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LOCATI ON SPECI FI C SEARCH FOR REGQ ONAL SATELLI TE
VEH CLES BACKGROUND [ 0001] This disclosure rel ates

w@enened77y to position |ocation and, nore partPCTUSI0Y)48273

to positioning with signals fromregional satellite
systens. [0002] G obal navigatlion satellite systens
(GNSS) provide positioning data to users throughout
the world. Using information fromdifferent GNSS
satellites, it [SOGATION SPEGEFECSRARGQH!t i on
within a gl obal coverage area and to synchronize wth
satel lite t FPR REQEONRLSATENLITE VEEHICALES
satellite systens have been devel oped to augment

exi sting G\SS systens. Regional satellite systens
serve specific parts of the world and, anpng ot her
things, aimto inprove tBaCEEROHNY |ntegr|ty and
f%%llj( aalélgslp&el% ?S\lllécgrsega?%sl e%grta | l If)oeSftgﬁlglhfét%%Larﬂ ,ernare \pa?:tlecsularly, to
postidmed Ragisiabl fmrdg&biaesa\télhmygms recei ve and
process signals from both gl obal and regi ona

4 ! idlgba?f }ﬁﬁ\tigﬁgoﬁl dﬁ)’elﬁt@ﬁg‘cer}{ @%‘B@lde ﬁ)gﬁﬁg &Hgﬁhtgq(? users

ange positio can ere 0 an
thheughouetha gerldr éﬁﬁlg)ihfcdniaflem ﬁ‘otn diffgicon@NSSabeellited, & is possible
tens. [00 a nobile devi
@éﬁeﬁ%rﬂmﬁeolp%rl%@%ﬂ &|gl<§af E9YerHEs RN SYTRTonAS wigh satellite
ageessible fromits current location. This fruitless
search wastes tine, power, and search capacity and

L0R3 of  RoPEdg sB PG B b (Rt Jo e

afit@fg @GNBSSitb@s Redohd s@t@tlﬁé aaenelprapagtie bﬁﬁ‘tﬂ)ﬂ’tﬁe world
the availability of regional satellites. This also

pch gmieeg otheh thingspeinhedawer viedhap¢auiasy aintegrifyy lang availability of

BEFUE AL IR BEAFe DSy oo

| ocati on s%/stem nmet hod, . and apparatus are di scl osed.
0} e Mabilcgisyiceware él&féwggbaa‘faﬂlﬁélﬁ vejigfhean raeRiv oHdTAEess

?‘gnélg Al ﬁdtﬁ glthEPdn?%%X&al%ﬁteﬁté hc;; R J %‘ef?@e\éf rE htﬁese

rst signa t signa e recelve
de»li&aslchanga:qmeltmhahd om thactfdrhendvieristb andent offthe com&rgebﬁeas of

8 g) ile coar é code. The wirel ess device uses the

lerant foedonaf spteflCYRCHS: t he avail ability of signals
froma regional satellite systemat the first

[(WO4L i dvs.d eswi, gmadbslefdemior g seagh foral regiand| skictlge setutlerhat is

at the first W re
BBl By Bt poPh o B TR SRS gpover, and
SRF@ &ph@ty dnlde@hyedbicfddes pbsitioning performance. Alternatively, the mobile
device may be programmed to wait until after a position fix is obtained before
determining the availability of regional satellites. This also lengthens the time needed

to arrive at a fully accurate position and results in reduced performance.

BRIEF SUMMARY OF EMBODIMENTS
[0006] A position location system, method, and apparatus are disclosed. A wireless
device receives a first signal and obtains an identifier indicative of a first location from
the first signal. The first signal can be received from a cellular base station and the first
identifier can be a mobile country code. The wireless device uses the identifier to

determine the availability of signals from a regional satellite system at the first location.
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the regional satellite system The information can be
mai nt ai ned at the wirel ess device and can incl ude

w@saodaes7raandom nunber codes or ot her satellitePCT/US2009/048273

identifiers as well as a Doppler search range
corresponding to the first | oéation. The wireless

devi ce processes satellite signals fromthe one or
If(siglalrse&cah thet regioadli satedge aywtieral eteeavailattés afi the fipv $ocatiom the

| east an i nfor n obtai ned fromth )
SARER fi SRR lnPehtonhatin b BpOLTR T ol % BeTe Sy bED Hitfes in
ﬁieqag%ﬁalfsat@m& BRtdne oTRAkoraRtieh bid & @(ff&a@ﬁ@d\m 'tﬁeewﬁ‘éléé% device
processing for 'signals fromone or nore

pobéan inelhdgpssaderdndpe Ighyréfteen@des [coothZ] satsﬁ?IMéentlﬁers as well as a

0OSi ti o t hod
OB SRR POt Ping o s, MR PRI % I, 3858e processes
ol Bt gl Aorh @lﬁ%ﬂefdreﬁorfa l’s&tﬁﬂlﬁ&&hﬁdléﬁnd&ieﬂdﬁ@ines its position based
indicative of a first |location. The nmethod al so

atrleast perdly oatipfosvptinn ebizisedhaipmdhe spdelbits signads. Wihervisgless device
s S0 RAALFLLAE RUERLE LSl RSk SHACRR Bkl sena

ﬁom&giemﬂaiorsgmhﬂ pdsiionirstsatallitd besteres. hod i ncl udes
receiving a second signal and processing the second

FI0BTP! 18 BnOBhBAdImER & bosiAbldchich BL@Baks il NlBihOethod
or the at l[east oné satellite vehicle.

imhidasdeseidmger ﬁmsmlgtgll ang obtatningnanoifdenthfeer \Knonethesfsstct@nab e

ast a sed on the. fi atellite signal
PidicafRoos RNt atdn, BT ebhd S insieRh f B v iR
Qgst%ﬂn@h withPe 1@kt dd%esa@nule %&ﬁ&le%@ﬁgf’d@é Rlbhti i@ WHRRIE kIR ANst one
retri ew;gﬁbqlmmswer search range corresponding to a

Rogpiestch hecdipnad satplbitatyisiom. i Fhetthethed bictugles receiving a
%e\écglrlc(i: ?]lglrlag%.tng E)P(‘)cre]s%t(ij%gt t%e kS)egcaor gh nlcto toﬁ)pal uﬁrst tsar%eetho ﬁp g a? information

forginedt. ledsﬂor@dﬁ&ll@t@b@lﬁbl&e Mths ,mdth’tﬁi 1|i’(ElﬁJH@ﬁddt¢’iﬁhﬁidg§ position of the
processing the second signal to obtain second
wielepy devacest daeal partdlby brsed emthefaph satelljte sighalgp@rmation. The

rch%{h%ldlchl% glcglﬁg'aghe]% 2 S ar{ %Rﬁﬂ&g@{)g tﬁﬁ g{n b on@ ?’«I}%lﬂ?et Y&ftle and

sadti@lihg 4 Dopplgnmarahnﬁmgmes’pnndirfgae &]deplcﬂrshlft at the first location if
mbodi nent, Wi reecfss device is disclosed. The

croghiEd Syngdy ftermpined (odeseegsyichonops e RepRigeigh ratge limits a
Eé&rcrhef%ﬁth\éeﬁrﬁrka{emté’%gﬁ&ﬂ R s@rﬁ@EﬂnBSdlﬁieQ{éa{he@ﬁéfh&Qm@ludes

first identifier indicative of a first location. The
piocedsmgshelsacpud sighd do Dh@ime@n@asﬂh:t@ snpkio&irmation from at least

SRS SRakh hESriEels Bl GrvighuSn Rl By bR e
Yisthinthd tAE GikTRALDIR dibRMidfomnaloar al ity of satellite
S|gnals wherein the second receiver receives at |east

fith f.
B! 14 05Oy S0 BhH SRR SEPb IR gRo
fn@ﬁld@@@ﬁrﬁ adlviet tenfRyigddairecEhe anl m&inasﬁoxdlsaamg s@lnSIChaVlng a

has. a processor configured to obtain the first
fiEpd mepgﬁ@rrmglp@}metqf@ firslgeationi die wireless device also includes a second

receiver configured to receive a plurality of satellite signals and to determine a position

-

of the wireless device using information from the plurality of satellite signals, wherein

the second receiver receives at least one of the plurality of satellite signals using second
identifiers for satellite vehicles that are part of a regional satellite system. The wireless
device also has a processor configured to obtain the first identifier from the information

bearing signal and to retrieve the second identifiers from a memory of the wireless
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bearing signal and to retrieve the second identifiers
froma nmenory of the wirel essdevice based on the first

WO danwif77er . The processor can al so be confi gur€rUSI09/048273

determine an orbital type of the satellite vehicles

that are part of the regional 3satellite systemand to

retrieve a Doppler search range fromthe nenory if the

devid zesed ylpthei ﬁscstgdm't#“wc thenpmnsedsutt canafsorlecesfiguretl yo determine
eost a eceiver lLimts a search for

S Oite] e B iy G e ory Bk of Bt ac oy RNy sRin and o

Rl DYpér seatR kdrigh Fro®d ﬂﬁ@ﬁ&n&?%ﬁt‘ﬁe Qfbitald 8 pPPRIRYnchronous

search range. In sonme enbodi nentsS, the second reécelver

betgwi v@cysgm@n@@@taﬂp@ma T@t otsahd n@@wgahmdﬁ a§a€trelh faraecarrier

f‘%‘iltée?\r,n% §§J&hg %t %?stroggg élﬁrlgﬁtglf Qt% ﬁ$ glgﬁlila%/g 1¥%n the Doppler
st rahdce Iﬁls@ﬂlaleﬁlbuainﬁ@nd iR sesndcditantidives shmals 3RO} global

In one enbodi nent, a position |ocation nethod for a
Rbeatiensaig| ke sysiery pypg Buwlddentifiersgndroacumentiydeecives the at least

O e BBl B ST Ss%a%ﬁfsﬂ@etﬁ%%t%ﬁn%&?ﬁﬁé Srenory of

nobi | e deV| ce and receiving a t stri aI si gnal

t
Eﬂﬂﬁﬂl a R eng ¢nbedimgalea ppsition [pcatigneme Psi tarmalw SJeyifsis
ﬁi@ﬂB?édnSF Qnﬁ?tﬁi@dqﬁlbfu'dgg mhﬁﬁgdu‘ﬁﬁé IIMEI‘I’IQ?IUO% agéJcﬁltte @ﬁﬁ%&t@lﬁte
The et ho so I ncludes determning the aval
wmaeg ofrrsgiondgahet spddned inia memyt Cénh@mobﬁfedévwesetnd receiving a

ocat.i nb ed on e|d tifi nd retrieving, from

R e DD oD e Lo o o L Sl identifr
Iictild 654 ﬁl%ato%hdléﬂ ernahbiBbe aRb itdiRick u&%ﬁmﬁlﬁfg A8 @l ailability of a
satellite systemif the first regional satellite

§1pt ragmariab sagelHicl sabtle@ athe fiyst foratiom baseshen ba idenhiécnandrgioving
5 AR e AR EDRE 0P
okHidle Bf ﬂierfﬁrﬁt - 18gibadlIshichits kygbhamh ifi thé BrsiBdgicnal satellifees stern is

met hod al so_includes determ ning a position of t
wpliable aftheifeet lagationq dihe mpthqddnelpdesasedviag atSﬁ@nfiusr%lﬁl and
f
B
emdliersigmt mfommtmct T sndtiord dlacatciudgs ddi@npoisp taipositioh of the

Wi rel ess devices i.s dji sclosed._ The one or nore
m@ﬁ? g%‘tl?eoﬁéeasmqruaév based Py fgﬁfss itE HISnAHAPTERENYt ed

by one or nore processors, cause the one or nore
[ﬂﬂdﬂbs dopse ¢robEkmtny acempusr-uhdatde gicdiungerrofied with one or more

s S G5 taE P foBovisTss dhiepeat Fisclobth THeBHR or more

iﬂ@frﬁ?&tﬂ%& iR RRAHuCcBbnd WRiSh, WG &atakd b# Sné/&"!rhgﬂe%ré'&ssﬂﬁs
the identifier. The at |east one satellite vehicle is

prarse thgfong or awiro preicessarsdd peifernssispserhrecpeng g éipy signal, obtaining
Qne [degtltn&qiro% thehf?rst dJ] %na? Endl%lﬁve Bf (9 ??s% ?0 ! f %ﬁa laﬁg rétﬂgwﬁ'g fhformation

celving

sb@ﬂnaﬂ leiSB oﬁ@teﬁtlﬁtef\!ehfdle ﬁ@ﬂigﬁhb |1dfﬁltlﬁbg ﬁBﬁe dt méa@f ot daelite vehicle
for the at | east one satellite vehicle, and
wargatiairsignal spisdite Hxsendf Thgwensi nesiosaed beificqse gF mosggtocessors

P35 Eﬂcﬁlde%e&?\ﬁﬁga Qohl glg]ilhlr, ﬁltocésﬂn%] thé ERofil 91@3411 to obtain first

satellite signal information for the at least one satellite vehicle, and determining a
position of the wireless device at least partially based on the first satellite signal

information.
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i nformati on. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011]
Fig. 1T1Ais a high-level block diagramof an enbodi nent

w@ho1e/0eomruni cati on system i ncl udi ng a gl obal Bex/Eki009/@418273

navi gati on system and a regional satellite system

[0012] Fig. IB shows a furthef embodinent of a

comruni cati on system i ncluding a gl obal navigation

satellite systBRIENDES@RIPEGIN 0H THEIORAWINGS/ st ens i n

relation to a particul ar geographic area. [0013] Fig.

poi1$] a Figinat s @I’h@h Iélveldjiociki (ﬁ@graﬂﬁl dffan@nivobinhent dey b@rﬁmumcatlon
such as can be us he communi cati on systens

ﬁfsgeén Jngludyng 2 glebalzﬁrteﬁ}t@ §av1%%logéygtﬁ@\ﬁnéﬁéﬁ@%%lw&aﬁ%\System

structures for storing information about regiona

Elﬁtl@] | Fig 18yshbess.fulftidd tjbofingent 4f & soramuhewtdrasyistem including a

%ﬁrtrathg q@}enbodlqﬁnt of .a 03|ﬁjon | ocatign.

JH VO SEC RS dPVadssigy SUEIIG BHOkE]S Hpgation to a
SAEMELESo0 g@hﬁgﬁ&, and advant ages of enbodi nents of

he dlsclosure mnll becone nore apparent fromthe

[BFLndts o farv Rl Ak o § R ST ok S sl g e
hedrthd ¢dfﬁnﬁ1ﬁ€ﬁ[o€1l‘s?'§teﬂ1@ldiﬁF%sSA DETAI LED DESCRI PTI ON OF
EMBODI MENTS [0017] Fig. IAis a high-level block

a}"?ﬂf oh L%&ﬁw&%ﬁ’rptlaﬁg A% TSR At&ﬁﬁ?@%ﬁ&& about

present inven
sdgomal sandbiclsgsteh@vi ce 140 can recei ve signals from
gl obal navigation satellite system (GNSS) 110,

E@gBP Rglﬁ)% %3t &nloWcRard YRGB AR mbbanerR B, 6§H§rmOtc£t%n method

l e deV|ce 140 uses I nformation obtalned from
farans withtaevirdl 88 dewvicdet ermi ne the availability of
satellite signals fromparticular RNSS satellite

WbE! ahe (féh@th@é RBfLR! arft] &R antPYS of2Rbod DR dfi th€8isdloRne will

to linit a Doppler search for such satellite signals.
b@@mm@r@@nmrynt fisym dhsi dvgalledfd@mmtlp@ retifprirbeloaristmn thlegn in
o BRI BFELF G b SFER TRERRRu oS Ao
its current Iocatlon before it has acquired a position
fix. Additi omdTAILBDODESERIETION OFOMBODIMINTSt he
search for signals fromthe regional SVs to a

fomaaf | o 9peis Iafhh%h -[0816¢k SgambfaaReaudi@ibllsys#ababA in
navi gation satellite system 110 i ncl udes one or nore

aeoedanpq with Qu¢ g@bp@megy@ﬁtbﬁﬁremt emveaﬂ@nu A& shoyai. mabiliedgvice

e
7l T o RSO B Pl RSy B o
Racigieng stthnalRal S&)SQO | a@lﬂltfags@t&t em) (IQBS)le d@;ecﬁatzﬁnud@y irffbx@nation
Uni t ed St at es. %eneral each GPS satellite
obtained from transrmtter 130 to determine the availability of satelhte signals from
particular RNSS satellite vehicles (hereinafter also "SVs" and "satellites") and to limit a
Doppler search for such satellite signals. Advantageously, by using information from
transmitter 130, mobile device 140 searches for specific regional SVs from which
signals are most likely available at its current location before it has acquired a position

fix. Additionally, mobile device 140 can limit the search for signals from the regional

SVs to a location-specific Doppler search range.

[0018] Global navigation satellite system 110 includes one or more satellite
navigation systems which provide positioning data to users throughout the world. For

example, GNSS 110 can include the Navigation Signal Timing and Ranging Global



10

15

20

25

30

vehi cl e nodul ates a carrier such as the LI frequency
(1575.42 MHz) with a pseudo random nunber code (PRN)

wW@ed0m03128/i gati on nessage. The PRN identifies P¢EUS2009/048273

particular SV which transmtted the signal, and is

used by a receiver to determ fAe the tine betvveen

transm ssion of the signal at the satellite vehicle
Hmitidnﬁeg Bysten ¢GPS pempatcd by dte WineedrSates. viargenénab mackhGES satellite

e dista ebetweenthes II|te ei.yer

e DB A R e SroBRCs Sreapual o1 BerB RN mudo-
Fa.lﬁaoml\ahgﬁ% ERR (PRG AHE 2 GRS mEdshEd. THY BB dn@fics the
(epheneris data relating to the transmtting SVs orbit

paytiowlht S‘éw@hﬁmanﬁtérﬂ tbe signilopndus tusedhlpips taeiivar t@ determine the

ositons or_ot.her GRS .satel lit . .
BER LR By ST S RS dstfi iR efisld 45 thg e g€ reception
bhBe tdcBet, fiford Whichahe diStaficc BdtWeenOthe Waelkitddnd thdWoceiver can be
Al t hough the GPS systemis used here for purposes of

deterprined gl used foinopitig dﬁ’@é@g\*’ﬂl@l@e dThdeavigates mepgpes gAntains orbit
t
LS RostRlogls 18 relB o e Bl BRS VoIS SR, ffanac
Bl}f@m&]mibu mdhrapgedadiatp pesitiolyfor beheESVe pethe GIrs Kaltelll‘al’djdnstellatlon),
| obal. satelljte pavigation projects such as th
%@R@)ﬂ(ﬁé odReL iR RTTRRIOBYF f?ﬂsﬁlmw atgh rtr‘é‘FFtOfB’i}eek or TOW).
Qﬂh?%h thbepadi d ggt%fnq hse?iaﬁe% fdrtpﬁrp%)ﬁéstcﬁm?scﬁ?s\fory ?tewﬂl be brecogmzed

ent sch or transmtting i nformation t
theeGNSSr1 19ash tichnledeh @ rghoabsdtdhte ravrgasoasystams such as the

EEEEUALS Shucth pbaBiogRy dabpar bR o N8 quAy EHATEPBent DY the
EoMBYa! Unfoladdegbml qMesitesedatBe Prd)8dteiuthak ehd OCOMPASS system

limted to particul ar message types or transm ssion

shhduied for[f@m@qepké@m@ﬁ by Célataemhetdeff@y@ttsemllm Oystern mapyse

é?éegjnli Ii(%;leem\ée {ra%srn nllé; pnfomgatlgptto Bef‘ use af%a ]i?olsllt?'otny de?errmnatlon
Bbit h@ampe @&bmdswﬂa{eyGDom@&m&hf @m ldlSe hic ksaﬂhs P&MNJcods

a result, they are visible only in certain parts of
trpsTikied en dllffﬁ’ff‘éltt H&fUSRSY aéannmséioymels draigghmques described herein

R} GHLRH 1 ERAC ARG R0 AN & ARVELSRE BIGE) def i ned

e or ar sate tes.

RNSS 120 can | u de Ar
l&ﬁ@%n#&gw&ﬁl s.w%wﬁ%? ’Eg%f{?ﬁ 3 hf%ehwﬁ?%‘@law%ﬁ%@@ﬁ the
% bR Of ER88LADI RAKYsaha i GRhicRE tPiefl V§@ﬁl¥ér%€05tatlonary or

covering Europe and surroundi ng areas,
pESATChBartceiks bittis-abd.sed rAsgnyairé vinibBystlem Q%Aa)arts of the world.

' th Zenith tel.l "
gl Wordf s FR0s TGl B e PaRe o BaiR e Siiee
uéﬁ&ieu%@ tRE B®its bEAE paratuladdatdilites. eF@rYe%ﬁ g: RNGR @9 daPénclude the
GPS Ai ded Geo Augnented Navi gation and | ndi an

REde dinerl ApgogrgattanoyysSan eVAA cgy@tr@rth URmsgﬁtawsﬂl@ AIro
gs“:fatlon IvyeILIg\Plgaﬁpotn (derfag]l%ie?vigen&@ 8§)’ colvle%‘clgg %Ylfc'op% TRd surrounding
arcas, the MTSAT Satellite-based Augmentation System (MSAS) serving Japan, and
the Quasi-Zenith Satellite System (QZSS). It will be understood that RNSS 120 can
also include other regional satellite systems such as the GPS Aided Geo Augmented
Navigation (GAGAN) and Indian Regional Navigation Satellite System (IRNSS)

systems under development by India and other like systems.

[0020] Satellite vehicles in RNSS 120 transmit messages with positioning data.

Typically, the RNSS messages are transmitted on the same carrier frequency as SVs in
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[0020] Satellite vehicles in RNSS 120 transm t
nmessages W th positioning data. Typically, the RNSS

wOoreESAE3s are transmtted on the sane carrier PCBUSHMND§4S273

as SVs inGNSS 110 but are coded to identify a
particul ar RNSS satellite andbuse a different nessage
format. Regional satellite systens |ike WAAS and EGNOS
036 Sgridund astcatledtosidewi fprapiattoula RNSSNSB | Btztaed lusd @ different

vehi cl heir ,respective r 3 oun
e i) REAoLS SRERE W ke ARSI Ve fRuA
Ltheshstth AbRibE the NSO LAt &6 s%'ﬂldl’é&tlﬁ tﬁe'i‘r I‘és}ﬁ:@ﬁv@@rﬁbé hie®s. The
messages. One aspect of RNSS 120 is to inprove the

awond stefons uﬁl@girqonyctlmter ol ieglondli s whichtheadransmit the

PR HRG KRB Mef e BRI (S IS 1 improve the

ﬁ@@ﬁicy €ineatigl, bhd e1i@BSit} bOFIbFE natiga@dE/itcaBtALE@PSs and
For exanple, nobile device 140 can be a

Si
éﬁﬁﬂ$%§ tel ephone with a position |ocation

capability. As shown, nobile device 140 receives voice

pid 1 patMotsicgieaics 180 i airtlesndvidettrat caBe:csive BataRit@positioning

ce|] lul ar base station, However e device 140 is

ﬁ&{ ot FopuRuT grtign signely AT P@%ﬁdﬁ@l‘%&l%éﬁg Sitspe a cellular

e’fkﬁ%‘H&ewﬁhB §198ﬁ‘|100q{18ﬁ E%}'abfﬁ%ﬁ' AL dwn, BRILFRRRKice 140 receives
ut er hone, e communi'cati on devi ces.

Voics mrhdaem’agdalsrﬁnnsa, trapbiitte 136sucleasizdeliuke dascegtatfell However,

PSR oIS b Bnisfl ottseliks e "B &ip 886 inctude a personal
Ef(gli’[@lrJ&@Ebanﬁ/\ﬁot’:baowdﬂﬁgﬁt&vﬁﬁérq%%ﬁ@ ahBURE ePRRRRIdalibY d6Q€es. Tn

M cr owave Access% and the [ike. 0022] Transmtter

s_cgme gnbmh@estsgng itpndaviaai R reaeies kM rashio sigtitle aligitaé tab¢vision
e Qn, or., service ex r
RS RE e PE P B B Ea b osh &y ERaBREPLE yimax

Ndrli eI BicWipeabiite Forl Mldr@kemel AdsRsk) ,bandahe: pBratry code
or simlar datum However, transmtter 130 can i ncl ude

%?L HeLsRRd I%Q p?(ﬂq[iﬁ%ra st aﬂ)vllﬂhtlﬁfoég c%eiﬁdﬁ ts%eral

st at1 ons, Ita evl si on casts,
Wcﬂ@tﬁ@&‘seﬂﬂc@/ﬂreas dlnmtaemptawo erkibodiimen© l’lenmn[tte]dl 3{&3& tacellular base

transmtter 130 is.a wreless access point which
HAERN Helsitniezoq a4t ivdARtifigd By i cpuatiy cageRy sypii)datum. However,

i O RL 130 ah ShdliR cﬁhérQ&?ecstrlaV\Qﬁél/Qr §a@@ﬁ@| sBli®ks flchBs FM radio

zones, for exanple, correspond di stinct geographic
ste@wmnélgamldelcalmlolnﬁmo@fc@ste age IW\I@1®S ot woead data networks. In one

f the di ment .. t tt
B atept el U Sur B rabtereroiel R iy o 12 (twork

NRhME I dAGRIE TR8ie PihforiAtib@to d@thisl Ve6rld F®Eol8%R TRIcSond) for
I nternet service pFOVIder can aSSIgn a client conput er

expmIEe, (CPrremond to Mg godgrapiis sigiesand spio Hgtefeissgivieys lasation

?iﬁgt?ﬁ ocaﬁbémﬂlle? 1%308 | o ﬁ(t)%rﬁgrlﬁ%tt{g? g%(i 1%1 ?st%yve? it-s%b%t aﬁ%?owde

mobile device 140 with a network address or similar identifier. For example, an
Internet service provider can assign a client computer an IP (Internet Protocol) which

corresponds roughly to a geographic location.

[0023] Mobile device 140 uses the location information from transmitter 130 to
determine the availability of RNSS 120 satellite vehicles. If the location information
indicates a country in Europe, for example, then mobile device 140 can determine that it

is likely within the EGNOS coverage area and can search for EGNOS satellite vehicles.
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determine the availability of RNSS 120 satellite
vehicles. If the location information indicates a

w@ounoe3r78 n Eur ope, for exanple, then nobile dewi/vs20091018273

can determine that it is likely within the EGNOS
coverage area and can search for EGNCS satellite
vehicles.Simlarly, if the location information
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siegwéﬁs feoenampde mdienglcb%@é,@i sabile davicadift@ may rhqu pematically
acqéller m&na?ls ?roniahaergéltg é)gl%ﬁ sr%ﬁlsongﬁalfatn}g tﬂat 1{ IS SRI’IIGWP%I‘G m Gerrnany

evi ce

EGNDShic aMBagRnameBil@asi¢cdpt dekdresncs mm |1tflb &ifaeNES EGNOS
(regional) satellite vehicles fromwhich it can
?@/@éﬁg\?@f?@&lﬂtl@%ﬁlfﬁﬁ sppstie. EGNOS (Eegionsd) sgishie vphigles fropeyhich it
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eratlng t proc tarnrn
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can.use health.infor i on. obt ai ned t he. SV
RASISBY RGO Yo Bl R €8 wabaka i FEpriNiss obtatned from the
§9L %f thS‘SSUO[tQ Caer Fffhe ilsBedreh fordindgs %lﬂlltéSUSt rating

aspects of a comunication system|OOB in speC|f|c

tell hi cl
RS el § ek INHRERE Rnbes A Ee B S RortatRaL 008 in o
JRRAR gcyBhbhi® afQVi LeshddM, dateclBteRRARRRA GNIN t A and RNSS 120
assi stan PDA) whi ch receives S|qnals from
1

havgraseaivetage aeg Ovhaeh ineludesakapan. oitogilo denica kil ig atpicesanal digital

|1 L 1. -
SR P 58 R Rk S B B B Rl PR3 il !
RINGStiba Qate N d@SG tand rége@iaomélheeysnemt DeQfi r st
regional systemis the MISAT Satellite -based

ﬁﬂ@@}:’ nth?{ﬂe%]es@{ﬁ}; §&cribed embodiment, RNSS 120 includes two regional
systems. The first regional system is the MTSAT Satellite-based Augmentation System
(MSAS) represented by satellite vehicle 120-MT. MSAS satellite 120-MT maintains a
geostationary orbit above Japan and provides augmentation data as previously
discussed. Satellite vehicles 120-QZ1, 120-QZ2 are part of the Quasi-Zenith Satellite
System (QZSS). QZSS satellites 120-QZ maintain a geosynchronous orbit having a
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(MSAS) represented by satellite vehicle 120-MI. MSAS
satellite 120-MI nmai ntains a geostationary orbit above

wa apanosaml provi des augnentation data as previ BUBU$2009/048273
di scussed. Satellite vehicles 120-QZ1, 120-QZ2 are
part of the Quasi-Zenith SatePlite System (QZSS). QZSS
satellites 120-QZ mai ntain a geosynchronous orbit

baverapg aacadgeuad éraek e tdngmeundglily dok) Japxt endisiglinoligh bybit of
Japan t.o Au |i.a, The orhit of SS satellite
DERSF RS 5o ep® P Rrndiiaefd s s et 26 bipalf
ERRRIt &1 stie st Ridrifih@onCAtbuR By L @uRIrP 88siOthréughout the
country-by-country basis throughdut the coverage area.
foePEk akabi | e device 140 receives an identifier from
transmtter 130 indicative of a geographic area. As
0eY] onsduilenietrd,140idcbreent idedENdd ffd i frandmiyteDE3 (Ui dative of a

and may have varying degrees of precision. A world
EFAREADPENECE ddhPTevicaply qogerd aiftergnt edengifigrsingayi Reatsed gpd jpay have

t [ ion (J i: i thi ' oo
05l RE PG Agh APPR LB gBe R b, mey i
otilyelat hlwﬂd%atﬁ)n((gnpalh)‘ i vathdiea _@Erti?h]ﬁ['r Il &degrde tdn!gg}lﬁhallmye ?f the
I Nl cat that t ocatlon 1s Japan or. possli / one O
?%gl_- J@bgﬁégl@r hand FEUNIO B Ok q@%élﬁi%a@ﬁv e that the
I9R R difis IR phARRIY BE bEMETabALQITARGON about T he

aval Mty S 120 satellite vehicles. In the

of _ Japan, i e device 140 determ nes t.hat. both
(828 2 hamebaSielRirn mebyufiied LD SReSE i asfan phowt e
agdiabilidnoft RNEH e 2 GRS il had @b ah taMs8 8t Japan, SAdWlel deb RS 140
Simlarly, nobile device 140 can elimnate SVs in the
UnaSaerdthEGAEMVE/ ST Q4SS peskithydhidesare hvailahlii iaddision to the
ﬁo%gﬂrlggl%tﬁag Pg‘gg%e[{equq S{Elte@%g%] ggrenﬁl\élﬂly L%gl:ai:leg&e&iec%{ 1 é@ r&%ﬁ 8fiminate SVs

fr the WA AB&Sd ECEAS 61stéas asPlesibleaearek 2aidigatesZSS
satellites 120-QZ are expected to transmt

nt ) ' . i ti 2at i
[iize! SRt Rek et ORABLHRY oPARIr e kA AR systoms,
miobti¢ devtitre] AYBHrinves sgechafoe 8Vs SFot &anlpje, QARS arddlites 120-QZ
of the SS sat eglﬁte vehicles. will be such that at
pig gEpechktojteangmit OHY-yrerarcgplle signals fnosiion docatipp gewell as
dgelon 8ak lryr @NSSQhtehi& tilong -wiﬂ@t?iﬂe?)%’&&%ra%@giréé.arSirnilarly,
store this and other information about RNSS 120 and
iheoripardfitbaQ46S Suisllanvcludns wikbd such dhgpri ersttong & dtheigh degree

S0 Fromephoronagieayih 8hetime Mok B Rt tore his and
8@YH BeoriAfos ABolR ROESSS | 10 AN Bak it MV ankiceR udcOit bd pridritize the
the search for signals froma particul ar regional

scard for pesiasting$ignalThi s can include limting a Doppler
search for QZSS satellite vehicles based upon the
[0m30f | Brybrtet aldiRibilitgoetoghshal sabdhitersqstemik trhétilel®iceHAD can

exanple, the . - . . .
access information with which to limit the search for signals from a particular regional

satellite vehicle. This can include limiting a Doppler search for QZSS satellite vehicles
based upon the location identifier received from transmitter 130. For example, the

Doppler shift of signals from QZSS satellite vehicles 120-QZ is location dependent. It
is generally about £250 m/s in Japan, but can reach 500 m/s in Australia. In the worst-
case scenario, the QZSS Doppler shift is around £650 m/s. Thus, if the identifier

indicates Japan as being the rough location, the search range for the QZSS satellite
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Doppl er shift of signals from QZSS satellite vehicles
120-QZ is location dependent. It is generally about

wWQ@2ao009E78 n Japan, but can reach 500 m's in AuBCT/EHE1089/048273

In the worstcase scenario, the QZSS Doppler shift is
around 650 m's. Thus, if the Pdentifier indicates

Japan as being the rough | ocation, the search range
VanclehB0R2Sas &t edstiidted/ ehirajuescid2@rZpaadmgre Doppler shifts of

restricted to.frequencies corresponding to Doppler
G oS S i Bt S SRR PPNt Uy ror b
search tinmes. [0031] It will be recognized that the
084k ndt wihernesegnized thedthd prasenethverticn ipaet limiiedto a particular
eographi c. regi,on or. to a parfi .ar_r.eqi onal .
SERENTR Eich SPUFR pRhich B BePhL i@ e Sited, probegipments of
thR\pesteh Oy &1tda B ya dBNSRERPES ddedrBlinThs tHeGvhilebility of RNSS systems
avai l ability of RNSS systens based upon a | ocatiaon )
basethtpen @ focatien idgetifiqriapd idpngfitieg satelitonehickgseithip (hej gyailable
RN?S%&?&& .blAESORWII%%S%tO é‘ltl'?‘a? atbltliteV\fdgljlt'fﬁ?s such as pseudo
underst ood that satellite |8ent|1s|ers SUCh 2% pseugo
raadoamumbeb@RN RfdiEs antiésquancy éhaanelenebetshanmelused to identify

nunbers can be used to identify specific SVs within a

el trny s $bBIa Plenayateliis SYS U EHTEY S ARAEIC! AtmBes-or
E)Qd&nr}ﬁé(,%gﬁ bhe u?]&ia\ﬂitﬁ) §atéiﬁ€eds_y¥‘ﬂeﬁ1|§ lﬂt@tﬁbﬁa‘s% @/hﬁ}ﬁsﬂ;a%gﬁitlsigﬁﬁls using
d onass which transmt signals using frequency
tieqicacypdivimiont inpltplaaces FOMMAr I te¢hogquce c hrfiomuagion about

I nfo [ about avai.l abl.e RNSS systens and thejr

s BPETNES pEt e S FiesropesSed ROmpRy T whiphRggormance
e PRRQNRItRAIbEaBR dbRER kA, AREQFAMEBRL it Wspecifically

Accordi ngl , it is specifically contenplat eé) that =
eqrhodplated tthat gmbpdiengpiseafdhe picssne iviconorcean tseusad edthwoixishing and
f),girsetri n aem% £ turs)[ee rsevgiiton:t-th?t%ﬁellll ite systens w t hout
YR ER'TSh. f %321 Ellg. lE)uis 2 Utcti onal bl ock

di agram of an enbodi nent of nobile device 140.

As
K93¢h, FimBils a fienstiped blopl digmpmeégn smbagimenhpismabilegevice 140.
A¢, o RRVICE ﬁ% grgﬁﬁfﬁ'g_gﬁ RFEGnRQi Ly 28%4?%1 g Qagc?igige receiver 260

coupl ed to antenna transcei ver
batt plf @dhidhoarb asigldahid aptcnoe & $@r RE 3@nsc@ivet 20 isetswi ooapled to

ath, RF transgeiver 220 yecejves an inconj RF . .
B ind PpRFSHB 250 08 e Tacas @g@bgﬁaﬁaﬁ%% 480 osgryes an incoming
Besghansdiace330b b%g&)aﬁ@ﬁl%\é%éﬁ% 23 %J@Edn%%ré%@ﬁb@@ recovers

RF signal. For exanple, baseband processor 2 can
éonndtiba ionathd Riesgatd. Fhecxaopdd, bestbgidyprakessor 2ddianidomodulate

t f i ng.oth ' [ i f t.i . On.
B By S0P S350 DB S B ne
£RQii6. anttheRdUsAk E@t‘ﬂ, BiscBaiddpro QE&irved Ip%ff@[%sodogﬁ%saﬁﬂr
240 and delivers the outgoing RF signal to RF

mognigtien oedatprrgeivpd 6881 prpeesyerridfead dalves theputgoing RF signal to

sor obtains a location identifier fromthe
g.[g%?l?cggvggé?@d by baseband processor 230. As

Fﬂrﬂgg]l Olilg lva)llrioqlls Sé%lubsof’ii%?e’ntst, Igl(;:‘oclegsco:{;Jl Eélloogbtains a location identifier from the
data recovered by baseband processor 230. As previously discussed, the location
identifier can be a country code transmitted by a cellular base station, world time zone
information, network address, or like data indicative of a particular geographic area.
Memory 250 stores information for determining the availability of one or more regional

satellite systems as well as identifiers for the particular regional satellite vehicles.

Additionally, memory 250 may store Doppler search ranges for the regional satellite



10

15

20

25

30

identifier can be a country code transmtted by a
cellular base station, world tine zone i nformati on,

woetvwook7eddress, or |i ke data indicative of aPCT/US2009/048273

particul ar geograph| c area. Menory 250 stores
information for deternmining tHe avail abil i ty of one or
nore regional satellite systens as well as identifiers
Vanclehe ppearduias lbaationse dheomk cedbdinidntse mcehiry: Bé@;includes a non-

di.t i onal I nmenory 25 store | er
el TR e o ag o M hRATerD of BRR EY wowsied St random
RRLS Béthaly (SR@A) @Rgec. | N sone enbodi nents, nenory 250
i ncludes a non volatile storage el enent such as a

mgﬁar Ilgegg% bat $ en%{; r e §ttul§et§ &6% UG d%snc]aﬁl P TE to supply

ﬁﬁf@mhaﬁ %b&ﬁta%a&llltbl &t we%soxﬁp&taumyasmc Facheatd SEGcthR may
Fpl y information about a satellite in a regl onal

udejap pEray p§ individyah dita glomentgy andanay ke stergd imeryeey 33 for
I
N R T L R R
fateactsdatalliteun eschIOPionasatetlitt slgzbeemiahﬁsoeieemﬁmd&ném reandry 250
satellite jn each regional_satell]jt

| .
SRtsS dF YREddtferrptrafa stosIrey YHgacly abihish Ca bt tnderad %ang@ng to
Shd 8 ascaABR iRARNCRTMNIG GAMRBLEMBY FhAGEP

to one or nore cation identifie and |ch can e

240 003 a Struc )
R DB BRERORL ikSiien bR PR gt Rl pighic
vathitled B e 1oﬁa1fsﬁﬂs'11ﬁ@ @irstéﬁb@éa'nizte& b?)(ﬁ)‘hﬁiﬂl QGRM12eh ddown,
Country Code . As shown, RNSS ID 320, SV Nane 330,
RASS B@) m%nmw andaS‘pfdﬂ P dalpeyare @gJV(lﬁfdl for regional
t c nt
SRl bb SRy SRR BDY LR RmER, PRfinS BRER TP drtesponds o«

& Witiobile @d@ag(m (Much sech dshhdt ppsraiigh@atetirv e, T E.
212 (Recommendation 212 fromthe International

Racepwmdricnad iZdronuhcomjernaeas Taecoponunestion doHerR). RgNSS_ID

B BB L S o8 RSSO,

PEAS, QUSH ctsab®l Natne 3381 thk eamk tolfib pattivel aRbiBSlitenbihicdd @dthin the

%@5@'@%&?@8}%@&@3%@@%83@%@%6 fsﬁ h%%‘SRSSu%D -pRdpm

HeRBrRPRNY od e RRAn I3RS Bld PRI u¥&hbyFihe ré%?o&a@gﬁel'lﬁegvehlcle to
transm ssions. O bital 50 i ndi cat €s

s@teats| tranemissiong | @rl(i8Y/3 Mamdicaics whcthged@ysawﬂrtondusle (SV_Name) is
eostationary, or ot her ey th or, blﬁt) t #E
oY rﬁ“ﬁ“é%&% Hm8Ra Py Ot Frb?atﬁél °"Bop ‘Pre%a éﬁ Veka e
Mtaﬁ@ﬁarg%r&%r Do@ﬁlepwaﬁdh%ngeqmw BEzer&oPPinftcds ERh& WV ise,
range 360 can specify a value for 'use in limting a
Bepplenschenh range ¥roan epecsfygnwalucoior 8y iNdimitigge search fas the carrier

ngﬁaﬁt Q8 NSRS o SRURYTc5 006, 30328 For

raH ve purposes, ruc Shown

exenpl ary data
[0036] For 1llustrative purposes, data structure 300A is shown with exemplary data

elements for country code 208 (France), 441 (Japan), and 505 (Australia). France is
within Europe and thus the RNSS 1D corresponding to country code 208 is EGNOS.
Within the EGNOS regional satellite system, satellite vehicles AOR-E, ARTEMIS, and
IND-W are identified as being potential search candidates for locations in France. The
pseudo-random number codes of the EGNOS satellite vehicles are 120, 124, and 126

respectively. As indicated, these satellite vehicles maintain geostationary orbits
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el ements for country code 208 (France), 441 (Japan),
and 505 (Australia). France is within Europe and thus

W0 baom8®B | D corresponding to country code 208P¢BHUS2009/048273

EGNOCS. Wthin the EGNCS regional satellite system
satellite vehicles AOR-E, ARTEM S, and IND-Ware
identified as being potential search candi dates for
(@E@STARS andhdrcatiee: Ddppderphetsdoe typnadmvagndnexll. dadesamople, the

h tellit I
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ci se maasur d val ues of Dopp|er shift and/o

&93 | ersqusneny %ﬂﬁ@@é@f 6%13&@&%?{143@&% ROCragkEEta aibgth the MSAS
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d h
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E@ 1\;nchr onous (GEOSYNC) orbit, and that t he Do
h Legthgen ﬁé@mwlé%ya%aﬁ?oﬁ@,mﬁmtfﬁr sPungy£Ads 80 la@wﬁah@zs included

M Soml &39195%%] &s qlc%tﬁﬁ’gdta}lgﬁ Esg)deag(% ida llfs@ vﬁﬁ&%@biﬁ coverage arca

count code I's i ncl ude

aahmay bs eble tohseceind Ba:talﬁlﬁdslgmyﬂbm)QZSJﬁeslﬁ@ﬁseludo-aehﬁimn number

W thin the QZSS coverage area and be.able to

%%’ellgée T ij é ad]ﬁafil gzléqr gmgegé reagqnﬁtj:s may need to be searched

RS0 naRdom: gﬁm%ﬁ orfaP e k88 KOWBMEY dath BleMdal llhaich@s that

a W der range freguenci es may need to be searched
patelbotede£St o potﬁnataléy tyrelalgieSbr enugn‘alcodd' Pfsgndtthat an appropriate

R e e e R N e

an ﬁproprlate vaI ue of the Doppler search range is
d F853Brhews @n alterative datastiunture [30@1@ gjchRispan BB usttbipestore

%Eor%{attl%[l %56 {&hd é’.i\;aﬁalﬂl UCtdl{d%H OQP I %f{)%gl ﬁ%fe‘tllcft% El%legsﬁ%a

Forhati on about Y ava
stelenire BQOchaIE B@storvdlin s@heIry L@ anv i cdres emEl@dlﬂlents may

;g)r@ie%éq% gﬁfeggﬁﬁf: éa?tg ﬁg”;ctﬁ}e%ro%g I]{]aclrlr%gtgre en%esn? 1nac?uddes Iar"}"lrne Zone
380 field indicative of a corresponding geographic region. For each time zone, a
regional satellite system (RNSS 1D), satellite vehicle (SV_Name), and pseudo-random
number are identified as previously discussed. A visibility index (Visibility Ndx 390)
is also provided. Since world time zones represent longitudinal slices of the Earth,

satellite visibility may vary within a particular time zone.
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regional satellite system (RNSS ID), satellite vehicle

(SV_Nane), and pseudo-random Hunber are identified as

previously discussed. A visibility index
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E(izt’& strRG Rt 69@ BggAL S(TOBEB fin hf%nﬁ')?ﬁ? §§(§5 I[if 1@@8@&%&1&!& tH4F Ene or more

. "300B)” i n'nmenory 2 It is determ ned
tdga:tnabmelbtte sprefems iseyiadaldt, mactee$dr|2t4@ psysdamefoimsation about its SVs
vai | abl e rocessor 240, provi i.nformati on ab
GROSE9D 1?‘%?“58 ST P g%a%ﬁ}?ﬁg Bﬁ}% BYQBYatS pProggsa /40 can
ProRRIC PsBi FRLIABOARUMPEOERISS R olftD s@c@l‘l‘lt@lfd@h’thﬁ@s) and Doppler search
pseudo-random nunber codes (or other satelli

valeenfor f:assahgyglami SBoferftositios degatinn yetcawer £6t tOeBa@ kn a search for
IEOﬁ Ig%gte lit¢ %[ggﬁaﬁs pﬁr%aégag 4{0‘%%%%, ’Ell%] capusg ?%I%? %outothéag%s and

or co l' ocessor
fmSValt(Sb)e shwsicon NdigplaRtdrech (&bﬁ@ﬁlldd&@ld@l‘ﬂgﬁ & dlarious embodiments,
processor 240 displays a map corresponding to the location identifier superimposed
with the relative position of geostationary SVs and/or a representation of the ground

track of geosynchronous SVs.

[0043] In some embodiments, processor 240 is configured to update data structures
300 in response to changes in the regional satellite systems. For example, as regional

satellite vehicles are added or removed from a particular RNSS, processor 240 can add



10

15

20

25

30

its SVs to be shown on a display screen of nobile
devi ce 140. In various enbodi nents, processor 240

wale@Ephesrss a map correspondi ng to the | ocati on PCT/US2009/048273

identifier superinposed with the relative position of

geostationary SVs and/or a repbYesentation of the

ground track of geosynchronous SVs. [0043] In sone

enteowbivordath $]enpmocasespordd(} toshasonddignal 8¥st Alsop dahecoverage

data.structures,.300 in response.to changes in.the

e Pbh e e Vel chREcN RS T e R aL ] s grigm becomes

safiigbleiih 8 pYRRULGE BRaR6 1L pRALEdr 040 EANTHIRER dakLM@ents within data

particul ar RNSS, processor 240 can addor renove data

ghusturat 30GacesismndUndateototdatiseruceiggsciffl caghs made periodigally or

the covera ar of a i,onal fell.ite system .

ondn oL SRR ERu e BghBR PG B ol SR Bemagon

avai lable in a particular_|ocation, processor 240 can,

(1944t e Pasitian icatigrhprociseind 19 @atralsdee orarafioasofzafgllite receiver 260
i e . . StaridC . .

BREQACHII e BREMEST il ce 1l Ui PR fffloPRsor 270

raobiveepaenetess shd) ad PRNeiodésaind Dapplestarcn b alusefromrprocessor 240

[0044] Position |location processor 27Q controls the

@Ee&eafqh%ﬁ)émg%@en ing sigpale 5B 26 ARG T W AP fed 1ame

BB dit@Rts Of osiRA lb@qtféﬁ\sb'r&%ss%f@?o BR8Ptk OGARLI R ignals with a

processor 270 recelves paraneters such as PRN codes

sigokl Qeopphted laely oking dha SN fof @ papicoke S¥or Bedausamite PRN values

sear ches for. cqrrespandi n i gnal s recei ved at ..
SOITSPPI 10 T EgBTh e e sqTRe Bisesommpbia oratpy, e probgbitity of
FiRgiak HRsi BaRCiE $f@saséd thdhobike §Rideel4atRss SdIR!skirkRing for
signals with a signal generated |ocally using the PRN

tizianapdy s wdisthado oy prose glonig derNfoy #b presend aeqaigpond

to regional SVs which serve the geographic |ocation,

t0vaspr ebaddition, poSitioh 1dediitgpiobesssi Tahmimies elrédged Dopplers
and nobil e device 140 thus avoids searching for )

thafman apcdggdepireredds ordar to lasoticdle drsyrd ﬁ%ﬂ%ﬁ@l@ﬁé ysipg the

. Lo i b ‘ e

DB SaRRacl e 32 c@npl, PSRk, pElioPRRL i pcessor 270
tlagheedty sagreh chvichfcqeatichadt corrapolet totlodpbeahiftstofi@p to +900

5% o oy DESURILIOGE i TS D10 S flfoceived satelit

Ligﬁeﬁt@iﬁﬂn&'}@ﬁﬁ?%ra?eaQwMS%@% PN RE6&E £hHifF&ehi &de offsets and
frequencies that correspond to Doppler shifts of up to

800 dnffgrenteptpldrshifipodidsispaningtic irargemf possido Dopplor shefts (a two-

need to correlate the recei ved tellite signal with ..
fineas R s o SasmuRis s 25 Rip el stgndy 1 @ phrticular
gddef RN f thOHRCRED RISt chaM Wil bdrf BELBE udddRP USermine the
shift val ues spanning the range of possi bl e Doppler

poviitiqnsof{the rageiyrreh initial se@écélr(g‘mquismqﬁﬁ)(cm quitcttipee-consuming,
B0 SR RSl b BRSSO, § AP A e

recelve
D). Udewrlcte, idatiekmovaethhheppasilht OV i0ih ddbstatiorey ydit, thihe

initial search ("acquisition") can be quite ) )
pqdiionab fsguyangy scarch can be reduced or climinated (since the relative velocity of
the satellite toward or away from the receiver is small). Similarly, with geosynchronous
SVs, position location processor 270 can limit its search to a location-specific Doppler
range determined based on Doppler search range 360, which may be substantially
smaller than the search range for global satellite systems. In this way, position location

processor 270 can search for regional SVs using location-appropriate PRN codes and/or

other satellite identifiers and optimal Doppler search parameters.
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dependi ng on the anount of information available to
the position |location processor 270. However, if it is

whpaweod7mat a particular SV is in geostati onarpCDURI0D9/048273

this additional frequency search can be reduced or

elininated (since the relativk velocity of the

satellite toward or away fromthe receiver is small).

Bi04b] adt will bwi trndegeosytha endioduinsenBMst thp peis¢rit anvehtcemtanoperform a
rocessor..270 c limt its search to a : :

REa-Seiaenth orsapiter ey B-ag tbPh hepresigets werphic

[oRRIM SR @8 A2 bE BB AFHM WdiER iR Yo REe. SN aE@RbAA A f¥rmation is

smal | er than the search range for gl obal satellite '

wysiredrs, periormihesoaenh, Ipositicitlen il i oat iasassprolodesofirse agjuired

PR EERe M) of SBRET Rt RHEY, BRRRTE ERERGR 6 frening

aptsighals FeP Rlo@in ab QadIGR RaIcREbEWBich OR46]s o Highbtdbabigity of
under stood that enbodi ments of the present Invention

detpetisarand atpidingsoreichiosisaiontl wiedlitgy kipwioio beameyaijable. Also,
HE e S BARE e SRR T ARPLA TR R UNERPA foch 6P RAden
Bdpplet @aadh ramfeo rTnphitienlar,ice ghs disdoded t@shinfque meduses (or
search. In particular, jt is not necessary to have
FipgRicabGe bl PHEMEFT] SPage Aifhaut g oehick FYIrEs a{mige.
EHeRTePRE drUther Hinld- &S Rght gafm_{go&gmqnmém{, &hiap PrdvRle a
signals fromregional satellite vehicles for whic
substagtialdcactt ig erpsoth abjuisitign pine det eclidistant @nditanoiFoir pgrmple, in
a search for .regjonal, satellites known to, he
AT A RO Boie SRR v R A Bl BSomten veprch ranee
%gzﬁ%}'l@ss Gl the nfiSeEe Do cH&8rBifrafd BF BNSI L RHREHAE Bbtain
ppl er search range. In particular, since the

possiedroinédmatiet pisqelated edihcersgional serdllatc vahigks)prioéo accessing

Doppl. er ift.search s e W thout the .need faor

EORRPL ST il T et b S g ot
sviitel infdrtatbbbichl asiléoRf feahio@bital lidfofadtiopy.ovi de a

substantial benefit in terms of acquisition time in a
A i
Daplkedeviearfokitioa hgmtidh hethddsi00lcas be phidorniddebym priooassor such as

Doppl er_search range for GNSS satellites) to obtain, .
br&g?%swo%sq G RRLHIBN logaue PrRreion 10h A bﬁ%“éﬁ H0ap first signal i

RALSL b the WSS BeREd Ofn o AGHRER B s GHE FiRRLioRALEH kdrftrial

orbital information (e.g., current epheneris, al manac,
sigok] i viog e ndaptibiet mdicanyooefmgdograpbicdhcamn| dihgedentiBemnean serve,

bital, inf tion). 47] Fig.. .4 i fl har t
B Gt Rl Sloumb g5 e ngidu U FistSdengs iylgpuced.
a wireless device. Position |ocation nethod 400 can be
B¥MBbr M dlasy 420pthe idensber isubtaingd fiamothedyotrsignmd Bhetpadter, at
B3k El]k(?,r%hé %%gtgﬁeqrfs Bge?%és ﬁg’t%{rm%z gﬂe ?f%taggﬂlﬁtc l%f%]rggiogalfshtreﬁ}te
signhal i’ s received a & W el ess “devi de. I ne'Soms

evbmdl hindRa tisst 1ddagior.i Tk niygmadlvé, Sortexifiples dtteimatiningd viitdher the
having an identifier indicative of a geagraphic.
fiest locaaen isprHEhin herroyeriags atga Al Qi ignore regional satellite systems such

as WAAS, EGNOS, MSAS, and QZSS. If the first location is within the coverage arca
of one or more regional satellite systems, information about the specific satellite
vehicles is retrieved. At block 440, a satellite identifier and Doppler search range for
regional satellite vehicles determined to be available at the first location are retrieved

from a memory or other storage accessible to the wireless device. In some
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for exanple, as a rough indicator of the area in which
the wireless device is |ocated. [0048] At bl ock 420,

wao beojosrs i fier is obtained fromthe first sigp@l/US2009/048273

Thereafter, at block 430, the identifier is used to
determne the availability ofl% regional satellite
systemat the first location. This may involve, for
emhorhhentsdfmfcﬁnn'tinﬂl algpunttet hgionglhsetetlitests nhanctatned m a son-volatile
Wi thin {B' %agg area of one or nore regional
QGPOFY P tich as WAAS, EGNOS, MBAS, and QZSS.
If the flrst | ocation is within the coverage area of
H9d9br A’rﬂ@i@kﬁégi oyrabng agealluilctbedlsgf sigaats fropmgnsraramdrosatellite
cificg retr .
Ehs 3G PR e PR et i Lhkis nSrgiyPle GLARigp socetic
veiges figfig the ghfonadtichatelehvid Bomaht aleafordetis maﬁﬁhd:ah Onddele
avallable at the first location are retrieved froma
gt defcpnee pigaaly ptthe vaekess dppeeusing PRY opflesdlop the particular
?e%ﬂn%ﬁ%aﬁél@tgﬁ%ﬂ%%ﬁg LR Eéﬂ?lhﬂ{rgotbg%fer%ﬂ%%ﬁg I o? &Jﬂﬁ sgnals
ﬁﬁﬁmb&’ frofn 4 MGllMerred:ee@@ tal ebthimepos{tida 4forAdtidal. Okte Bﬂ(’,ﬁ@,leraearch
second slgnal i ncl udi ng signals fromone_ or

nor e
gaélg% c3n ity frequeacies thapargseaaghediwith thgrefieranegsignals. In this way,
s B géftiyc%earc@i%r ﬁlo§ee1%%f0'ﬂal s%tefl’l?t%fvgﬁl%g sEQno tRORAR ?dcatlon is

ite vehicles Using the informatio retrieved
pﬂﬁnnmﬂ@ndﬁnuwwchﬁnﬁmssdﬁmmnnahmmnuhmﬁwtg@ﬁemhmamglIn

ere n rel ess ce usi ng PRN.
&0 o RN ke beafch o bt L i P fhumed yparatte
@nﬁ aGERSE TGS Bbdifehih{ SatéI18{B KE NGB IrgkBl S sdbhkdhtperformance.
signal s obtained froma satellite receiver to obtain

ﬁ@% { %ﬁ b'l qu%ﬁaa osntlont (i]ﬁ{leDoW%@ o desii? & Hete?w%?%%elﬁng information

requen I'es are gear ched W

oisthiaee o e gnallise s1fg1ﬁh1§ hFs ewaiyt leathb@bglﬁbﬁ ehas@rdeterindicd
those regional satellite vehlc es serving the first

pseEdnD P Wall kravwibicrbqunsdn vhichseoaickation paessdite determine code
g‘ﬁ%?{ JI;@ otﬁ? getc%féf%? 51%5519 £3y Q)bﬁlﬁﬁl B’ 5tsstate?11?[§ ALhiORs, ohA tli16 code phases

ation-pased “searc or region
sr@tustd iotdeserodne distapes botweed thersapedlited drel thewdchivar, séacicin turn can

| ohal positi.gning satellites to further ove
éeea%e Ho %tﬁf%mﬁ@ﬁ%on[ B %%talrﬂ%c@ﬂeclh%wﬂg t%@f@é SHSIGR,
Pe%?on\é’l ga@élﬁt%%eﬁfevés Cetfon'ewcm%r@%ﬁb &ﬁ@hcféﬁt ggmwﬁﬁﬂgm {oQ%kt a position

tained fromthe satellite signals. For exa
pedortthomwinteys devicetlgoticn e@lse&orcgmn!alrsgteﬂme vxéild;leskmaymupply only
technlq h cor eIa ion.is us erm
SHETaRAEE ot VBiE b SPalTach! acutue Firmisfgh §b iy JFogp elobal
%élﬁie' VehR134e hh 6188 emBOHEInichE, 6RAS RORSSSIIAE Sghtdehal Be used in
det erm ne di stances between the satellites and the

¢@umov19n withridglitional infprmatiomtopebtais dap positiparadithd wiscless device; for

%# tlé e &fnﬂl%ﬁ?tl of rQ nI?({ ﬁ?{ﬂf a{y eiﬁ#ﬂ)%n{ﬂat‘?on tté'lllrets!i]ledl %rz %Ses S faay be

regl ona €S a one may

ﬁseﬂfwlm @Mllﬂé@ﬁgnhlscmt ittt detdrmigiona posi tion fl X for
the wireless device. In other cases, regiona

ﬁﬁ‘)‘sﬁ | iIth@ VgﬁmSQllﬁs?ra'ﬁ@é( IO%IMP‘Z)%CQQ Irﬁ’odules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), a Reduced
Instruction Set Computer (RISC) processor, an application specific integrated circuit
(ASICS), a field programmable gate array (FPGA) or other programmable logic device,

discrete gate or transistor logic, discrete hardware components, or any combination
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correction data with which to suppl enent positioning
i nformati on obtained from gl obal satellite vehicles.

wo po1speg7enbodi ments, one or nore satellite siPOHUS200®§48273

be used in conjunction with additional information to
obtain the position of the wileless device; for

exanple, tinme of flight or round trip del ay

thefeof dedigred th perforer theStmdtiahs domaribekharaiy. Regansed pwpbhe
satellite si nalsforssonlo termntlon é(]
Rﬁ?@e%rrlin%ﬁ ?FIPE@P’PO&?% kb PUb; tg% Bhytieshe paeseh §ma g any
ﬁﬂo&@sldblt Lokl I RREbcb RGN %%Edt@&a%1h@ N}ﬁo&@@ﬁ%éﬁ%&be
di scl osed herein may be inplenented or performed with

an@gmemtgqi asp@l pm@@a@mfg@gmtlng d@mgfpst fir egargp.]gj a combination of a

SOr. c) ei nstruction Set Co
PP 2 higtentbsom A PRt &8y FB° o Pl ftgprocessor
i dompinkctig\SiER)D SR cdrt Qrthn loe@i siioreddhnEig@iatien.ar r ay
(FPGA) or ot her programmabl e | ogi c devi ce, discrete

@NSS]ONA %orf%h% ﬁltoaﬁle r%;md? iPRA VPE& memory non-volatile
onponent’s, or any |na I ont ereo eS|gne 1o

ﬁﬁﬁfoﬁy’, ROMenénGt EBRS)MI ewaiorpdtPRE@Nehemor, %Wr@,l hard dlSk a
pur polge processor nay be ah m.cr o%fr ocessor,. but

e higdinked (B OPY e SFh g™y Sé‘?{ﬁgepms@lggglg}own e art. An
S l |s€cfr erfhé: 19191ng&&41$(?% th@?ro%&s@&@su@ﬁ%‘t fife- apr&:essor can read

proce y al so be I'nple as a conbi nation of
m;ﬁmlmaltlpn g?roma\amt egite fndorneiamd,ehe sfowgebicdain. dn thefalwrdgie, the
lural i t% of m croprocessors,
n

SR P e R SRR L BBt Bl unct fon vt i h 2o bep

core, or any other such configuration. [0052] A
HlﬁlﬁﬁlNarTéle ﬁ@ampféa maghordem'pd@s,u qr afpawithne gesoyibed imermnection with the

TR A PETBE Ly PRI Y G T

mofile F&@dutwb;awro@m&r of Br A dMbisitnagehdeed. UIHeJ<\Fa@1Wﬁs §tBps or
the art. An exenplary storage nediumis coupled to the

ﬁ“r%@eas@é“rhoé QE Rrocpstmadnlee prrorwsd 8y the ardor sbepvn. o srayecingFormed
ISP U ALbplR! L0 gl Ao A RBSIE B ol et o
bMomnmeq&mss o B&xb3q st?Ep‘ﬂeme bpsaddut ta thmh&sthdds gdgeessses. An

I bed t th t

A BT b DTodle BT 4448 ¥t HIORL( e DeHBBREC dapF BiYping

éﬂstﬂ@'@&’ﬁ&ﬁs ofﬂﬂe%éﬁ&%&?rd@&@ie executed by a
processor, or in a conbination of the two. The vari ous

oD e B e St i Rl NS B BB RS e 6 ehabte any

PESS of ARty sfk'ﬂﬁiﬂ e aRAEnRAke BPEL tRE B8ESSur®! VARG IHodifications
steps may be omitted or one or nore process or nethod

torthpss ombpdiecragydlibe radiheapnardib tsthasrofnrdineyskdl inghe art, and

e
%%%e%ﬁ?é;%}ncﬁ%g?deoﬁ ed %?rg}nvlél% o 5 x]iegt?(lg ﬂ%%% %9?%?1 gﬂts wqt%out
tartigt fierd $hadpiri fureeassHE3he dlsclosure Thus, the disclosure is not intended

to be limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.
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[ 0054] The above description of the disclosed
enbodi nents is provided to enabl e any person of

wo@edones7ys skill in the art to nmake or use the PCT/US2009/048273

di scl osure. Various nodifications to these enbodi nents
will be readily apparent to thbse of ordinary skill in
the art, and the generic principles defined herein may

B APPE ICHAIMEDRTRer enbodi nents w t hout departing from
the spirit or scope of the disclosure. Thus, the

di scl osure; is n%h)inteqde to ?§dgjnited to,the L
enbodi nent & sholrPHEIoG;FaRaR Methadfopg WiEless dadcq sanprising:
W dest SCORReieRHySd BilseslgnaM th the principles and novel
features disclosed herein. WHAT IS CLAIMED IS: 1. A ,
posi ti on | ektamingndettiter inshicaivaiof & fles docgtion fem the first signal;
conpri sing; . Iecei Vi [ . S| ) n .an . . -
dent 11 or o ELRTegph 5 BliaBUSNR ot B SRR ehicte using
fhicrigdntisicgmiad at 168t heesatdligteivehiolertrldn@ingas aacgiahsl datal lithisystem;
at | east one satellite vehicle using the identifier,

the at | eatceiyiig axweend sigitlyehi cl e bel onging to a

regional s ' . [ - S o
br ocesel g PhenEans LRIk R ATE LKA HRARNS SRR mation fo
thiegun Blasti onk cateRite ochidlorantlhe at | east one satellite

vehicle; and determ ning a_.positi.on of. the wreless

devi ce at fEGERnBEARONIY Of JiscerelRshduiceiof gt ATy bpsed on
B! salcN{tO&iZRAI iR rmAtiont e method of claim1 wherein

the identifier conprises a country code correspondi ng

to the first location. 3. The nethod of claim1l

wher ei n redei vi hhe migtholjof staimglgrbdreifuiire identifeqs wpmipsises a country
re({:eeci \rlrl %QP% & sitgr&%lﬁrfs lggwtlaoncel | ul ar base station. 4.

The VECHOGTE 18 W1 Whelei n processi ng the second

signal to obtain the first satellite signa

i nf or mat i oB. conPh¢ Aethodrodcksailnghdréia retangthsifgmnalignal further
using a limted Doppl er search range prior to

ERUBRIESH Fgevite SHEN A8 P RS MU or mat i on. 5.

The nmethod of claim 1l wherein the identifier conprises

a world tige zofge Rkl @flialmll, WIRE&hiIpRbesEng tHaGedBRk ARl to
of claiml1l wherein the first identifier conprises at
detaistthafiposatelbte ignad infetmasiok catgrissssprodessihg the scedralsignal using

devi. 7 Th thod.of claim1 further... i Si .
b EER RpPplss SR LRRER DUt '8 sGrag sumit el Reo it nfigipation.
one satellite vehicle.

5. The method of claim 1 wherein the identifier comprises a world

time zone of the first location.

6. The method of claim 1 wherein the first identifier comprises at

least a portion of a network address of the wireless device.

7. The method of claim 1 further comprising updating the

information associated with the at least one satellite vehicle.

8. The method of claim 1 wherein retrieving the information
associated with the at least one satellite vehicle further comprises accessing data in a

non-volatile storage of the wireless device.
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8. The method of claim1l wherein retrieving the
i nformati on associated with the at | east one satellite

woe1odE7d urt her conpri ses accessing data in aPCT/US2009/048273

non-vol atile storage of the wireless device.9. The

met hod of claim 1 wherein theld nformation associ at ed

wWth the at | east one satellite vehicle conprises a
pseudo-random nunber code (PRN) used for coding the

first satefliteTh¢ gwtlod of0lairtHevimetihdlek wforolatibmua@ociated with

erei rocessi ng.t.he second sigpal conprises:

L Rt i SR Behisle BoBPGRAR D RRGrop e BLlhiocads BB used
fu#Ebeing eIt sundliersgssat.correl ating the second signa

and the reference signal. 11. The nethod of claim1

wherein the information associated with the at | east .
one satel | 19-e vE&he Brcthod ohplain dsvhereds ppcspsingtie speand ipaal
&ggé%ggonding to the first | ocation, and wherein

essing the second signal conprises searching for a
carrier of géfeeatal al refesdncos@nslatsélg the pscudbiraddenbagebbrende; and

the Doppler search range. 12. The thod _of claim1l
wherein t h%mﬁse-&?%q%%ﬂngstg? ggeepe élggﬁ}s?‘ggﬁl?q SruIcE Al f r om
the group consisting of the Wde Area Augnentati on

System (WARD) , fFHE ARARE cBRRASH AW IRREH ¥n hESrhAYoPREBLIGRd with
(EGNCS), MISAT Satel lite-based Augnentation System

(hoBARpst onQuatsilit@estiiclh c@apasdsiatRorpias searclf @ESporr@Psnding to the

i ded CGeo Al t ed Navi i GA d India
Bf R B PR Do iatthy SRR e RS S5/l or o
dadricrldraheret 188 o satdiBicMchicidbdsbeon ERMPSPpSdrReirchlinke.
obtaining the first satellite signal infornmation,

processi ng the second Ejggnal, to obtain second ) )
satel | ite $%gnallh¢ peBoget clasmflorheseis decisgiosal sstallite ystem is

AL Fom PR ELD HIRARSERE RIS R TRRE 8t aLs)

Ehepoat Geastaionetyedvorhg Sehécee(EGNOB), MBHAT Saeellitgdbican
b e R S SRR o e R RN M B

&he A%ghﬁﬁféd@ﬁav?éaﬁbm(éA@{NF Shd R RSJidHh NAGiBtion S4tBlite

an orbital type of the at 1Teast one satellite vehicle;

aysdem IRNSY)i spgfems Doppl er search range corresponding to
the at |east one

13.  The method of claim 1 further comprising:

while obtaining the first satellite signal information, processing the
second signal to obtain second satellite signal information for a second satellite vehicle,
wherein the second satellite vehicle is part of a global navigation satellite system

(GNSS).

14.  The method of claim 13 wherein the global navigation satellite
system is selected from the group consisting of the GPS, GLONASS, GALILEO, and
COMPASS systems.

15.  The method of claim 1 further comprising:
determining an orbital type of the at least one satellite vehicle; and
retrieving a Doppler search range corresponding to the at least one

satellite vehicle if the orbital type is determined to be geosynchronous; and
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satellite vehicle if the orbital type is determned to
be geosynchronous; andwherein processing the second

W@ egnabs7eonprises limting a search for the fiP&L/US2009/048273

satellite signal based on the Doppler search range.

16. The nethod of claim1 whet®in the first location

is acountry within a coverage area of the

Quasi - Zeni wheiSat pbtdssiag Bystceond QEiBSrompheesimtitiogla search for the

b peAhisr i o DO B ol 1 Lo veni ol

for the country indicated by the identifier; and

limiting ajeear the hhokihe® chairh Stwisstialthd £t BoGn is Rasestry
on the Doppler search range. 17. A wirel ess device

Wﬁh@rq eIvREREe aropjof ghe Q@%Z\mth copliitaybirseam { QZp 2k diovacthed further
&%ﬁ ﬁ@%lon bearing signal having a first identifier
ve of a first |ocation; a second receiver
confi gur edrdugevigce Depplar wawhahngeycdmfesﬁcafdﬁig tbttlee &ilgRadise
to determ ne a position of the w.reless device

an‘?lhb@ Vet pathegiounyy mdigséeddnitha idoniifieh 2adit el 1 i t e
si gnal s, ﬁFtﬁilgga[ {ARNSECRR %{t%&t%hﬂ@&gﬁﬁ%%be\ﬁ% @t Do g%gsearch

one of the Ity of sate te signals using se
ragati fiers for satellite vehicles that are part of a
regional satellite systenm and a processor configured
to obtain ﬂe fIrSIIId tifier fromthe information
bearing S|g Anirelgss EwFﬁngPW§¥ identifier to
retrieve theirse&RRGr E&EHuldd B cchveam iafoMRERéY b&fink @%nal
W rel ess device. 18. The wirel ess device of claim
bmanges Argt deny Betondichidenafi o first locatioa; ass 0(:| ated with
satellite vehicles t rt of at
" egi onal - sheupr (@b ettt b e nib TR o SAfig signals and
il ddidrimind $pesdv@T GgRe direRss d8iccligghhfrmassn el tﬁ@pmffahty of
claim 17 erein the first receiver receives th
pasglbtcrragnalin whegiy thg SeqogA apcefich Facaivep it 1948&@%@@@6 plurality of
[

8t e R linp VR B AR R ERRL v R ALl br DAL B Frogiona
ssdbtei sytech; wad h t he ceIIuIar base station. 21. The
wi rel ess device of cl erein the firs . :
. dent i fi er 2 EBIHIPELN iy &wﬂm@ Jistiadsgtinie opy g nformation

g sQhaend SR8 WelrR5E S tHRY IR trRlve FhAlBd /iAW EIEE Fom a
the irst 1dentifier conprises a portion of a network
adthoessf the witebeswidewt@ss devi ce and the processor is

18.  The wireless device of claim 17 wherein the second identifiers
are associated with satellite vehicles that are part of at least one regional satellite system

having the first location within its coverage area.

19. The wireless device of claim 17 wherein the first receiver

receives the information bearing signal from a cellular base station.

20. The wireless device of claim 19 wherein the first identifier

comprises a country code associated with the cellular base station.

21. The wireless device of claim 17 wherein the first identifier

comprises a world time zone of the first location.
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configured to retrieve the second identifiers fromthe
menory based upon the portion of the network address.

WQ3010/068378M r el ess device of claim 17 wherein theT//82099/048273

identifier conprises a country code and the processor

is configured to retrieve theZkecond identifiers from

the nmenory based on the country code. 24. The wirel ess
device of claim 17 wherein the nenory conprises a

non-vol ati 2 nelbe yiraleds ddvecesdobma li7detreihiter Brsardentifier
stored in the non-vyol ati.le menpry. 25. . The wiregl ess :
EUDRTEES BPOEIOR; aﬁngﬂgfi’ﬁs% ?féﬁia%’b%ﬁeé%?“‘fesané%ﬁ? PQareeg” s
tenfiHREtALe réthigvd the SEcort dd HEEieRdrdrll et hEh 6y Sakdl §gdR the portion of
menory. 26. The wirel ess device of claim17 wherein
thearctrerbddicttent i fi ers conprise at | east one
pseudo-random nunber (PRN) code for the satellite
vehicles that a - he i : i1 e -
systom 272 tho s Par sl e R IR TG bl Pidepifir
tdmepses arduntecaideand itls: [rocdsk@us eshfigorganectates the second
reference signal using one of the at |east one

Bt FRRHIGMMARASE Pasc 0t O CUPGYLodDrrel ate the at

| east one of the plurality of satellite signals with

the referenge srgdkrcledSdevIftCoMidil 1IGSShGEMItREmeMos) &fprises a
17 wherein the processor uses the first identifier to
nat-voletrke recrBopphd theswaershidentifipss rostoeehiorttié nep-volatilgenemory.
first location and the second receiver searches for a
carrier of,the | ea ne. of: th ural it f .
satel lite gnat e pEERY BTl 5 PLiEisht ¥ Brogsyer s
2éhfighhel tatupedte 8s fitsvintiacednddbaitificts/inwhememory. he

regional satellite systemis selected fromthe group

consi sting . of the Wde Area Augnentation System . = |
(WAAS), Euf®peahhegsiest domesqf cesray | 7ayhasginthesecond identifiers

%@@a’t l%%gp§ala%l-tlah&(ﬁﬁ Hgﬁ%& (mﬁéfdg%ﬁéesge?‘lﬁgghicles that

, Quasi-Zenith Sat Ite System

Aicged otte Bygneshetithaystgat i on ( GAGAN) system and

I ndi an Regi onal Navigation Satellite System (| RNSS)

syst ens. 30, The W rel ess. devi of ¢laim.l7 wherein . .
the secondFecel TerieEaivds kit ® Vhehnigigniy reociver s
Penfigiadd t0 peh@h@lal refefenSY Sio@M sfANDR: of S 1481 érid pseudo-random
identifiers and concurrently receives the at |east one
ambere apd torapsstapristates e af lcpstons jof Hi puraktyrmy setelite ggaglg with

i ifier: 31. The wirel ess device of claim30
%gggftgl{eﬁw%%%n%ll obal satellite

28.  The wireless device of claim 17 wherein the processor uses the
first identifier to retrieve a Doppler search range corresponding to the first location and
the second receiver searches for a carrier of the at least one of the plurality of satellite

signals based on the Doppler search range.

29.  The wireless device of claim 17 wherein the regional satellite
system is selected from the group consisting of the Wide Area Augmentation System
(WAADS), European Geostationary Overlay Service (EGNOS), MTSAT Satellite-based
Augmentation System (MSAS), , Quasi-Zenith Satellite System (QZSS), GPS Aided
Geo Augmented Navigation (GAGAN) system, and Indian Regional Navigation
Satellite System (IRNSS) systems.



AW N =

[V, T O VS R O ] —_

N R W N =

N e N =) NV e L O e S R

p—
N = O

positioning systemis selected fromthe group
consisting of the GPS, G.ONASS, GALILEQO and the

WEONPABS78yst ens. 32. The wi rel ess devi ce of cPEI/DSd9/048273

wherei n the processor determ nes an orbital type of

the satellite vehicles that atle part of the regiona
satellite systemand retrieves a Doppler search range
fromthe nmenory if the orbital type is geosynchronous,
and wher ei 80.t heThewonrldss éoeiovdicldimnli7tsharcisdlag sigofidrecaiver
carrier. fre uenc f. the at 0 | ur.al

Gebiyat epdy BT aR rplEa®rontill B ENSST uPik i dificrs
sl @cudéntlyogeiVisIthé &iS8asdeid 6f6th@§)hﬁf‘élﬁy OF Jafclheesi @ialk s the
first identifier is indicative of a country and the
pasgndigntiBersel |ite systemis the Quasi-Zenith

Satellite System (QZSS), the processor being

confi gur ed 3jor gfl{ h/%%%%%@&pdfec a1 %r\% r&? %logaltsgtellite

correspondlng t sat el € ve
pdedti@onnsysiem ideicatee drolry thie lpeoupdentistingesf, tha(ﬁcﬂ’Sv\ﬁMm ASS,

ond, receiver limts a search for a carrier
%gééhg e?“U@e{nggﬁ>§é¥§Pm6ne of the plurality of
satellite signals based on the Doppler search range.

34. A posi g3 on TRERIREs dRLAAS dph & \m‘i’é?élln%éjﬁl‘ébé‘s@or determines
COprrl Si ng. mai nt ai ni ng i nformati on associated with

smowbithl type v%tlha @atekht@f’elmégs thatre pait of thictregigna satpllit¢ system and

nor t | e devic rece rrestri
sy o PhoshltS BB e B ol R REu it o Schronous.
hstewhérbinahe kdtdhe ?éch@r Binitea kédrétt for @Gatric® firchiia®y o ehe at least one
terrestrial signal; determning the availability of a

of the plurdéy oh é@teléltﬁ wenals kased en tn Dapplaiscdth Bngpocat i on
using the identifier; retrieving fromthe nenory a

pseudo-r an?? m n#‘ glﬁrefegg&]w%y ercﬁf?&nldll \9 I‘Elﬁ t@? f itsf ﬁitentlﬁer 18

satellite vehic rst reglona sat
Bylhaame of a tdumtrfyiand therregioomlaslatd;lat sy dtérh és thy QuemZauth Satellite
receivi a.secon

Va' ' ?ngéité%%rwrﬁggﬁf o locaﬁéﬁﬁ%aﬁ%ret%%‘ie pippier scarch range
9&%@9&&1@%% 0REE AR S clliOle O Roh{ by Slighibd be the

si gnal ormation; and determ ning a position of
ivobiifier, aulwbecatthé scwend paeivealiingts basaach on atchiricf lfnesmency of the

satellite 5. The paqasition

POk P S ARGy OL P Bised AT s Slarblef Nepretyanee.
second signal to obtain the first satellite signa

i nf or mat i 0g4.coNArgosEDnP6RE6H Hidfhdifoea mobile device comprising:

maintaining information associated with satellite vehicles of regional
satellite systems in a memory of the mobile device;

receiving a terrestrial signal from a cellular base station;

obtaining an identifier indicative of a first location from the terrestrial
signal;

determining the availability of a first regional satellite system at the first
location using the identifier;

retrieving from the memory a pseudo-random number code
corresponding to a first satellite vehicle of the first regional satellite system if the first
regional satellite system is available at the first location;

receiving a second signal;
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second signal using a |imted Doppler search range
prior to accessing current satellite orbital

w0 pd1o0eErs on. 36. The position | ocati on net hodP@f/Usi0a9/6n8273

34 further conprising: retrieving fromthe nenory a

Doppl er search range correspo¥ding to the first

satellite vehicle at the first |ocation, and wherein

pr ocessi ngptokessggdbnstcond righal asimgrthspeudeamthimnginiter cade to

ﬁi%rrl r. of .the. flrsﬁ)sateLli e vehicl e based on the
ﬁﬁié?t¥ﬁﬁﬁ%ﬁ¥?ﬁﬁﬂ rm3HONLARE 1osition | ocati on met hod

of clai m 3dctbmfihhgra Mffﬁh'o?'tﬁ&noﬁlescl@vﬁ‘)éla'ﬂ%abtﬂfa@t[am%tﬂa@éh on the

associated with the first regional satellite systémif

firse sqtelhigy signagindoatioat el | ite systemis avail able at

the first | ocation. 38 The p03|t|on Iocatlon nmet hod

of claim 34.fur

first sat e??l telrﬁeeg et}é@d Bfe|g)crlégc¥:}[{e%]‘s’ i'ng ﬁg%cessmg the

seond cighilgn abtainothe ﬁm lsﬂeﬁle@g@@lal $r&bﬁhitiotnesoﬁipg1led processmg the
information for_ a second satellite vehicle, where
pgrand HepH qswgrdimitedeDorecarch sangg priop o %caqsawaqurrent satellite

Pﬂ%&ﬂﬂhﬁﬁﬁn&ﬁte||'te system (GNSS). 39. The position

cation nethod of claim34 wherein the first location
IS wthin a coverage area of the Quasi-Zenith
Satel lite 3ystelh¢@aB)n lsyzgtoannethd)ﬂaofrcelaitm% furtheheymprising:

conpri sing: deterpmi ni earch ran

Gobe at edrs I e Y ufmay BRoppRT Fafihch BESurespnding to the
ﬁm&&hdh&ﬁ&%k%ﬁmtﬂQﬁmﬁk%@ﬁﬁUhﬁ& readabl e nedi um encoded
with one or nore instructions for | ocating the

posi ti on oWhercyj prefessiag dles/seeend slmal @ﬂ@pmes wefrehing for a carrier of

{hesf{rst %: hROS llngl% bléllger(}go% thn%tg l%r earc ran Ch when

re pr or's" '&dtse the one or
nnre processors to perforn1steps of.rece|V|ng a first
signal ; ob8ai ni Mye positictelotatfonancthodloCeltiny ®4 Afrthar formsdsing:
| ocat i on fron1the first signal; retrieving information
associ at ed Whawngtmfpea%ttono%éo%%%mthtﬂee @réﬁlies}oealu@r%te system

EEFGO fifde icrna%a'telflﬁ% 1?9%& Pfé%t fREN bLRioyehi cl e

ngi n reg| sate ite system receiving a
second S|gnal processlng the second signal to obtain
first sateB8.iteThé gmﬂlori lotgromanéthed dioelaihéd Atrthepeggnprising:

one satell] iﬁe og almng Sthe %?sq satellite signal information, processing the
second signal to obtain second satellite signal information for a second satellite vehicle,
wherein the second satellite vehicle is part of a global navigation satellite system

(GNSS).

39.  The position location method of claim 34 wherein the first
location is within a coverage area of the Quasi-Zenith Satellite System (QZSS) system,
the method further comprising:

determining a Doppler search range associated with the first satellite

vehicle and the first location.

40. A computer-readable medium encoded with one or more
instructions for locating the position of a wireless device, the one or more instructions
including instructions which, when executed by one or more processors, cause the one

or more processors to perform steps of:
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determining a position of the wirel ess device at | east
partially based on the first satellite signal

WO pfloosIr8 on. 41. A wirel ess device conpri si ngpCTESI989/048273

for receiving an informati on bearing signal having a
first identifier indicative o3 a first location; neans
for receiving a plurality of satellite signals and

det er m ni n@caivprgsa' fiisongedl; t he wirel ess devi ce using
|nformat|on1? romth

| ast one SR 4 dptcs it pER R ocSligh ol i irstsignal

recei ved Ugiti@iSem@sithatidf BisotiRUSViflPst ISAE §d datlite Vehlcle using
vehicles that are part of a regional satellite system

theddensidies thoat ledst amwatﬂghtle tvehitlerbslongewripiafiegiond! satellith sy stem;
i nformat i on Cblci_;ar % qalaland using the first
i denti fier F8VFetdTEVE %%Ié second identifiers froma

st orage meghseRingtthesdtbh@&bighl t6leWiafefirst satellite signal information for
the at least one satellite vehicle; and
determining a position of the wireless device at least partially based on

the first satellite signal information.

41. A wireless device comprising:

means for receiving an information bearing signal having a first identifier
indicative of a first location;

means for receiving a plurality of satellite signals and determining a
position of the wireless device using information from the satellite signals, wherein at
least one of the plurality of satellite signals is received using second identifiers for
satellite vehicles that are part of a regional satellite system; and

means for obtaining the first identifier from the information bearing
signal and using the first identifier to retrieve the second identifiers from a storage

means of the wireless device.



