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network, a wireless wide area network, a satellite, a terrestrial location beacon, or any
other device that can wirelessly communicate in some mode with the wireless device in
a manner that allows unique identification of the device and a distance measurement.
[0010] In a variety of other embodiments the general location of the wireless device is
determined in different ways. Various embodiments might use the location function
integral to the phone, the current cooperative base station and a presumed cell footprint,
a number of base stations to find an overlapping cell footprint, a number of cooperative
base stations to trilaterate the position, base stations and satellites to trilaterate the
position, and/or one or more cooperative base stations that can determine range and
angle. Different wireless devices have different capabilities, as do base stations, such

that there could be a number of approaches used.
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[0021] FIG. 10 is a diagram of an embodiment of system that gathers location
information from uncooperative base stations;
[0022] FIG. 11 is a flow diagram of an embodiment of a process for gathering
location information from base stations; and
[0023] FIG. 12 is a diagram of another embodiment of system that gathers location

information from uncooperative base stations.

DETAILED DESCRIPTION
[0024] Referring initially to FIG. 1A, a block diagram of an embodiment of a location

determination system 100-1 is shown. The location determination system 100 allows

wireless devices 120 to find their geographic location or be located by remote entities
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communication modes. For example, cellular base stations 112,124 might support
TDMA and GSM, a satellite base station might support only CDMA, or another satellite
base station might support only TDMA.

[0028] Base stations 112,124 are defined herein to allow some sort of data and/or
voice transport. Base stations 112,124 are often affiliated with some entity (e.g.,
cellular or WiFi service provider) such that only subscribers or subscribers to another
system with a roaming agreement can communicate with the base station 112,124 to
pass data and/or voice traffic. The base stations 112,124 may be connected to a WAN
or LAN to get a tailored almanac, but only cooperative base stations 112 provide a
tailored almanac. The various base stations 112,124 may have any number of or

combination of communication modes (e.g., GSM, CDMA, TDMA, WCDMA, OFDM,
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processor 112. The location information from various wireless devices 120 for each
base station 112,124 is aggregated by the almanac processor 112 to update the base
station database. As more location data points are gathered, they are weighted
according to the accuracy of the location information provided by the wireless device
120 and used to resolve the location of the base station with ever increasing accuracy.
The accuracy of each wireless device 120 could be stored in the device capability
database 140, which could have different accuracies for the various ways that a wireless

device 120 could gather the information. Any uncertainty that the wireless device 120
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[0035] This embodiment does not use a satellite location beacon 152 or other type of
location beacon, but has one or more communication satellites base stations 154 for use
in voice and/or data communication. This embodiment of the communication satellite
base station 154 could, but does not, have a local almanac 158 and/or databases
140,144.  The communication satellite base station 154 relies upon the almanac
processor 122 to produce tailored almanacs. A satellite ground station 160

communicates with the almanac processor 122 by way of the WAN 110.
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receives a request for a tailored almanac, information for the thirteen possible

uncooperative base stations are included.

[0040] In one embodiment, the cooperative base station 112 may determine a range to
the wireless device 120 and the almanac processor 122 could cull the list of thirteen to
those that might‘ fall within an annular ring around the cooperative base station 112.
The ring would be as thick as the range of the wireless device 120 when talking to the
various uncooperative base stations 124 in a particular mode plus some error factor from

determining the range to the cooperative base station 112. For example, the wireless
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geographic location of interest such that they could still be used. Only one would be
included in any tailored almanac.

[0044] Referring next to FIGS. 3A and 3B, diagrams of embodiments of a cell sector
location system 300 are shown. This embodiment has six cell sectors 304 for a
cooperative base station 112, but other embodiments could have any number of cell
sectors. The wireless devices 120 in the cell footprint 204 are divided among the cell
sectors 304 such that the base station 112 knows which cell sector(s) 304 communicates

with a particular wireless device 120. The cell sector(s) that might have the wireless
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Jfgﬂr?gn;llgz‘flnformatlon gathered by or from a number of cooperative base stations 112.
Time of arrival (TOA) readings from one cooperative base station 112 reduces the
general location to a ring around that base station 112. Two cooperative base stations
112 generating time difference of arrival (TDOA) ranging readings reduce the location
to a hyperbole. Three or more can resolve the general location even further. In this
embodiment, time of arrival and/or time difference of arrival measurements are used in
the trilateration process.

[0048] However small the area becomes, a buffer around that area is determined to
compensate for the error in the determination and address the range of the wireless

device 120 to base stations 112,124. The almanac processor 122 gathers information for
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that indicates additional base stations 112,124 that are likely within range of the
wireless device 120.

[0052] With reference to FIG. 8, a flow diagram of an embodiment of a process for
locating a position of a wireless device 120 that has native location functions 800 is
shown. The wireless device 120 could trilaterate to cooperative base stations 112 or
satellite or ground location beacons to determine a general location in step 804. In step
808, the wireless device 120 reports the location estimate and requests a tailored
almanac. Some wireless devices may store a base almanac of base stations 112,124 that

is updated as new tailored almanacs are received.
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a flow di agram of an enbodi nent of a process for
location. This embodiment relies on other parts of the location determination system

100 to analyze location information. In step 908, the wireless device 120 requests a
tailored almanac. The location is estimated by the various cooperative base stations 112
in step 912.

[0056] That location estimate is passed to the almanac processor 122 for tailoring of
almanac information in step 816. In step 820, the tailored almanac is sent to the
wireless device 120. Step 824 gathers further location information using the tailored
almanac to find uncooperative base stations 124. In step 916, the gathered location
information is forwarded to the cooperative base station 112. Step 928 refines the

location estimate using the location information. The refinement may be performed in



| ocating a position of a wireless device 120 that has

native | ocation functions 800 is shown. The wrel ess
wa@leas0292120 could trilaterate tg cooperative bBGEUS2005/032018

stations 112 or satellite or d?zound | ocati on beacons

to determ ne a general location in step 804. In step

808, the wreless device . 120 reports the cation .
JBY enapcetin SisEaton e 12 ¢ fIBBH Bierds 1285y biher location in
onBh@ S SatRV R SheBYofdrative BaRasatal MTanacAgy a8Rnal information
stations 112,124 that is updated as new tailored

Hatheredtby theavirdessidgwige [180 B3forwarde e theraboanasanecestasd 22 to refine -
l/\tﬁcgti ontes%ﬂ {égte %gul d be further refined outside the
¥ BnseSlatign faaRase {4 o 812, For exanple, the

qOOFHr atViterepasesb HIGON0,1d Aiadem DAVE eHHFEiTheE aF isPdlem 1000 that
information fromtinme of arrival or tine difference of

Hagheyn]ocativreindermatian fTone HRGAORCTaE Ve Bpskayiaiions tlé4 inghown. Once the
qgﬁ'&@&‘%ln%n%g gssfe%ivé&gy tﬂenwﬁ{‘l@?s é;e]vgce ];the g%‘a@ﬂlgfs% locate those base
processor arlors’an al manac by Tihding | “base

Staion®Nstelliad, the 4lrhdat. Shghin inethe ledsdanaiigif FIG. US€s iandual-mode
determining a_ |ocation of the wireless device 120. o
THirgegsafedcs he® that cHRPRTSA YO CREIMMIRE 0B fmedimuIne fopgppnication

tq‘ho&ehﬁ‘as% ffﬁétgfgétgﬁﬁv h@?z-%%gdttﬁé‘%ec%atkﬁg rﬁpgfiggF 'f@otﬁﬁﬁﬂ“1012-2. The

e vari ous stations 112, 124, y range in
tthibsred mboemc vaoudd hine 411 kaskstdtiooatl i Bh24in thediri foeipems 1012-1 that
device_120. That tailored al panac is se ver the WA .
56 U sh GomBRpisp o P95 4ud AU PR BAIOTES 13k nb i BgoRptootprint
tiva2W thel @8 Shd@¥bsBcdinhi8Ricd48odd 0054] I'n step 824,
further location information is gathered by the

v0938leskh dewiecembodimemsi $he¢ odaxanan predessoracduddh parfosm a motion

the tailared al mgnac,and | d.involve unc ratiye
isagwhfon s ARRGCaqRR, PRt PP IR 305 o bfitea for e
Tiily positith of endReEREN tevitd@20Mwiehass ARy Blndad@c would be used.
anal yzes the location infornmation to refine the

|Qibat eorbodisnantatcouldnjust eppEEB thetfrotprit stcceiding thavlikely speed or
3R i DAL RAARREAL 15y B S b B8R, oy ec ot
Véniiteldaasntelevhiseryl @0handyfh deievden catib@abdsa fstationd tanbd aded to tailor

t he base stations 112,124 in the tailored al manac or

tthe alganae informatiena| manac yet. In step 836, this

I i . . o : o
02 e CAVLIR L0, 3954 A% dardcf n SRRt 8t FhRCess 1100
dbs gathednd bwetict atformmsiondrome pasd stdtiors b2, Kdopeshatvny €lhe process
b station 112 d forwarded to the alnrnac .
oD cResgs inmsiep o O pihere et Wesckats 8°Ge P D Fhacksa fRtshase stations
144,1240858 RAbRAT IRENAEXITHP cHhIE b dofe bl MWGbABS &Bosing base
of anot her enbodi nent of a process 900 for |ocating a

ptasions gnthefalraanecridPd424. Hesamgeembadimiats, thadase stattond 112,124 could

N e e

[0060] In another embodiment, the almanac processor 122 could choose another
scheme for organizing the base stations 112,124 to quickly find one. For example, they
may be organized by communication mode and footprint 1012 size. The footprint of the
almanac is more quickly covered by using communication modes with larger range.
[0061] Once one base station 112,124 in the almanac is found in step 1108, it may be
possible to exclude some of the base stations 112,124 in the almanac. After running

through the various base stations 112,124 to find those in range of the wireless device

120, the distance to each is estimated in step 1112.
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tail ored alrranactof unco ase st at |

4 R gt ABFEIRT R B ARG R bpee sations
fiouwailt eekdswikie @cm&eiget vk @ SRosdgatib® tindel dan Bk &fdrrelated to a
928 refines the | ocation estimte using the |ocation

istanaeetavsted. THee sisndl neraesih ofaysigal Seam drenwrpoppripiéve base station
%ﬁr?tllny ﬁlaFehSd?st rat H&x ]tllfg vind tﬂf &J @Ee%geﬁlpr %%EIS Ssgr{ength can be

or any oca 1'0n 1 h ‘communi ca
cttemmﬁnﬁdl ve base station 112. Any additi onal
informati on gathered by the w rel ess device 120 is

18P0 abysqrae epbodineatsatheyMieless devieo 120 gaphsry Hdogmpagion on base
t&@ﬁﬁ)ﬁtl&lb'l@& %tlﬁaﬁ‘&e‘zﬂ e n%ﬁ%ﬁz?& 1nV\§tteP 1Vﬁf5_eréﬂ&8 (5%69 base stations

agram of an enbodi nment of system 1
t1Hat12¢ aeHadentifp dlatnselves.nfloresatrcenare raaamlaluﬂﬁ; d ptep dtlR0 eanging may

tations 12 shown | | or ed na
TE st i By st Py HaiogoUR i b Prer regid Bl g atmanac
éﬂGéHS%rt hﬁS&hE}a&ﬁb&ﬁﬁEﬁt@ nelelfbeﬁpﬁqt b tHeBas@sTABAGr the overlaps of
hown i n the enbodi nent of is a dual - node

vinete| bgs atevfaotpring Gcan het asalwdr t05 dcﬁmnmorﬂmrgeoenal decation of the
nodes. e q ni cati on node has a first footprint
1"611%631? et %Qm;econd has a larger footprint 1012-2.
Tbeed1ai WatheféfabimrnaFIGOWD, th HidyRnibt akblise esdbdidiéHE of system 1200
112,124 in the first footprlnt 1012-1 that use the

fthatsgatf@émml@amf@mmﬁlea drogm gnegqpetsdiye baseastptinns 1242s shawn. The

f Pe% Er?c%gﬁgra{}\gegé?s [ %lgé? :}‘%L}] Zaré Ifh%tse W e%t hgc? rf’ gct%?c%ed almanac as

cat

aﬂmaynaﬁ bR CeRBAMi@GLh darpel f hr mlﬁ embbdlmne sthiegBdricOOperative base
for the wirel ess device 120 such_that footprints 1012
Sfadiondj hst-dd 261 %ne PPy hoRi HfshnCyRmupEatgn oppds with first

R P T RSPty eiafe statons 124

aX2-@li oygprathein iak etopnd peceﬂmomcmam nodes paéd seéortm eommunication

kR A15, i ot hed et B Fass M5 SRt i a hina
b:%hﬁﬁﬁﬁcéfﬁh' Ridde BASe aStRtd ePRinfiAtaltn USBGrihe 12821307 The current

the al manac i nfornmati on.
position of the wireless device 120 only allows communication with three

uncooperative base stations 124-2,124-3,124-4. Even without ranging measurements,
this can narrow down the location of the wireless device 120, but with ranging
measurements, a very precise location can be determined.

[0065] The above description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the disclosure. Various modifications to these
embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from

the spirit or scope of the disclosure. Thus, the disclosure is not intended to be limited to



[0059] Referring next to FIG 11, a flow diagram of an
enbodi nent of a process 1100 for gathering | ocation
w0 ndjoenztT on from base stations 112,124 i s shomel/u31ees5/032018
process 1100 begins in step 1104 where the wreless
device 120 checks for base stations 112,124 in the
|Io al manac. This ,c e don
o GEbRTirHRRbL TR PoRE R B il e ST Sede coppigront with
andpEhdBRE 8nd hoWR] hasResdiddlibRAhedel?, 124 coul d be
pre-random zed so that the wrel ess device 120 could
take themin order. [0060] In another enbodi nent, the
al manac processor 122 coul d choose anot her schene for
organi zing the base stations 112,124 to quickly find
one. For exanple, they may be organi zed by
comruni cati on node and footprint 1012 size. The
footprint of the almanac is nore quickly covered by
usi ng comuni cati on nodes with |arger range. [0061]
Once one base station 112,124 in the almanac is found
in step 1108, it may be possible to exclude sone of
t he base stations 112,124 in the al manac. After
runni ng through the various base stations 112,124 to
find those in range of the wireless device 120, the
di stance to each is estimated in step 1112.[0062]

Uncooperative base stations 124 still give sone
i nformati on even though data conmunication i s not
possi ble. They will identify thensel ves, which

i ndicates the wireless device 120 is close enough to
comuni cat e. Some uncooperative base stations 124 w ||
i ndi cate signal strength of a received signal. O her
uncooperative base stations 124 will acknow edge a
nmessage and that propagation tine can be correlated to
a distance travel ed. The signal strength of a signa
fromthe uncooperative base station 124 can intinmate
di stance when the initial or expected signal strength
can be determ ned. [0063] In sone enbodi nents, the

wi rel ess device 120 gathers information on base
stations 112,124 not included in the almanac in step
1116. O'ten the base stations 112,124 self identify
thensel ves. |If resources are available, in step 1120
rangi ng may be performed to the unlisted base stations
112,124 for later report-back to the al manac
processor. In other enbodi nents, the footprint of the
base station or the overlaps of nore than one
footprint can be analyzed to determ ne the genera

| ocation of the wirel ess device 120. [0064] Wth
reference to FIG 12, a diagram of another enbodi nent
of system 1200



that gathers |l ocation information from uncooperative

base stations 124 is shown. The depi cted uncooperative
wha®e/ 0302t i ons 124 are those identified in a teCT/08m®d5/032018

almnac as likely to be in co ni cation range. In

this enbodi nent, three uncooperative base stations

Mﬁﬁ@operate in a first communi cation

j nmuni cation footprints 1212-1,

1212-4,1212-5; two uncooperative base stations 124-

2,124-6 oper.ate ARyReng6OROatERMWBHRItH IfANVAEIER ddhich, comprising:

second conmmuni cation footprints 1212-2,1212-6; and one

uncooper at i meansdeedaderainias agperal lopaticam ashg wirglephilavire:

conmuni cat i gn i i ication .

Footprint. 19030¢elclaind e Amdhal BFPR' GROP R wnpspiseid

devéles dbRieodald/alalahaseif® buststhizad fedtheednardl ldcAton and including at

uncooperative base stations 124-2,124-3,124-4. Even o

VIE2sh 80 URCRRBFTAGVaRase sielifnihat Wilhics nermalliaser e tswiraless device;

lggation of the wireless device 120, but w th ranging

measurenents, a very precise |ocation can be

det er m ned.mé086&] detdrenining viee e mni qitheowireless dewice using said

di scl osed enbodi nents is provided to enable any person

PP%¥d in the art to nmake or use the disclosure.

Various nodifications to these enbodi nents will be

readi |y appar entTHOwkR@SEr Fihd 1 Rfledeth thBenchi for @Rrhng the

generic principles defined herein may be applied to

qrosigiondnttlarticompriseswnedns fior dbégyanining g distanee bhiavespithe wireless device

Sﬁﬁ@@ﬁ qf tEe di sc%l osSur e, Thut%. t he di sclosure is not

[ %I%de%S B4 ﬂ??r%(ﬁv'i%a(sﬁé 8%¥0di ment s shown her ei n

but is to be accorded the w dest scope consistent with

the princi@.es dn syereal off kil @Be@dirsik @&@fs for determining the

herein, WHAT IS CLAIMED IS: 1, A systemfor l|locating a

pEsaera] logatim conyrises aldeasyens efe, conprising: means for

determ ni ”gal%cﬁf‘o[&%ﬁ‘éﬁdn%ﬁ 121 BF \Ji{;é?es@"d&?k ss devi ce;

nmeans for generating an al fanac of base statiions in

range of saingd ofithiechass statlend anel,a [gaduthesll detl factptist, ng

custoni zed faor the general |ocation and includi hg at

least one. uHRIBEHEF alteps sBtens tg?l&@iaaﬁgeﬁmanﬁgﬁ@pm,

normal |'y Sear;%dh&ﬁtyl&?cq ' %ﬁgf@es%sggﬁéiﬁgﬁ?, and nmeans for

determ ning the positi the wreless device using

sai d al mandmse @atidiseindJatatiom béacohgiamil wherei n the
means for determni.ng the sition further c rises
mans for dUGFHTHITAG: SAe LA R BT RE Rpre Eagless
drvicee and the at | east one uncooperative base

station.

4. The system of claim 1 wherein the means for determining the
general location does not involve uncooperative base stations, and the means for

determining the position involves uncooperative base stations.

5. The system of claim 1 wherein the general location is less

accurate than the position.

6. A system for locating a position of a wireless device, comprising:
a plurality of base stations in range of said wireless device, including:
an almanac of base station identifiers including a first identifier of a

cooperative base station that will normally service the wireless device and send the



3. The systemof claim1l wherein the nmeans for

determ ning the general |ocation conprises at | east
wo@e@6nt927a | ocation function integral to the WeBUSNS5/032018

devi ce, one of the base stati offs and a presuned cel |

footprint, a plurality of base stations to find an

over | appi cel]l footprint, a plurality of cooperative .

Gian&hB o eelen el ind bincSnfidenBlicd o eSBRLe bigp staion
athal WASLot ABAnBSRrRéSthk Mrdidigldeias determine an angle
to the wireless device. 4. The systemof claiml
wherein the means for determ ning the general |ocation
does not i niol velhmesEpeeln; whersinghotlo the, cogpriati Yee

ns. for term ning t Lt} j.nvol ve .

Bt T s BRI B YA e, o
vdigasicd bbtweef Btewbledsaieaide@ndittfe d0dPEraflo€ aidaliobpantitde
position. 6. A systemfor locating a position of a
virase pledensdevi ce, conprising: a plurality of base
stations in range of said wreless device, including:
an al manac of bap Skaid ALILGPOWEIR & ILAELUANE, Rientifiers is
first identifier of “a cooperative base station t?lat
waredtedfromed plyradier ofl wequehshamicteglstsssassmvatedwithd peeitdilar base
t heal mnac to the wireless device, and a second
i S8 fier of an uncooperative base station that wl|
not normally service the wirel ess device. 7. The
system of g1 cl aiwB §stehiesedlsinde vhelcifine aassIpatative bakdtation
uncooperative base stations allow interaction that _
ANPHRSs the vaiclish deigcairemanesthe sncaopprati e bage staties §rom transporting

Vi C d. cooperative and uncooperative base
gfoé(%el C%ndssii.{Ll séélbﬂ‘%ﬁe system of claim®6 wherein at |east
one of the identifiers is created froma plurality of
uni que charHxt erA stidtios] efSscatingtagmbsitioh of a wissldsk daviag, comprising:
base station. 9. Tf}e system ff .claim6 wherein_the ]
uncooper at i eFiHA8 @ g?fasegr@ﬁlr}s wehing Srst Waiayy jdepidler from a first base
dgyige fromusing the uncooperative base station from
transporting voice or data signals.

estimating a first distance between the wireless device and the first base

station;

referencing a first location of the first base stétion, wherein the first
location is previously determined;

receiving a second signal including a second unique identifier from a
second base station;

estimating a second distance between the wireless device and the second
base station;

referencing a second location of the second base station, wherein the
second location is previously determined;

receiving a third signal including a third unique identifier from a
third base station,

estimating a third distance between the wireless device and the third base
station;

referencing a third location of the third base station, wherein the third

location is previously determined;



10. A nethod of locating a position of a wreless

devi ce, conprising: receiving a first signal including
W@2d0603027Uni que identifier from7a first base sPEX/USWN5/032018

estimating a first distance between the wirel ess

device and the first base station; referencing a first

| ocation of the first base station erei.n. the fi.rst.
| ocation i swé?r@\l?iaf)[ﬁ?ﬁfm&é? &iﬁﬁt&?dqnégéfl&l%baﬁe §t€b8‘?1sd13:
si gnal i ncl udi ng:,a1518 P BEmHhRHEon fRBHotd 1B8EatfondHnd
second base station; estinmating a second distance

bet ween t he wi r elnagsilabda/iodhe aiigleshdevdescion doawmication to remote
station; referenci 2(% a second | ocation of the second
base station, wher A e second | ocation is

previously getalciiaag thd fBeiot dfghawirblesddsvidnal
including a third unique identifier froma third base

station, estimating a third di stance between the )
wirel ess deld-ce Hirduethed phelpim h@ sdexingaig alculating comprises

r(ﬁic%ﬁa%fﬁ%i t@\ﬁ%&iﬁﬂ quhé ?ﬁ?fregso{i'ev%e Jsg% thQ ki?s‘ii, sk%éérﬁi Fr;d third distances

stati on, rein the ocat | I'sS previ ous
deideharfirsedeodindr eidthat 1besishs.one of the first, second
and third base stations is: capable of comrunication

to renote | gcatiQns, an avai ]l able.to the wirel ess
vl et or o e e of DAVE I Sherei Sachai e Sfigrating steps
s8:ing the position of the wireless device. 11.

The ‘nethod of claim 10 wherein said cal cul ating .
conpri ses odetermiining ifcp base statien isiroepgnized iy the wklessdevice; and

and e Ti rarorgas s aitent B oaf AlehliohRof 3580 §ion footprn,

retelnshs tela,ai signk0strdi@tigiaid @aphanhngdie esti mating
steps conprises: determning if a base station is
recogni zed bg/ the wirel ess device; and o o
13.  The method of claim 10 further comprising receiving at least one
of the first, second, and third location from at least one of the first, second and third,

base stations.

14.  The method of claim 10 further comprising receiving an almanac

that includes at least one of the first, second, and third locations.

15.  The method of claim 10 further comprising receiving an almanac

that includes a base station communication mode.

16.  The method of claim 10 further comprising receiving an almanac

that includes a base station type.

17.  The method of claim 10 further comprising a step of assigning a

location of the wireless device.

18.  The method of claim 10 wherein at least one of the estimating

steps and the calculating step is performed by the wireless device.

19. The method of claim 10 wherein at least one of the first, second,

or third base stations is a wireless local area network.



presum ng a di stance based upon at |east one of: a

base station footprint, a response delay, a signal
wa@reoeng2n7 and a signal range. . 13. The net hod PET/TEm0#932018

10 further conprising receivi d§ at 1east one of the

first, second, and third location fromat |east one of

the first, second and third, base stations. 14. The

nmet hod of c¢lai mA0 further .co i.sing receivin 0.

al manac th Oai nc’f}t?dgéhg{fof %lglértlw?(gﬁvzle]r??n ?tﬁ(éasf PPs ,tﬂe first, second,

R eaAbasa8REtibAd 1A deglaf i badbstatldie met hod of claim

10 further conprising receiving an al manac t hat

i ncludes a base station communi cati on node. 16. The

net hod of lai mTllw methedhef claigmb? Woerein theduraless deyqe supports at
LRGP ey ARS8, 2005 B BB PRo ey T

assigning a location of the wireless device. 18. The

nmet hod of d2ai mTHe métkodbficlaim 1@ sdheredmat ledt ohbef the first, second, or
estipating steps and the calculating step is perforned

& lr‘llﬁgseﬁq%&n%%%ﬁ’@@]i“@e. 19. The met hod of claim 10

wherein at | east one of the first, second, or third

base stati oms i ST Methed 668 ain® t@kvhefeiRatNedsVBfikof2fle fiffiSecond,
met hod of claim 10 wherein at | east one of the first,
gudlrdibase statiphy i@ adweeonst ati ons is a cel lul ar phone

base station. 21. The nmethod of claim 10 wherein the

Wi rel ess device supports at |east two different

conmuni cati on nodes having different footprints. 22.

The nmet hod of claim 10 wherein at | est one of the

first, second, or third base stations is a satellite.

23. The nethod of claim 10 wherein at | east one of the
first, second, or third base stations is a beacon.




