNBRRARS 0y eA¥WIEC GPANFCEHBE units to
other bands if nultiple frequenci es were used. Spread

operate on a single frequency, thus saving the additional electronics that would be
needed to switch and tune other bands if multiple frequencies were used. Spread
Spectrum also minimizes power consumption requirements of GPS receivers. GPS
transmitters for example require 50 watts or less and tolerate substantial interference.

[013] Recently mobile communication devices such as cellular telephones have been
incorporating GPS receiver technology using multiple dedicated semiconductor chips
to implement a communication portion and other dedicated semiconductor chips to
implement a GPS portion of the mobile communication device. Mobile communication
device often are capable of using one of multiple communication systems that employ
different standards, such as Motorola’s StarTac that may communicate over a Amps

analog cellular system, CDMA digital cellular system, or a GSM digital cellular



Spectrum al so m ni m zes power consunption requirenents

of GPS receivers. GPS transmtters for exanple require
whorard4sl or | ess and tol erate substanti al PCT/US2005/044458

interference. [013] Recently nobile conmmunication

devi ces such as cellul ar tel ephones have been

i ncorporating GPS receiver technol ogy using nmultiple

dedi cat ed sem conductor chips to inplenent a

comuni cation portion and ot her dedi cated

sy§t%|gx' Ctou n#f}{obﬁg L SRm ﬁlglchm &WE}%&) d?ter%a e HQ\R/% Q&r&f betP&n the

nicatiron device € conmuni catl on

oS BEHOE e 1 R DR A0 Be Ly R A gpgithms

such as Motorola's StarTac that may communi cate over a
regipsssigi fifang pewer and gre afjest leyht mﬁﬁcwmgu tal cellular
system or a GSMdigital cellularsystem Currently
[08bpi Tiereforentirteiata read dervinethedsdetlesysteme foromprovisg theahility of
between the nultiple communicati on systens using

coitbficdtRb CRvREIRY dliblIH an@efRilentife6caterh GomMbriuhltati6:€ Gystone that
significant power and are often | ess then efficient.

n&gﬁ?&ﬁgﬁﬁ&fﬁgg&nnﬁgﬁ&ﬂ) s a need for nethods and
syst e |

_ roving the ability of conmunication

devices to quickly and efficiently |locate a

comuni cation systemthat may be enpl oyed for

comuni cation. SUMVARY [Q15 roaches consi st ent

with the present inventi I de a communi cati on

device with the ability to use position information to
[0a5} eAprbadbiee bhsistetceith théeresentninvension provitist susormunication

and/or the ability of a GPS portion of a comunication
déiedel waht e nadilay ebf usei potition B6riation ao GRGres effieintly Biccess the

conbi ning the position of the
communication network and/or the ability of a GPS portion of a communication device
to more efficiently acquire a GPS signal. By combining the position of the
communication device with a geographic database of communication network
boundaries and specific elements, the mobile device can restrict its search to network
standards and frequencies that correspond to its local position. The communication
device may also save time and energy by knowing in advance not to attempt interaction
with networks where access is known to be restricted. ~ Such communication device
may have generic hardware implementing generic hardware portions of RF receivers
along with software to implement a communication function and a GPS function. Such
receivers determine if a communication device, such as a cellular telephone may access

a communication network. This approach uses positioning data with geographic

information associated with the communication network to search only the cell site



comuni cation device with a geographi c database of
comruni cati on networ k boundaries and specific

web@men48] the nobile device can restrict its BEHUSINH/G14458
networ k standards and frequencies that correspond to
its local position. The conmuni cation device may al so
save tinme and energy by knowi ng in advance not to
attenpt interaction with networks where access is

known to be restricted. Such conmunication device may
have

iQengrd i ' L9l 268 RIiyCoNAE S¥RfRnicati
oD G gl Bh bR TR LI, AEORIG o 1 Sifnication
i rpl ement.a conmmuni cati on function anpd functj .
dexlibn T GBuP G B e dp e A L A APy e HelEcblRhacion
such as a cellular tel ephone may acgess .a . £ th
toc thenGRSc Ainichen ribatndeweaseithe JHR¢ Jacheteraune Jheilpratiopngt the
data with geographic information associated with the
cotammicitiont deviven heocdmrhenisasmncdevisel yay Hee eeyipped with a GPS
sitefrequenci es and comuni cati on networks that are in
reBi P ol kdckive odiliEniAL HTbiMhtidh ifdim 6t deeice viu @ntichaetwork.
approach, the conmuni cati on network provides aiding

[Oitlﬁll;re%@glt %}g{érenr%?nmg&gdﬁ%t&rgy&{d é?i'@/aﬁts'%e'ﬁ of &l iR AsEidon AR be or will

ne t ocat 1 on of e communi cation

devi ce. The conmruni ion device . e | |
b EPPER 0 6 81 Trsbabnge SELPPT SR Roar S hE Rifbd Reures

ot her device via another network. 16].. Ot her stens
andedeteites desemptinnes Itadeaf‘dVSﬁit% éﬁl B‘cht ?dé‘“f%?ﬁ SYTGPS diftpods.

be or will becone apparent to one with skill in the
featutesiandradeardages ht inntodstl witdn fhis desaripiépms bgwyithin giggcope of the

detail ed description. It is intended that all such
ine@idionl Sidde gryRtedby theicbadsanyfreatiaimes and advant ages

be included within this description, be within the

scope of the invention, and be protected by the
acconpanyi ng cl ai .

BRIEF DESCRIPTION OF THE FIGURES
[017] The components in the figures are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the invention. In the figures, like
reference numerals designate corresponding parts throughout the different views.
[018] FIG. 1 illustrates a mobile station having a software implemented satellite-
positioning receiver capable of communication with multiple communication networks.
[019] FIG. 2 is a block diagram of the Mobile Station of FIG. 1.
[020] FIG. 3 is a memory diagram of the memory of the Mobile Station of FIG. 2.
[021] FIG. 4 is a memory division diagram of controller functions of FIG 2.
[022] FIG. 5 is a block diagram of a configurable baseband processor with a number

of RF chips.



BRI EF DESCRI PTI ON OF THE FI GURES [ 017] The conponents
in the figures are not necessarily to scale, enphasis

wo newaadiobei ng pl aced upon illustrating the prPOTURLOS044458
of the invention. In the figures, like reference
nuner al s desi gnate correspondi ng parts throughout the
different views. [018] FIG 1 illustrates a nobile
station having a software inplenented
satellitepositioning receiver capable of conmunication

T A O Dk o
ol
oy PO o L ey o e MOb T

&%ﬁg%§51 f.controller functions of FIG 2. [022] FIG 5
[ odkilystEsesa i Bow odiagam gf ther MoblgsStetient of FIG. 2 using
processor with a nunber of RF chips.[023] FIG 6
grogrepiu ¢ mfermation foseladt aghaanessfa cammampratiac hetabrkposi t i on
determ nati on executed by the Mbile Station of FIG

2. [024] FIG 7 illustrates a flow diagram of the
Mobil e Station of FIG 2 using geographic information
to sel ect and access a communi cati on networ k. DETAI LED
DESCRI PTI ON [ 025] Unli ke the known approaches
previously discussed, a Mbile Station is able to use
satellite positioning data along with digital
geographi c data associated with different

conmuni cation networks to aid or assist in efficiently
and rapidly acquire a comuni cation systemor to use a
comuni cation systemto rapidly acquire GPS
satellites. Turning first to FIG 1, a Mbile Station
102 having a software inpl enented



satellite-positioning receiver capable of

comruni cation with nultiple comuni cati on networks 104
w@ea7A080i s illustrated 100. The software i npl POEOSEAS/044458

satellitepositioning receiver may be a set of

programmabl e hardware and shared nmenory, such a

software configurable digital signal processor

connected to a nmenory. A preprogramred set of

i nstructions may be executed that configure the

progr ammabl e har dwansand Qpriggory as the

communi cation function and/or GPS function, such as a

ftware defined radio and a functio Lpl en
1071 U RIKEBF kbgies aptsefsE eyl Aiiiiph s Vokfle R EF e o
108, 110 and 114 orbit the Earth in a constellation. .
uspnsagsilitgppesitisning dataa 2long evith digita ngq08raPaIc dafai aseqigied with
gl obal positioning system (GPS) operated by the United
differahtesonGoveicativanietwiike te aidedr assissin1€f§ciently anherpidlp acquire a
transmt positioning signals 116, 118 and 120 that may

coRfmir®€etiod e sRin or @ Isenabimdusiesionesystenh tagapitlyi cguire GPS
Station 102. The Mbile Station 102 nay al so

Lo : ffer o
S e e
clude;. a cellul ar telephones, . r .1Qi S

satpilétfeg)f)gm)meg,ls%e}vea cg%agLer ,gpgoné%%g%t{e%)?l, &gl? %lg.ilﬁ%lrg 'cgﬂﬁnumcatlon
portabl e digital deyvices. Each nmuni cati.on, network ..

ek ol ARGt i CHUTREAMENY o TR apityAre, pRPIGEesd satellite-
uni que signals 122 and 124. Exanpl esof uni que signals

pasisiodingyrecki Vdr enayrhe aestofipiogeammazble bardiypresangd shargfl feapasytsuch
types of cellular network conmuni cation standards

a (soBWareT DOVRE g BN/ HE gkdVPS gnd 0 PidclzssdiANBEeciRACE) Boddukdry. A
1900VHz CDMVA). [027] In FIG 2, a block diagram 200 of

p&ﬁ%g@gﬁé@seﬁoﬂﬁsﬁﬂam By b¢ Gxechtel Sh&h@Whgure the programmable

hardware and shared memory as the communication function and/or GPS function,
such as a software defined radio and a GPS function to implement Mobile Station 102.

[026] A plurality of satellites 108, 110 and 114 orbit the Earth in a constellation. An
example of such a satellite constellation is the global positioning system (GPS)
operated by the United States Government. The satellites 108, 110 and 112 transmit
positioning signals 116, 118 and 120 that may be received at a GPS enabled device
such as Mobile Station 102. The Mobile Station 102 may also communicate with
different wireless networks, such as example 104 and 106. Examples of a Mobile
Station may include; a cellular telephones, a personal digital assistant (PDA), a pager, a
computer, or other portable digital devices. Each communication network may

communicate with the Mobile Station 102 using unique signals 122 and 124. Examples



The Mbbile Station 102 has a tunable transceiver 202
coupled to a GPS antenna 204 and a wi rel ess network
wanienn@o06. | n ot her enbodinents, a single aPCEIBR05/044458

i npl enentati on may be enployed that is tuned between

the GPS positioning signals and comuni cation network
signals. [028] The tunable receiver 202 nay al so be
coupled to a controller 208. The controller 208 may be
coupled to the tunable receiver 202, nmenory 210, input

o PR SR YA SRR T e s o
o ABRBS s 2R R B SEPBES B AR soonese
tuned to receive the GPS signal. The controller 208

NAMERS, Té€"Sa 800 HEc EOMH 7 (R GPS posi tioning data
and the location of the Mbile Station 102 is

[027 dnrfilGed, a blvckriagrdne 209 10€ thenidobilerStation t1A2 of §EGt | snshown.
of the Mobile Station 102 may be prel oaded by the

TRESKIobil®Statidh €i0Y 8ds Mitanabld8hnvosikers202hcoapleBl tuet GBS hntenna 204
802.11 network froma GPS server or even anot her

an\gin é eﬁg%l%ssd %gti“{b?k zin'ﬂengﬁ hgge. € nfﬁo SRR Hrshod fRI N Gl © Mintenna

sighals may be swtched between two separate

. receivers or transcei W th,t.h (of=)] i gnal: :
inpcRptiB Bt b B e St b ol R R (Y Bh R signals
m croprocessor. [029] The controller 208 may be
esirr ngtwerk gkaldre to have a conmuni cati on
function and a GPS function. The software contained in
[028h0The RdGbleasectiverad@ gsayddlsei ey cpuriled 49 iaz senteshler g08.  The
start the Mobile Station 102 as a conmuni cati on devi ce
cok@et 2080mb{ Be coupIRticCtAt itatableurecdivea0ar masmoay ZHE input device

recei ver executing the GPS

212, display 214, codec 216. The codec 216 may be coupled to the controller 208,
speaker 218, and microphone 220. The GPS signal is received via GPS antenna 204 at
the tunable transceiver 202 that is tuned to receive the GPS signal. The controller 208
receives and processes the raw GPS positioning data and the location of the Mobile
Station 102 is determined. In an alternate embodiment, the location of the Mobile
Station 102 may be preloaded by the user, or received via a network such as Bluetooth
or 802.11 network from a GPS server or even another wireless device. In other
embodiments, communication and GPS signals may be switched between two separate
receivers or transceivers with the received signals being processed by a common
controller, such as a microprocessor.

[029] The controller 208 may be configurable via software to have a communication

function and a GPS function. The software contained in memory 210 may be accessed

10



function. In yet another enbodi ment, the hardware may

be configured so both the comunication function and
w@R®B7fizdaet i on are executed at the same tinme w PET/US2005/044458

mul ti pl exi ng or sharing of other comon hardware, such

as areas of nenory 210 and the tunable receiver 202.

The controller 208 may al so configure the tunable

receiver 202 to receive data fromthe conmunication

systemor the GPS system [030] The controller 208

dUsh@InfiRBzA8h eloTsR e 0&%‘) 1@ rStatfmly 16% aSS g T%n%aﬁmcattlgp device

geogr aphi ¢ data contai ne

RERHAF I SrlPhv e ahbitans o2 m}f ﬁ?%ersé’ei%‘g‘éq”&%&%dg" the GPs
aphi c p03|t|ons The conmuni cati on networ k
ﬁ?rl%?g’? nﬁf‘ iY6h aa@b@s%howe@th dhechardwarel mpy bogonfigurehen both the

used to select a conmuni cati on network which to tune
commupigatadsl dungtignsersi WEIS FoRtioDnare ¢xecowed tad the Senectiat with

comuni cation network, the controller 208 may activate
nmailtgrleing oashasingloslotien célhﬁloﬁlh%ﬂivﬂa‘x‘e %ihéh hdabad STGhER68S21D and

link with the communication network. [031] Once a

HeORASd eS 2651 Sitfffieih 1§60 1 i
B AP r 20, TRt Lokt pf’*;éﬁeaded & iﬂﬁ‘f%é\f%d ithgbte st
ed vi,a a codec udi o signals
26’?@%%@2@@2%&8 tgee?ﬁg%?jg’blﬁ%}hé’ SYHELR (ﬂhed85$ 3 encoded
216 for onnunlcatlon over the
188t ESRE0 0 Bk aiadhe Fpiemmiog logrices mapaessssdisisal seographic
di gi tal communi catl on_si 3nal s received at the tunable
datp gerseiapd &y meweny 31 G hBhedgid gographierdetatiheyeraorg 210 may have
decoded fromdigital signals into audio signals. The
cangimicgiognadtyods énfoineation associated with different geographic positions.

The communication network information accessed by the controller 208 may then be
used to select a communication network which to tune the tunable transceiver 202.
Once tuned to a selected communication network, the controller 208 may activate a
graphical symbol on the display 214 that indicates a link with the communication
network.

[031] Once a connection is established with the communication network, then calls
may be placed with audio data being coded and decoded via a codec 216. Audio
signals are received at a microphone 220 and digitally encoded by the codec 216 for
communication over the communication network. The controller 208 passes digital
communication signals received at the tunable transceiver 202 to the codec 216 where
they are decoded from digital signals into audio signals. The audio signals are then

passed to the speaker 218. In other embodiments, it may be possible that the
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passed to the speaker 218. In other enbodinents, it
may be possi ble that thepositioning |ink established
WO poovhss4epnmuni cati on network i s a conmuni cat i POT/UB20R5/044458
such as a link established using the 802.1 1 or UNB
standard. [032] Turning to FIG 3, a nenory di agram of
the nmenory 210 of Mobile Station 102 of FIG 2 is
shown. The nmenory 210 may be random access nenory
(RAM, read only nmenory (ROM, electronically
po@{lﬁg{ngﬁgmﬁb!es?ab'ﬁ@ﬁ%r %Ttﬁgpcgg}ﬂun%?ggi@e}w&k i a%ﬁ@hﬁﬁ‘&a‘h@ﬂ link,

Menor y e menory may al so be optical

nenory su f oun i .Sk or simlar
SURRL A} nlf%é%’é‘ﬁ eéiqu}g:iae E%égfgﬁa@g\f# ta"[’(&%gDszl'he nenory
210 may have an area for_storing software r
[032] prwainghe EXace 2 3tmary diageash of Bie snenmsy 8b%P§MOBHe gﬁaﬁon 102
the Mobile Station 102. Another area of nmenory 210 may
oftidGugeid shownddtha memery 21fdmanba randopuacciosst memprg(RAM), read
referred to as 1/ 0O space 304. Digital geographic data
od@fheﬁ%rys& ®N, diéttRnitaRY hiograaahsbl8Hemoeg (ERRDE, EEPROM), or a
nenory 0. Another area of nmenory 210 may be reserved

cofrr9c11i1a‘f1% (or'd %?{g'rﬂé}n tvﬂé(ﬁﬂﬁﬁ?y 3§ dibabe BPBRL RSty such as

rmat n wth the digital geographlc

a. The d hi c data ded
foe i comaetaimnd i 7 UR Bl isAodtEY e e
renovabl e manDOy chj p, such as used b
(03 b Ve mermp3a0 i B 4, xS AT 457G L & Bipam
menory 210 a division of the nenory of Mobile Station
spiC2 303 thdtonenirolFHbe dipargtiamnod ghe |1\§0b1%; $tador dP2n ohnggher area of
matri x with subprograns used by the different
mEmBst 2 WNmaf Gerased feradatohpuChts ddbaugut baffeting referred to as I/O
initializer) listed along the axes. Cell 402 indicates

sﬂa@é‘gOd NPii{aDatpdphid 440} nyas dtéled in a mapping data 306 locations in

memory 210. Another area of memory 210 may be reserved for communication
network data 308 that associates cell site information with the digital geographic data.
The digital geographic data may be downloaded over a network into the memory or
contained in a removable memory chip, such as used by GPS chart plotters.

[034] In FIG 4, a diagram 400 of the system memory 210 a division of the memory of
Mobile Station 102 is shown. The diagram 400 is in the form of a matrix with
subprograms used by the different functions (communication, GPS, Shared, and
initializer) listed along the axes. Cell 402 indicates that Input/Output (I/O) area in
memory may be shared between the communication function, GPS function, and the
initializer function. The Input/Output (/O) area is typically used to store captured raw

data and may be implemented as a receive/transmit data buffer. This data may have
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menory may be shared between the communi cation
function, GPS function, and the initializer function.
wabh@7ieqot / Qut put (1/ O area is typically usedP@DUSI005/@14458
captured raw data and nmay be inplenented as a
receive/transmt data buffer. This data may havehad a
carrier signal that is renpoved prior to the data being
processed in the digital domain. The data nay be at an
internedi ate frequency of a few MHz rather than the

ha%iyaD ic%ﬂ%r gig{l]%i At 5" RAYEAF glhi&ntot fie. 37 bEiRP HRocebded il @nLdmital

unction hconnunlcatl function are not processing
si gha t, the sane ti .he 1/ 0O ne A
gl JBe Jotg eehe o el it anr (At Rfhebfn te
functions, The nmenory is further partitioned into o
typicalgraamsr Siravenayi innthe Sz eapes bt B3Ry fynchirp grd sematyajration
as |lowlevel math processing for al gorithm processing
fuactibncavemutrprecegsiag signals esthie ngmd Githet thetl/ Qrmenissy s1ay @lso be used
agai n shared between conmmuni cation functions, GPS

asf 41BaTEORRt 3 6hdr&E® betwebh ahd AHfererlt OBhdtiononMTind awiriopn is further
software may have an area of nmenory where the software

p uﬁdélt%?gﬁtg gﬁg&taﬁgéb%%%q’]thQBwHé\?el BYodeling hsCaich @ low-level

unctions as shown by bl ock 406.
anpl es of such. software my, includ - > '
RS 50  TR ol GBgh RAGRAEA ht oy
conmuni cation function and the GPS functiqQps .per.form
bergRge BN Fiareda BRVee SompREgfian B?Wnﬁa&ﬁ%s fﬁePé?OWeélHd the
_to performadditional processing on the captured
1ndmgzﬁal signals before they performcorrelation. This
addi tional processing may require additiona
[088 ut Ghin@nicatippldftaire amydfavelan cired-dRkinotye whag, the software is
narr ow- band noi se anal ysis using frequency donain
10N QS0 c B fdrO¥e V@ communication function and the GPS functions as
shown by block 406. Examples of such software may include pre-processing of the
data contained in the memory. Both the communication function and the GPS
functions perform many similar tasks. For example, both radios may need to perform
additional processing on the captured digital signals before they perform correlation.
This additional processing may require additional modulation, application of IIR or FIR
filtering, narrow-band noise analysis using frequency domain methods. The low-level
mathematical functions to perform these tasks are the same in either the communication
function or the GPS function of a software defined communication device enabling the

software in the memory to be shared. Further, both the communication function and

the GPS function may perform detection by correlating incoming data against reference
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mat hemati cal functions to performthese tasks are the
sane in either the comrunication function or the GPS
wo eovetizaam of a software defined comruni cati on PEWUSE05/044458

enabling the software in the nmenory to be shared.

Further, both the comrunication function and the GPS
function may performdetection by correlating incom ng
dat a agai nst referencesynbols and may al so share

| ow- |l evel functions for these operations can be shared

0 [ -
svibeReh A SR L P RS QPR P Ric Som s thared by
edi cated area of nory. 408 for GPS specific software

mgmg?CBWQBPEmPB%gF¥g§’ﬂE%@?gﬁﬁdg?%ﬁmUpoﬁ acqui si tion of

| ocat i on ness%%es fromsatellites or aiding nessa es
[03¢lr SimHary.rthe S@QCtmﬁéBWé?avéﬁé]&d’Sﬁteﬁ@%rof%4a§/ or GPS

cell 410 may be dedicated for initialization of the
spotifiersofiwacd it sermhld toeatiéry wefernginatien mpnoracquiFition nefmbyoption

may be random access type nmenory or read only

mERESRNRRh ARIMEY of iditﬁh%l Ghdigageb g6t bthiet heWoky. amrithe area of
menory and smart cards). Exanpl es of the type of

mélﬁ&{y}’%%%ns&ﬁ%&ﬁ4id“ﬁagib% c{;éﬁggi{?){ BRMitidiehitHEof B8 dthdr Functions

I ni I'ze“the con ura ardware ftor inplenmenting
cation function

t.he conmmunj logic to initiall
oGP G AR e B PBROP R PERE oY S s i Fachidy orread
function, initialize conmunication befween the $PS
orfly| permapent apemarh dinebing HlecHonis PregiRmeBls merpery pneart cards).
menory may al so have an area for databases 412 that
Exanmiles of the peaflsofiwanfstarediin his merppryasaxisiclude dogie & initialize
| ocations. The databases may be fixed at the time of
theedoufigeablel mgdwiret foe iMplinieatifig ahé eombfidiationHyndtieagilogc to
initial data and periodic updates via the network or
in}oﬂnaﬁg@ thtS €bnfi Air81E 3RRIVGHE ToPImPleARhiiAd tRUSPEORIREDL, Ofhitialize
communication between the GPS function and the communication function.
[037] The memory may also have an area for databases 412 that contain geographic
information such as cellular cell locations. The databases may be fixed at the time of
manufacturing of the Mobile Station 102 or may receive initial data and periodic
updates via the network or via a user interface such as a serial bus connection on a
personal computer, Bluetooth connection, or similar point-to-point or point-to-
multipoint communication approaches.
[038] Now turning to FIG. 5, a block diagram of a basband process coupled to a
number of RF chips in the tunable receiver 202 is shown. Processing of digital signals

typically occur in a two parts. The first part is the RF processing that removes the

signal from a RF carrier. RF processing may occur within a dedicated chip, often
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personal conputer, Bluetooth connection, or simlar
poi nt-to-point or point-tonultipoint conmunication
wapproxahes. [038] Now turning to FIG 5, a blPCRUS2005/044458

di agram of a basband process coupled to a nunber of RP
chips in the tunable receiver 202 is shown. Processing

of digital signals typically occur in a tw parts. The
first part is the RF processing that renoves the

signal froma RF carrier. RF processing may occur

LD 0. P GoCrEnse sl SRSSEL SR 1 8 Be oyt
bRy LIS 00 BB Py SR on

and 506 are al so coupled to a baseband processor 50
ThenRF qhinscdPs 884 tahd 9P ire Flsosqaypler o ghbaschand pracesser, ?8‘& that

has been renobved. A resource and savings is achieved
prboeséd the gigitabsigadiandcepthe RIS sarie6 08 béeatreimpved. A resource and
configurable by a controller to function with

sadinbf 64 atieRd BN hRSng lanbkhald priobésesre A0 NS coigiblpdy a
su%h as RF cﬁﬁgs fo% GPS, BIu%Tooth, cel l ul ar, Y

c Eérg@%gﬁ gmcﬁ&‘? w\ﬁé gfrlffng%t %}iﬂ I:lﬁhg . g@étﬂﬁéﬁfﬁgﬁﬂ%ﬁmlbﬂéﬂ R&URps such

proces flow di agram

600 of reach. o 0Si.ti det.er m natl on e .
fblg? RsNBb TS St hogt Geee EATe” R JEF SGReHe Vi o
ow diagramstarts 602 with a determ nation of the
confignighiebasaband piogesset at us 604. In a cel lul ar
communi cati on network, the communi cation function of
[089 InoRtGunécatflon degrametOfnpf samanprhodchr of position determination
conmuni cation link that is provided by one or nore
exded®ed Bl ahd Mvbile OrRNtITEFIGO AL Hllwakhiedn Therflow diagram starts 602

identified, comrunication between the Mbile Station

with a determination of the communication link status 604. In a cellular
communication network, the communication function of the communication device
may search for a communication link that is provided by one or more base stations.
Once the communication link is identified, communication between the Mobile Station
102 and the network (switch and or server) may occur. The network may provide
useful information to aid in rapid position determination 606. Examples of the useful
information may include the location of the base station, sometime referred to as a cell
tower. Other useful information may also include accurate time that may or may not be
synchronized with the GPS network.

[040] If useful information is available 606, then the position determination is

constrained to an initial location and satellite Doppler based on the location of the base

station 608. The local time estimate may also be updated using the received accurate
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102 and the network (switch and or server) may occur.
The network may provide useful information to aid in
WO apid2qaosi ti on determ nati on 606. Exanpl es of P€T18S2005/044458

useful information may include the | ocation of the

base station, sonetinme referred to as a cell tower.

O her useful information nmay al so i nclude accurate

time that may or nmay not be synchronized with the GPS
network. [040] If useful information is avail abl e 606,

.1 h th [t ronai i on i i ne: . .

b0 % B35 iR, G LY Thid By SefOSH, Hided Bpdtime i
| ocatj on of t base statjion,608. The Jocal .tine, .

SBSRTi Rowaly SPs ok S S GG PRORRRY AUttt Sffforined code
accuratetine 610. A code phase range may then be

pheem gangadf evailableoin A thasefplynfomnalion fip giob gyaijable 606 than a
accurate 612. A GPS search is then prefornmed using the

tradiitivaial @iPSetachde ppifaswedr Giigwithéutawag ablitgonah a@ing or 4ssisting
useful information is not available 606 than a

infdrAdiién. OU?bn (55H S AdteiMihationesyl e e fibdtiv o cotgivgation
addi tional aiding or assisting information. Upon

i & i [ : [ |
o8 A Ty L R 00 5, v
Wit I .. dat a eneris data, and/or the | ti
loﬁtlwwgtm%@%?%‘?‘}ﬁ(ﬁloz. [041] In FIG 6, a flow |
di agram 600 of an approach network access executed S
(04K oD 6. Silaw GAErER0 (Mt ofENEPPEoACh REVREK GO ECSHISH O the

communi cati on network to access. The fl ow di agram
Msbie Sti6) 202w f RIG. Rehatuletdringes mdmehcenmaunio@n ngeyarl to access.
tuned to receive GPS signals. The GPS signals are

T 16w VB skran GtdrlR 6500081t klentuaiblé handdivet 205t atrigotnédto receive
determ ned 604. The controller 208 than access the

GPS Qidnls. IBRAGPP BighaldAtERREG SR the position of the Mobile Station is

determined 604. The controller 208 than access the digital geographic database 606
using the determined GPS. Search the database for communication network data
associated with the digital geographic data 608. If communication network data is
available 610, then the controller than accesses the communication network data
associated with the geographic database in order to identify what network and
frequencies to initially attempt to access in order to setup a communication link 712.
The controller 208 than makes a determination if a communication network is available
to be accessed by the mobile station 102 in step 712. If communication network is
available 208, than the controller configures the tunable transceiver for the closest
network to be accessed 712. In the case of a cellular network, it would be the

frequencies associated with the closet base site.
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using the determ ned GPS. Search the database for

comruni cati on network data associated with the digital
w@ewgnaphi c data 608. |If comuni cati on networ KPAEUS2005044458

avai | abl e 610, then the controller than accesses the

conmuni cati on network data associated wth the

geogr aphi c database in order to identify what network

and frequencies to initially attenpt to access in

order to setup a communication |link 712. The

[oﬁg&mﬁ cHle {oses? cm&qtn%mc{(m:&g %gt@vaogl? %fng? {}QE}LBQ ]::egshé% cban not be

t ation 10 step I f co ni cation

e E J(]s“ a@’ﬁ?l ab?@d%o@ nlaﬁ%mtot IJ‘?SteE‘BWFr e are any other
configures the tunabl e transceiver for the cl osest

caremupi edtiononesworks cusesl dbitpg vithim theneonamyricgionanetwprkyargrwithin
network, it would be the frequencies associated with

rabhfe 7t6.09Ethebaare stheendt@éids drf cellneites |ans @dthin range, than the next
conmuni cation network is not reachable (i.e. a link

ch@@t RO{deREH&S 2P| dnd NBEcortdller t2MBNtuReS MRC Iansteil®A201 @ those
deternmine if there are any other communi cation

frgcg.{e 15{%18 r J{l hrﬁ(' bk cygrﬁ}‘%%rﬂ 411;59 ﬁ&%}ﬂq ﬁsc %‘tﬂﬁhed 714, then

are within range ere are o

etworks or cel| cites are within range, than the next
m@F%@%@ﬂs?%p@ﬁ@ﬂ@pfled 712 and the controller 208 tunes
the transceiver 202 to those frequencies 716. |f
[0MBh KIfwormusigationic detPanneieretde jbej ayaidable i ¢iisedteps Zl 2 or 718,
then processing is conplete 720. [043] If
theo threumnansediverrs inet theed amimag dempbdicet! an beleap anddridb eongerve power
either steps 712 or 718, then the transceiver is not

730NL GinRh M YbeRt Riralieperiod of sEeb? R4 aditheh GheCGPS @b¥eton may be
power 722. A tinmer may be set for the period of sleep

dekehifid dBen 7ohe iR RRH hADdYayP®nly be with respect to the

communication network, while the transceiver is awake at predetermined periods to
receive and process location information.

[044]) Parts of the flow diagram of FIG. 6 and FIG. 6 may be implemented in
hardware, software, or a combination of hardware and software. Aspects of the present
invention may be implemented as instructions in memory, one skilled in the art will
appreciate that all or part of systems and methods consistent with the present invention
may be stored on or read from other machine-readable media, for example, secondary
storage devices such as hard disks, floppy disks, and CD-ROMs; a signal received from
a network; or other forms of ROM or RAM either currently known or later developed.
[045] In the current embodiment, the Mobile Station 102 has been described as a

common set of hardware that is configurable by software to function as a software
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determ ned again 704. The sleep period may only be
W th respect to the communication network, while the
wao e@nsz@iver i s awake at predeterm ned peri odsPEDUS2005/044458
recei ve and process |location information. [044] Parts
of the flow diagramof FIG 6 and FIG 6 may be
i npl emented in hardware, software, or a conbination of
har dware and software. Aspects of the present
i nvention may be inplenented as instructions in
k r
ORPR ig Firky oty bbb lherlon 308 £ %‘c?ﬁ“*- g an
resent venti.on \ stored on, or read. f
el ﬁewa@a% 5 Bhifs Starh Z i b CobERisab T B8PS hpvine
devi ces such as hard di sks, floppy disks, and CD- ROVE;
dedicgteqrhardwase & iraplemerrthe commusicREO, funstipieand ethgghasdware for
ROM or RAM either currently known or | ater devel oped.
infplehidntihg théd &PRSufunetidn. e fib geli othat jmplamenbionse diffeatnt alegrees of
102 has been descri bed as a common set of hardware

hatd\@dre | RusOidydbs aRhRved SBf bWRf SmpRenieabfivh)NthdSagbroaches to
sof t war edef i ned radi o havi ng both a comuni cati on

n N ot
m‘ré) nggkﬁltéé %n{i‘&%o %gbz{qld ﬁ@t aﬁqglg@dlgg ﬁkl%/eebeﬁgﬁtlon determination
.CO nicati on devi i cat ed hardwar.e t.o. .
G AR T oRIRPERES O s Oh Comgiegign d8vice having

hardware for inplenenting the GPS function. In_yet
sogerixpe oirph % fngtion aslascesy direethedringiesgHe &2 swaﬁ%nh%éaéabase
reuse nmay be achieved. I n other inplenentations, the
[046]pr Tedhegoing desquiption nfjacionprentrtaivntiasbeenptesented for purposes
required to nmake a position determ nation di scussed
ofailivteatidnyandeddsemptme niteid mon eahyustiverand doeofidtuliinitathe @taimed

devi ce havi ng sone type of GPS function and access
infbdi®aS b R predid foRftdisé1dsed. 2 MIRARABNN &R vARLBRASE possible in
light of the above description or may be acquired from practicing the invention. For
example, the described implementation includes software but the invention may be
implemented as a combination of hardware and software or in hardware alone. Note

also that the implementation may vary between systems. The claims and their

equivalents define the scope of the invention.
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[046] The foregoing description of an inplenmentation
has been presented for purposes of illustration and
waelemenqovi on. It is not exhaustive and does noPCT/URI005/044458
the clainmed inventions to the precise formdiscl osed.
Modi fications and variations are possible in |ight of
t he above description or may be acquired from
practicing the invention. For exanple, the described
inplenentation i ncl udes software but the invention may
be i nplemented as a conbi j of hardware and
r. .in hardware alone.” Note al so that the
‘ViﬁkpgﬁﬂﬂFg Yon may vary between systens. The cl ai ns
and their equivalents define the scope of the
i nvention. CLAIMS What is clainmed is: 1. A device,
cdnph ideyiegy comprigngi ver that is tunabl e between recei pt
of a positioning signals and a communi cati on network
si gnedeceigernieatis nablée hetgeagreapbi of datsgionhetsigmals and a
associated with at | east one comuni cati on network;

<§ﬁﬂmﬁﬁ&ﬂaﬁhahbg{$gggpled to the receiver in receipt of
posi tioning data omthe receiver when the receiver

s i fpmgﬁ8§r' dvpi:th géogg id da?e?t'ftllgﬁs 9L9BHed WHHEL: FedshemENOI Y

i s access I eve araneters to access the
at | east one c ni cation netmork. 2. The device of

copyrmHeation REIOLK: 4 geographic data is received at the

receiver and stored in the nmenory by the contraoller.
a controller coupled to the receiver in receipt of positioning data from the

receiver when the receiver is in receipt of positioning signals where the memory is

accessed to retrieve the parameters to access the at least one communication network.

2. The device of claim 1, where the geographic data is received at the receiver and

stored in the memory by the controller.

3. The device of claim 1, where the controller is configurable by software to
function as a satellite positioning device that processes the positioning signals
and a communication device that process the communication network signal.

4. The device of claim 1, includes a common antenna coupled to the receiver.

5. The device of claim 1, where the receiver is a transceiver.
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3. The device of claim1l, where the controller is

configurable by software to function as a satellite
w@o®irt2an ng devi ce that processes the positi oPCTYS2005/044458

signals and a communi cati on device that process the

comuni cation network signal. 4. The device of claim

1, includes a comopn antenna coupled to the receiver.

5. The device of claim1l, where the receiver is a

transceiver. 6. The device of claim1, includes: a

ti t [ A .e for a predeterm ned period

oén?Pﬁgngé?(%ﬁﬁﬁﬂé’%%&@?%IIer when the at | east one

conmaltivnercthatadicondiguwabll fors predetamiiRb peridyoftting: sdely e confroller

The device of clam 1, where the geographic data has

C&lHen Helaf1eadtloRE BEthinAMicatn nERfrd RUinf@cibletydh@ickiceher e

t he geographic data further includes: a plurality of

frequenci es associated with a cell site. 9. The device

of claim1, where the receiver further includes: a

firs chi is associated with th ositioning.
si’g nﬁrespﬁpevge ggelerﬁd, RReTE thegepgraptic dytp geﬁ%ﬁmt? W?Qfﬂ’%‘lon-

comuni cation network signal; and a baseband processor
configurable for receipt of the positioning signals
fromthe first RF chip and then the conmmunication

nét vibiikdesiogdkclairh Gnwhére tisegoprhphic data forthérGnelvdeset hod

of conmuni cation, conprising: tuning a receiver

bet Wegiirali8CstifRbuaied afROGhibd Mith AGestigNal s and a
comuni cati on network signal; storing in a nenory
geographic data that is associated with at | east one

9. The device of claim 1, where the receiver further includes:
a first RF chip is associated with the positioning signals;
a second RF chip is associated with the communication network signal; and
a baseband processor configurable for receipt of the positioning signals from the

first RF chip and then the communication network signal from the second RF chip.

10. A method of communication, comprising:
tuning a receiver between receipt of a positioning signals and a communication
network signal; -
storing in a memory geographic data that is associated with at least one
communication network; and
processing at a controller coupled to the receiver, positioning data from the
receiver when the receiver is in receipt of positioning signals where the memory is

accessed to retrieve the parameters to access the at least one communication network.
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conmuni cati on network; and processing at a controller
coupled to the receiver, positioning data fromthe

WO e@ai1z@nl when the receiver is in receipt of PCT/US2005/044458
positioning signals where the nmenory is accessed to
retrieve the paraneters to access the at |east one
communi cation network.11. The nethod of claim 10,
i ncl udi ng: receiving geographic data at the receiver;
and storing the geographic data in the nmenory by the
controller. 12. The method of claim 10, further
conprising: configuring the controller with software
to.function as a satellite positioning device that
pﬂéct@%@@g@ﬂ8§ﬂé§?ﬂ@dﬂ¢H 0&i gnal s and a communi cati on
devi ce that process the comuni cati on network signal.
13. frheivimgigeogtaplfic dataiahihg Geceivetlandes a common ant enna
coupled to the receiver. 14. The method of claim 10,
wher gotifiethe geegrysiic dta in the areaey ¥ethe cbhtrolldte net hod of
claim10, includes: setting a tiner for a
predeterm ned period of tinme when the at |east one
comuni cati on network is unreachabl e by the devi ce.

ﬁz.fﬁﬁpggﬁggﬁcﬁf fé%@m%%?o*gﬁg_ the geographic data

1
haS™ ce [ nformati e net hod of claim 16,

wher e the .geographi.c data further. includes: e
ol ur SEGTiEH (atlics Pa Salbaeitatutsiop i selBiepositioning

site.18. The device of claim 10, where tuning further
devigel thefdsocepses Hleosijloaing signals gnd rromniupidatomdesies thatagocess
Wi th the positioning signals;
the communication network signal.

13. The method of claim 10, includes a common antenna coupled to the receiver.
14. The method of claim 10, where the receiver is a transceiver.
15. The method of claim 10, includes:
setting a timer for a predetermined period of time when the at least one
communication network is unreachable by the device.

16. The method of clam 10, where the geographic data has cell site information.

17. The method of claim 16, where the geographic data further includes:

a plurality of frequencies associated with a cell site.
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receiving at a second RF chip is associated with the
comruni cati on network signal; and configuring a
whamehzmo processor configurable for recei pt OPCT/H82005/044458
positioning signals fromthe first RF chip and then
t he conmuni cati on network signal fromthe second RF
chip. 19. A signal bearing nedia with machi ne readabl e
instructions for controlling a conmuni cati on devi ce,
conprising: a first set of nachine readable
| 8L RS LR 10/NHIL dhERELARcRgLWeen T ecei pt of
a positioning signdls and a communi cati on network
signal ;. .a secon t. of machine readable.instructions
for 1Sreyig g a e SR BC RaTio TR el
associ ated with at | east one conmuni cati on networKk;
and TEeeYing at asseongiRirelipisrresocisted atithethe eammuaieation gietwork
processing at a controller coupled to the receiver,
sigmgiandoni ng data fromthe receiver when the receiver
is in receipt of positioning signals where the nenory

IS aemEseet 4 asétRhd pRYSséNBnRATHIBIR kscelpPoRRE FHionHE
at | east one comuni cati on network. 20. The signha

' . . ' : : . "
st 08 e R o O OB ek bl 15 P locond
Rg t.a at the receiver; anda fifth set of nachine

&4Habl e instructions for storing the geographic data

in the nenory by the controller.

19. A signal bearing media with machine readable instructions for controlling a

communication device, comprising:

a first set of machine readable instructions for tuning a receiver between receipt
of a positioning signals and a communication network signal,

a second set of machine readable instructions for storing in a memory
geographic data that 1s associated with at least one communication network; and

a third set of machine readable instructions processing at a controller coupled to
the receiver, positioning data from the receiver when the receiver is in receipt of
positioning signals where the memory is accessed to retrieve the parameters to access

the at least one communication network.
20. The signal bearing media of claim 17, including:

a fourth set of machine readable instructions for receiving geographic data at the

receiver; and

22



21. The signal bearing nedia of claim17, further
conprising: a fourth set of nachi ne readabl e

w0 p®vne@di ons for configuring the controller wWamUS2005/044458
software to function as a satellite positioning device
that processes the positioning signals and a
comruni cati on device that process the conmunication
network signal. 22. The signal bearing nmedia of claim
17, where the receiver is a transceiver that is tuned

by thg.first set. of hine r.e le | ' A
The Sighad S abPhing loBALI B RRSRT Spritd LB dain n
fourth iet of _machi ne readabl e i nstructions for

meery; bythg contrallerf o a predet ermined period of tine
when the at | east one conmmunication network is
unreachabl e by the device. 24. The signal bearing
nmedi a of clam 17, where the geographi c data has cel
si2l eThedigialrbédrimg media of Idmsli 79 fiathebe@nprimingredi a of
claim 22, where the geographic data further includes:
a g%%@%&m@ rEdd@Bld SR EhBRorR TN BE BN ghE RomrdiRt ith

software to function as a satellite positioning device that processes the positioning

signals and a communication device that process the communication network signal.

22. The signal bearing media of claim 17, where the receiver is a transceiver that is

tuned by the first set of machine readable instructions.

23. The signal bearing media of claim 17, includes:
a fourth set of machine readable instructions for setting a timer for a
predetermined period of time when the at least one communication network is

unreachable by the device.

24. The signal bearing media of clam 17, where the geographic data has cell site

information.
25. The signal bearing media of claim 22, where the geographic data further

includes:

a plurality of frequencies associated with a cell site.

23



