WD 2010/ 005778PCT/ 1. 152009/ 048273 1 LOCATI ON SPECI FI C SEARCH FOR
REA ONAL SATELLI TE VEH CLES BACKGROUND 5[ 0001] This disclosure

rel ates generally to position |ocation and, nore particularly, to
posi ti oni vgowebhossignal s from regi onal satellite systemsT/USEOYOBE73
G obal navigation satellite systens (GNSS) provide positioning data
to users throughout the world. Using inflormation fromdifferent GNSS
satellites, it is possible to determne |ocation within a gl obal
coverage area and to synchronize with satellite 10tine. [0003] Mbore
recently, regional satelliLOGCAIEN SRNEIFEePHARCHbed t o augnent
exi sting GNSS systens. Regional satellite systens serve specific
parts of the world andFOREBIGGAOMNAL SAXdS.LATE YEHIGEL S t he
accuracy, integrity, and availability of global satellite positioning
within their respective service areas. 15[0004] Mobile devices are

i ncreasingly avail able which can r i rocess signals from
both gl obal and regional satelli teﬁggg@éﬂﬁgg their very nature,

t hese deyi cemithamys dweiistiicasia@ngeneaullytid positicoriecation end, miode partdcidarty, of

t he coverage areas of di ff%ent re ionai_ satellite systens. [0005] As
a result, aPABEPIRS WEDeRlHHOMIEPEN SHOCYH Y -onal satel lite vehicle
that is 20not accessible fromits current |ocation. This fruitless
sear ch wast ¢8002] m&iloysdnasiigatign dateliiter ypieowa (fald Pe\praride pasitiongneglatide gisers
posi tioning a4 Lv.el ' LG :

br ogr amed. ¢ RO PPREFEra AL b RoK okl TR GRS SRR oY gRg bl
det er m ni ng t¢ becraiai loedichiwithirod globgicovabgesataainkite ssichithizs wathsatellite

| engt heqﬁ the tine needed to arrive at a fully accurate position and
resul ts Pn P8%uced performance. 25BRI EF SUMVARY OF EMBODI MENTS [ 0006]
A position location system nethod, and apparatus are disclosed. A

wirel ess deWWl] r dber fresntly. regianel sieia sy sies lope ardslcarlopddR i ey
i ndi cative Qfj.and R85 3@&@&. | RSP IRE sTdidnd seBe@P&ific JR of tfeShorld
signal can be received froma cellular base station and the first
i dentifier eadh apengothebihingscommie myprevkide agiweacy inskdlys andeavieidabiliis @€ t he
identifier to.30d rm.ne. t-he ayvai j L f S| .S froma regional
atel 11 sPRERHEITE ol R et torRleIREY
15 [0004] Mobile devices are increasingly available which can receive and process
signals from both global and regional satellite systems. By their very nature, these
devices change position and can therefore move into and out of the coverage areas of

different regional satellite systems.

[0005] As aresult, a mobile device may search for a regional satellite vehicle that is
20  not accessible from its current location, This fruitless search wastes time, power, and
search capacity and thus degrades positioning 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.

25 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

30  determine the availability of signals from a regional satellite system at the first location.
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satellite systemare available at the first | ocation, the wrel ess
device retrieves information associated with one or nore satellite
vehi cl es iwotzh®/wsgs onal satellite system The infor nmathcarusean/oks73
mai nt ai ned at the wirel ess device and can include pseudo-random
nunber codes or other satellite identifi%ers as well as a 5Doppl er
search range corresponding to the first |location. The wirel ess device
processes saf ggnaltfeomsihgriagiond sypllitrrysiomarasvaiitieatdhe Bist lopsiopethecl es
and determ nag. i Eﬁe&{’eﬁl {rfe%k 191%?1%9[ ﬁtaséﬂ%%etd\ﬁ dileXor g{bré SEEEIRLAQDS in
obt ai ned fromthe satellite Si g eW|re ess device can process
si gnal s fr onhd fegion@gatotiat sysanel'ﬂheuﬁosyastoemm ineintlised apthamesamm@evﬁ@r
signals from ﬁne or
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25[ 0008] | n fohide eﬁb&dbmmte,lhtavmclel Themehud meludss cﬂht@ﬁhﬁﬁ@dposﬁm of the
W rel ess devi gfg Hcl.udersl| a fi r recei ver .confi 3ur ed to.receiv

§5$ laf

ot ot on et SV Teaft oty S S aai 6 SRRl BERa P pretery The o
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obtaining the first satellite signal information.

25 [0008] In one embodiment, a wireless device is disclosed. The wireless device
incluades a first receiver configured to receive an information bearing signal having a
first identifier indicative of a first location. The 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

30 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



3 device based on the first identifier. The processor can al so be
configured to determ ne an orbital type of the satellite vehicles
that are part of the regional satellite systemand to retrieve a
Doppl er semochiooexge fromthe nmenory if the orbital typETIE2009/048273
geosynchronous but not necessarily geostationary. The second receiver
limts a search for a carrier 5frequenc§ of the at |east one of the
plurality of satellite signals based on the Doppler search range. In
some enbodi feviesbaseden e fisth idcpébe Joe prasespriss agp bR arrfigupssiip detgiraibal

navi gation %ﬁ‘BﬂJit]'aie tgg% G &gzlflﬂt%iv@ﬁc{emkfaf’aris ‘ﬂ%‘i’%ﬂf hl: ?ﬁqrﬁﬂ&te@lﬂ@% &R Bd %4

recei ves the at one the plurality of sat Ite signals using
t he second icigene o Peppder s¢:060@hgd fnoro tiee reerbargtiiftbabrbital typsistgeerynttoemtus on
met hod for a ﬂogile deyicethg 10d;ﬁ$'°%%9-gTher”EﬁQQQm}%%%P§%§ﬂﬂ

mai nt ai ni ng PRt Raton &8e08Eted Wt RS AT 6 M It“g Vehitered' of

r egi onal 5satielhdnt@ oB¥i6 bElBSst bie ¢f thEepiorayityodf shidRite@pidlchadeiiorcitie Dogpler
receiving a terrestrial sign I,fron1ﬁ%cell | ar. base_stati?

n., The
terrestrial SETgHANST JASHNAEMAPAIGRHtIS o8] ieefivegryoryepienply fipup global

| ocation. ThgyiBRIAQH:RSH sicAClsBanird Rl B hitohABraaM A kdcalRbd tht ¥t 10fst @
first regional satellite systemat the first |ocation based on the

i dentifier anelofibe pluglitnef sesllite signalhesingeiie sgeond plepiiferss.r andom nunber
code corresponding to a first satellite vehicle of the first regional
satel lite sy80@in ilfi otdmnifddirséntregisvioalocadehnkihbe fopstahileidsviewvai | abl e

at the first.locatign. The .method i.ncludes.receiving. a.secon i gnal
Shd prodBos isgRent Bhastirurghde i EREo hEa s PenbasrisuRe Joae
to obtain fivkbitlesat @pibhdlSatilighglstendfii0s ARioBNof the thbBildditedn@tiving a
i ncludes determ ning a_position of the 20nobile device at | east, .

partial |y ba¥edirghsignd ipmyaeellular base siedon; Hirdrrestiad sigatlicopfaing g dontificy

one enbodi Mefieati@e GRARUI REaRAHRPR R TR BTRENES 88mithinb 1RNR LI bEa
instructions for locating the position of wreless devices is

di scl osed. Ting regienabsatehidtesysters v the firss insaiionchageteon the idendfi¢rand raihgveng
when exeggut , ) . : SOF. D8
rocessdrs fiombbeRiolt s IR PhOGRTRAS SBBRpORIANE HrfRfire
25an i dent i fvekitlefof dma firkteedion:g satsliigrsabteinnfithe itst vopicohl stdlite systdnosat i on,

and retrieving,infor i.qn aboui at |east gne satellite yehicle, using
The 1 dent 1 { ettt il e on  indhen s T kdtanfayits p ascda Pep agd

regi onal satyeddebdiny thy Sdc6id sidit@ uSihens phidbitteeh Mimtich Bodene obtainfiste
processors al so include receivi a second si%nal, praocessing the

1N ( : n :
second si gnaptelliée sgnehinborpatien. s Eg%mpﬁhp%%? gieaides draPRies BROYEM aftee at
| cast 008 Sahdilkldbfed 8N &maa@ﬁage%t&rtﬁe RisDa iR ARAS ihfofatn, t e

W reless device at least partia based on t irst satellite
signal inf Or[H@ItOi] % one embodiment, a computer-readable medium encoded with one or more
instructions for locating the position of wireless devices is disclosed. The one or more
instructions include instructions which, when executed by one or more processors,
cause the one or more processors to perform steps of receiving a first signal, obtaining
25  an identifier from the first signal indicative of a first location, and retrieving information
about at least one satellite vehicle using the identifier. The at least one satellite vehicle
is part of a regional satellite system. The steps performed by the one or more processors
also include receiving a second signal, processing the second signal to obtain first
satellite signal information for the at least one satellite vehicle, and determining a
30  position of the wireless device at least partially based on the first satellite signal

information.
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[00111 Fig. |Ais a high-level block diagramof an enbodi nent of a
communi cation systemincluding a global satellite navigation system
and a regiwoablomadred | ite system [0012] Fig. 1B showecanfsosbier7s
enbodi nent of a conmuni cation systemincluding a 5gl obal navigation
satellite systemand two regional satel¥ite systems in relation to a
particul ar geographic area. [0013] Fig. 2 is a functional block

di agram of a nobil e devi RRIEGDPEHRIETHOBSOREIE DRAWINGE communi cati on
systens of Figs 1A-1B. [ 0014] Figs. 3A-3B show exenplary data
structures floHist dig. d@ ib ahghretdl blecl e gtamidras ginbndimes b fel domraunication
systens. [001 a fl har t |IIustrat|n one nt of
a position IS%S§ |(§:ﬁldm§t3h%8bafl Sat&ﬁ%ena\‘/ﬁ BOnSY R alnggs evai1 ?:‘r‘{egti P{gdg%%til' The

f eatures, objects, and dvant ages of errbodl rrents of the disclosuyre
will {% a*gﬁ‘éﬁ‘ %%H %F’F eavadacy of %F?%@uﬂé§W|Sﬁ§t?%hn whing a

forth beBOW Y%%fhaf‘v?%ﬁﬁ&l éaraen%‘é@%maaﬁd !v&?ﬁe%‘bhzﬁ sat@mtedsr D ¢SreldkiBn Y4 Ch
li ke el ement's bear ke reference nunerals. DETAI LED DESCRI PTI ON OF

EMBODI VENTS ppuGalar goggephicardas a hi gh- | evel bl ock di agram of a
comuni cati on system 100A in accordance with one enbodi nent of the
present i nvédlizdpn FidAS ishbuntiombblotledidgninoe alddbile daviceaeh uecsl ignatds

from gl obal navigation satellite s (GNSS) 110, regional

2005t ol | 1 ¢ "SounirRrrgtor st SRS tor 130, Mobi e devi ce 140
uses information obtained fromtransmtter 130 to determ ne the

avai | abi | i t JOUH sdigs PACE Sélpwap@plﬁ?yodﬁtapﬁwium|farrstmssn@a“tl@m|ab@ut

vehi cl egq(he kL&t Ons SVs" and "satellites") and to limt a
Doppl ersigearé%n?3 £ %dg%sat ellite si gnal s. Advant ageously, by using

| nf ormat i on {)(i)l%g} t[‘rég/s 1$ ?glhﬁ[}\%rt%ﬁmn%ng otfe gn%lod?n?en%llg a poqatgo%nocatlon method

specific reé
for use with a wireless device.
[0016] The features, objects, and advantages of embodiments of the disclosure will
become more apparent from the detailed description set forth below when taken in

15 conjunction with the drawings, in which like clements bear like reference numerals.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] Fig. 1A is a high-level block diagram of a communication system 100A in
accordance with one embodiment of the present invention. As shown, mobile device
140 can receive signals from global navigation satellite system (GNSS) 110, regional

20  satellite system (RNSS) 120, and transmitter 130. Mobile device 140 uses information
obtained from transmitter 130 to determine the availability of satellite 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

25  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

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



25 signals are nost likely available at its current |ocation before
it has acquired a position fix. Additionally, nobile device 140 can
limt the search for signals fromthe regional SVs to a

| ocat i on- swecufoiwsmeppl er search range. [0018] d obalcn@i@aison
satellite system 110 i ncludes one or nore satellite navigation
systens which provide positioning data t5o users throughout the world.
For 30 exanple, GNSS 110 can include the Navigation Signal Timng and
Rangi ng G olFakitioMfz 3916N OGB?)?@@@Tdd&@Z@@ghm%s SinResdral, exch 1P SSptlaen

(9, orer B A BB LA S RO B RS

with a pseudaidancambrtcdier PRI end HiNjgadotim@ssagy | DRIBRNideRsEagde: The
PRN i dentifies tgFS{}artl cul ar SV whi.ch tr nsm ted the si gnal ~and is

used by a r @&y vl angmiited dhssignal, aad seisehiha rereeto detemmingthet he

Si gnal ag t hﬁn%@é&'ﬁ%ﬁsdﬁ@ﬂb&bﬁh@ﬂ hdl REht ké{@lllf%fveﬁr%Fe%H'tMHE’é oﬁr@&apuon
receiver, fromwhich the distance between the satellite and t

recei ver carit e refstver, rﬁioﬁe*ﬁhlah theulisence betwgersihe sgpllitheand ftha m@@tl‘i’% ﬁan ’he
navi gation %ﬁm&i Qﬁ)cm 58§Vb1§ détg%‘ﬁ teﬂ%h' ?H? ﬁﬁ@%ﬁg{? He?sag@‘&ﬁltams orbit

relating tot etransmt as
i nformation mvﬁotrhat'mpmclxhxmam @t@mtmgmméleftmnsrmtthlgﬁ\&,{srbﬁ |s thi aGRBanac

satellite constellati.on 10al on ot he nf or i on..such th
hie i nf or b REREeR YO piraaRE AR R SVah i G Plrut B Eutelh
i s used 1ber aldnglwillithe SEBmadtiof isteLs Shediine inforatibn R, HiERQGRIcZEEr THR).
GNSS 110 can i ncl ude ot her gl obal satel lite navjgation systems such

as the GLONASHoughthe GES¥ptadsussy hrigden pyrpaspeoihicnssiay, dyall bprespemred

devel opnent oy Nk ﬁl@rctaﬁﬁﬁ[hdyrauﬁpgloaaqa@h@éo@dwgaa&@wstehﬁ sﬂ@wasgﬁé i on
projects such as the COWAS stém 15schedul ed f future depl oynent

by China. THE-QINARSEpEstem er@tpql Y Bu%tmrﬁ;almlsmsré uaid@‘fdsv‘émm@xt he Hes

For exanmpl e it Phih s el Syt A3t o R08L W BEOUPARY ke

code, trians nthddelktd dor fofufd @pmymeﬁr@q@mna;yﬂﬁm&aehfssatemw@\sms rhdyaise
Lypos. o tr SdsarRes dhemah TRt brbficad bt AR bl e Ry RE R 100
i ncl udes satm@k bidn@ld ehteitited of WhiGIORA S CRterh BRhGIPARIshrhé meco&\lSS 110.
RNSS satellite vehicles ty nlt:” cally have either geostationary

geosynchr ondi#gsBitied pg difisee ggwsn%%f@wels tlﬂwwaf» éhafpchingugs %Pﬂg/quﬁlerem
certain part;s; 8 lidied Wpdrfeculdrindbdds typte Bldt?an%BNgi%n 1dRnigrves a

parti cul ar geographic regl on ("cover age area") defined by the orbits

of its rt| Oca i.ncl ude, t he

05 W de R o BSE RBlciut caleife syl EARARLSs 57 %@’? T RSt b

the Euro Geca:apmhtsmaGNSBla\lDgRNSGrmaﬁlm{r@ycIéseyp&cam@ HalCRNE) gfﬁﬁt&&bmdﬁgor

Eur ope and sur I‘OU];{}_dI n reas, the S Satel |lite-based. Au élatl o
oyaf Tol

System ( I\/BA§)e i540d. 48 8 TeHE %rF vy ey glacfeétlallnlﬂa £ dferld.
(QZSS). It wh b{hcbﬁoi«ﬂ@ Qﬁﬂ§$ 0Bs Rt plRNSE &%ch&g@n "0 afla

regional satellite systems such as the GP 0 Auglment ed

Navi gati on (Gehmshyy thaerdith af brpaciciles satplligsy FoateenlecBNSS12P éalssagltué%he
(I'RNSS) 8ystgiiR AHHRL:HENS ARVERE (WAASHLRANOTUARED Siak€ RYBLBTS:

Geostationary Navigation Overlay Service (EGNOS) covering Europe and 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

30 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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a particular RNSS satellite and use a different nessage format.
Regi onal satellite systens |ike WAAS and EGNCS use ground stations to

nonitor thgo@swesasel lite vehicles in their respectiVve@Eaiginois273
areas. The ground stations upload correction data to regional SVs

which then transnit the 5correction dat# in coded satellite nmessages.
One aspect of RNSS 120 is to inprove the accuracy, integrity, and
reliability @Syl Boait awamiigbtbiimmtigy:spmmmmteﬂ}ﬁ&admbems&

Satel|ito pdSFHEBrAg: e GEREl KA A4S DA O St e

nobi | e devi ceatiddDoGamitbetha GNSS datefiite LeHicbeiphitmercyetivede PG drda@N The
| ocati on capab|I|%£ As shown, nobil e deyice_ 140 receives voice and
dat a si gnal Lreg Hetionsupheadicorgstiop datade paglonal SV whicl fhep tgasmit e at i on,

However, smoRi}lectdg\ih@8n d6td 'sa':tel'ﬁ%tmés’sé’geg ednt Apet©? RINGSan0ELERDARE the
and can al so include a personal digital assistant, notebook conputer,

smar t phone, 2aewiady; integsighanhichabilitet globplrayigation systems swiisiGRSmand,
nobi | e devi gﬁéﬁg §6CEI ves FMradio signals, digital television 15
signal s, 3 wirel ess network communications such as Et her net,

W -Fi, rl e, I nt erabilit M cr owave cess and
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indi cative ahdbther @enehdtatbl §idhilONF&TexSRPM] BEhIRS Raice 110 ah eIRLRF Y
embodi nrent, transmitter 130 is a cellular base station and its

servi ce 18r edelprhopg@ithiamoaionipcaionsapbilty c dashayn. £198ilp deviesat4@eceives
However, 20t/,aR%H4 Hﬁt@ﬁ g;L-ﬁersm tkdﬂ%ﬂéﬁiﬁ Ak al z?Eéll%ﬁa?- Bks%lstaﬁﬂﬁ‘/ Abwever,
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transmitter J Ql% !15%13%8%/“?5‘[%{)(? %)Cp ?ﬁss ﬁg‘{t}) %gﬁtd%ﬂe?&%w des:; Ol}ll de\%ﬁ Jn

(Network |de Creht
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regions and can th r ef erve a Iocati.qn. 25identifiers

erbodi mart . SE ARSI EE e Bohy OEefPERURFRORS gl db’ﬁ@eﬁnab%@'w
devi ce 140 VrtdaidevideernidRipéraB Oy ﬁﬁfM@fow%kzéTM:&@s)l gentd fiker . For exanpl e,
an Internet service provider can assign a client conputer an IF

(Internet Puggngol D Rlifh 190 biRRRR R YRnlIMEA thibrl rich RANARRLS
| ocati on. (;g%%? % 3 ev?@ Y 8 %’g F’ocatl(?loln&%?n¥ or I'TB.t enerdfll’
transmtt er lqcaoom or $0det areari Inen ehempuyichdbiineny trofisnRXISS 30202 salubr Ibaiee
vehi cl es. ttt q?Jgatcl on, | leor %O iandi cgr&es & cou atrh%/m }Furo
for exanpl e, T REAMHOHIT eVt @& h® GBPLY SPdreor SRRt ‘Woé’
within e EahaRteol3Eradendhideatian tneanialsadio Batélite seiRESusRberMi rruﬁo
vehi cl es. . .. . . .
stations, digital television broadcasts, and wireless or wired data networks. In one
embodiment, transmitter 130 is a wireless access point which provides NITZ (Network
Identity and Time Zone) information to its clients, World (absolute) time zones, for
example, correspond to distinct geographic regions and can therefore serve as location
25  identifiers. In another embodiment, transmitter 130 is a server which can provide
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
30  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.



WO 2010/ 005778PCT/ U52009/ 048273 7 Simlarly, if the |ocation
infoimation indicates the United States, then nobile station 140 can
determne that it is likely within the WAAS coverage area and can

limt its weaiwhogegordingly. Since RNSS 120 satellite peghisedo®Sis273
mai nt ai n geostationary or geosynchronous orbits and provide
correction data for use within their spécific coverage 5areas, nobile
devi ce 140 avoids searching for SVs that are not visible and/or do
not have datSéamiMrlycWth@hch@ndﬁbﬂn&bmdﬁiﬁt&ﬂth@Uﬁﬁ@l Sarss, theamobflo624$n By

wayoflllutatl e 140 is |l ocated . .
sorevher e | 1 RaFLReER g AR ga0Be WAL Satis et Findmikis
assune that sgmki oMl eSildR VST k=) ﬁ&memh@l@s ﬂﬂi&l‘ﬁtahﬁg’e%qtﬁﬁﬁﬂ ui red
froma previous position fix, or that priaor positioning data has
becone St al ELOWRUTARYS eEIE 234 BoYide GHAREIPD fata #ﬁw whbeyiiespialic parge

i nf or mat kon af-’éag) Hﬁobﬁl'@ %eﬁx@pimb d'sfsyarmmﬁé#@m A0t é@tne% Yikibg aﬁg/gfs g& £

However, if nobile device has received signals froma
station (evéﬁvq)dat@whncbcam@ @9@ roedeterpaweispositieondi tion), it may have
obt ai ned a nobile country code (MCC) or simlar geographic
identifier. [¢idd] exBympdyenf ilMpenti@s hisvuai dieht mobbé HevicteMidelodAe somyewharean

automatical Ly 15acquired si | s froma_ser bas i on

ndi cat i ng EHERDSAR fat 3?@&%&?@/6.%0@8f’ﬁéﬁy Y%sﬂgwettﬁ?tgnq £ 8PYiRE 146h,
nobi | e devi ¢akd 48a dat@mEyRse bé}:@tachlreu%\m 4 Pfeolowﬁosﬁg}i@& EOMET AR
area and identifies specific EGNOS (regional) satellite vehi cl'es from

whi ch i ti0camosidemnng daty bas hereyns ﬁgledé&@ls Pt gaté gendisiongmpakily devisarl 49 fasks
with a sear (Eﬁoﬁj‘?e{tioglaﬁaﬂlthesﬁtaﬁ%lﬁﬁt}r%f@@gqbﬁﬁtblmquﬁ@be%19[0%\%1‘%*?%{}0}(3116

accel erating t process of ning an accurate 20 positioh
Al t er nat i veldgyicerbH] hae rebeivicd eiguan frome Haeastationi (ofaorpmet tocthc abteat peeerfonom

t he SVs of r.efi its searc satel | ] Ies
[0025) iy, S ity heVe dtfind il ch @@ IR o iERa? Boftahic

syst em 100B iddntifiers p&ei é}iamp@g‘ @@Ezﬁﬁiﬂv@te&,ﬁﬁﬁnle%vﬁ@ O¥0Enatp thv@hhiohﬁhcaﬂy
vehi cl es _of GNSS,110 l?ﬁr@ RNSS .120 have a. éover ge .area i ch.includes

Japan. NBbi PEVHEY SgBals #em aservipppase sigilonyingicete b dkis sapemerq poany.

whi ch recei (B$gSth@MabindtlofMbbiRNR Yt § 80 d&é{%u@e% e kidis dnheeakeral
navi gati on satel lites 110-G and regional satellites 120-MI, 120-

10026] In t Kevgseassasnang idrasfies specifie OO heraionates!itopehicies firfe w/hichat
r egi onal

Satel |t o bateiaonai i R RN AV S8k orgiohy! ¢
vehicl e 1206mhtd\7®h@1®am E6INSSt1d 0 1ir@etiVEcodémting the pmcess of obtammg an accurate

20 position fix. Alternatively, mobile device can use health information obtained from the
SVs of RNSS 120 to further refine its search for GNSS satellites.

[0025] Fig. 1B is a diagram illustrating aspects of a communication system 100B in a
specific geographic arca. As shown, satellite vehicles of GNSS 110 and RNSS 120
have a coverage area which includes Japan, Mobile device 140 is a personal digital

25  assistant (PDA) which receives signals from transmitter 130 as well as from global

navigation satellites 110-G and regional satellites 120-MT, 120-QZ.

[0026] In the presently described 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
30  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



30 geostationary orbit above Japan and provi des augnentation data as
previously discussed. Satellite vehicles 120-QZ1, 120-QZ2 are part of
the Quasi-Zenith Satellite System (QZSS). QZSS satellites 120-QZ

mai nt ai n awgeosywehg onous orbit having a WO PCT/US2009/048273
20101005778PCT1US20091048273 8 coverage area (ground track) extending
roughly from Japan to Australia. The orBit of QZSS satellite vehicles
120-QZ is known and thus their el evation and Doppl er characteristics
can be det ercoiveregt wen (grand hack) cbizndiogmughlyfesn Spaintoohgptrelie. Theeorbit of

coverage ar 7 bi vice 140 receives ap identifier from
transmtter W%ag%%%&%ﬁ%s L@"ggéselgﬁwgp Féhuﬁﬁée L 651%9%7} %ﬁ@ﬂ? not ed,
di fferent | chahtttiigics cambe dRermied oaadonmy-lhasnabydingrogasgds of
precision. Aworld tinme-zone identifier, for exanple, may indicate
only that tHKEY¥#A TN (Japan) is within a particul ar 15-degree

| ongi tudi nal slice of the earth. On the other hand, a country code or
sim | ar i5derd®9%7l erMehile derige ¢4Q woeivestantidrntifion e tienmnitter 1B&padhicagive of a
possi bly on p | T i i tifi

o | o et GSoa e rbEPADRRoly ARAE. RO Menk RS 1R P e
RNSS 120 satwetiing degwehbfpressioh.nAtvheldeasezok dapéer, forekarhge deayi iodicdtd0

determ nes that.both AS and SS satellite hicles ar vai l | e
o ol 1T on D hAdhoeE BT Bt g ielet | Sl [Re o e e
nobi | e devi Gart.40n @ btiedrihfihd) atcBurdMScodd of Gmilkeidder RB¢ ind{dhke®h s Yist ens
as possi bl e search candi dates. [0029] After, determ ning the

avai | abilVi t yo@tionitdapan ppeihlegnoefdhe kawmsss isledsyst ems, nobil e devi ce
140 prioritizes a search for SVs. For exanple, QZSS satellites 120-QZ
are expect ed0028] t rlsegthe ideRSi¢rnmebibplerab|l 40 wittgvas s ffrowrtigogiont te

| ocation as well ..as kon ta, for S satellites . 110-G w thin
the 2SS coddrlipiipfRNSEEh RO IR RuigRE, BT ERF Pk Rl deftocto
satel lite vehicahiss thiat both®ISSUCAndtQiERS atellite asliiclon@e hgailabledn hdditonde gicce

of inclinati ve Tokya nearly all of the tjme., Mbhile device 140
can store SR Gerd i arbinabid shoinbructToyie s fuismiie $32
particuliar J¥shecand ASAJUIINDS sfs@en ds PbisivlZ atdi@amBddigh for
positioning signals. 100301 Beyond the availability of regional

atellite , i i e i i i
ahi oh to 11 HpYET ARl (PRI eROSHRTE i Al BRG R M)
satel lite vehiltlkdsvithiH) pamitizescd sedeh fonfi Vs, figr exaboyp (BISSsertltds £20rQZ

QZSS satellite vehic¢les ba upon the. location identifj.er received
rom & ansmis peasble P AR T SRR ore R TRl P kPR sl it o
QﬁSS SgtSeI Hci)ﬁ_e@tﬁl\i]lid@ia&’sr aGRBS @eﬂliﬁesﬂ@%«ﬂS W@Hﬁrr}dd&ilg mmveralglé ated. Sﬁhﬁﬁr}l@l ly
about s in, Japan t can rea , n Australja. |n. the
wor st - e adke %r@émf?t_ﬁsngﬁéa S%V%&Eﬁﬁl“éﬁ%g Fi et Kr g gbphighgosee
Thus, if thesideRiidniBbve Tokyo nearly all of the time. Mobile device 140 can store this and

other information about RNSS 120 and ifs particular SVs and can use it to prioritize the

search for positioning signals.

[0030] Beyond the availability of regional satellite systems, mobile device 140 can
25  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-
30 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



i ndi cates Japan as being the rough | ocation, the search range for the
QZSS satellite WD 2010/ 005778PCT/ US2009/ 048273 9 vehicles 120-QZ can
be restricted to frequencies correspondi ng to Doppler shifts of about
+250 m's two2wwnbfircantly i nprove search tinmes. [0031] pictroszdob/odsers
recogni zed that the present invention is not limted to a particular
geographic region or to a particular redional satellite system

| nst ead, enbodi nents of 5the present invention broadly enconpass

det er m ni ng velneleal2{i-QZlvhn be seswicteRMSEe@ieation®riggrading o Poppléobtsiabn
identifier apd.i tifying..satellite vehicles within the avail able
RNSS syst ené.gou,&ftg%ws tX\'?VLI }ﬁ% Iét‘layuiﬁn T 'St 00 i;ltIc at satellite identifiers
such as pseudo _random nunber codes and frequency. channel .
nunbers can {%@lbséﬁwﬂld’eifa‘éﬁgﬁizé‘iﬁhg%@‘éP‘Feﬁ?fﬁ S\Y&n%‘%th?fqla?%Feé‘d? B Rajticular
satellite sys{LmnidieRHOREYa ]%i?ﬁémﬁ'regwfﬁip%éhtefs%terﬁp%?ﬁ@,'eﬁlboaﬁ%nlféeqf
used wth satellite systens |ike G onass which transmt 'signals using
frequency dithd mewsht invdntiop bwadlycasgngasplaigrmoping theaveibioiiny glURYSS systems

I nf or mati on i . - 3 -hei.r- i I
accessed o Tyl Mo Belthatu Rl b e SRR hERiBble
det er m nat i ®NSSAgystomdi Adpoyit will bé sndepémiditha adtkNitecderttdiepl satlteas fshato
enbodi nents of, the pre i nvent.i.on can be used,.with existin
T5future oGRS MERFERIDSodaRt B E R iR ah b HEO DRy -
is a functi epadifiddvckiteih agegontatelliteaphed FRAleRf chahel indew, &g 140.
As shown, nobile device 140 includes an RF transcgi ver 220 ,a&? a.
satel | it r&EamRiercan e ussdrHiiRiclHr srsteamsdike Stlpmasy whish sapsmihsigapusing

transcei ver ﬁ%a%gjc? AR 0PIl O (HIRARD BN REAGRREL! (nARRatiEatolie

receive path, - ranscei ver 220 receives an incomng 20 RF signal
and del i ver @viitabledMbESssistent apd HeaseigHitgigaccpuse ivdmprgeceastsparfopmance

recovers inf I f I | kK , nd
processor 2400 EannahesliBTioaRorlGikn. RElaBAR00 & pPRRERS,

addi ti on t o cpetedmpiatedniget otmbedinsnty péthe pracessiengord eandicivsetswitlOnxisting and
transmt _pat.h, baseband processor .230 perf.ornms codi ng and nodul ati on
of dat a [PecdtVEJCEPY ?}F@Eees'g%%‘fﬂs pd O%{ﬁm{i‘é‘f’?vers t he outgoing RF

signal to 25RF transceiver 220. 100331 In various enbodi nents,
processor 24803bt digd ina figetenabhlorgdireiam frnepbadimeat ofapebicdevoe

by baseband L 6558612 Hvict PHEMIAURIRE AhisClins 00 al Pk @R er 260
identifier can be a country code transmtted by a cellular base
station, worbth afiwhichzayneoupidide peieiner | On BFwmnkccatd ks alsocodrlidtodat a

i ndicative @f tticul g rapnhi.c._ar.ea. En 250 stores .

| it or mat | on oPsPeERRenng “PREERM o T R TR S8 PP
satel i 2¢ s\RR @pml asl dubibérs &30 bakebindfpredessot 230. t Brgclpad tprazassar 230egenal

satel ite velel on FadiLianally. cTRTl. 3R0IRY, 3L QL8 SORR! SLndRRLE"
and decode the received signal in addition to performing other signal processing
functions. On the transmit path, baseband processor 230 performs coding and
modulation of data received from processor 240 and delivers the outgoing RF signal to

25  RF transceiver 220,

|0033] In varions embodiments, processor 240 obtains a location identifier from the
data recovered by bascband 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.

30 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



WO 2010/ 005778PCT/ 1152009/ 048273 10 vehicles at particular |ocations.
In sonme enbodi ments, menory 250 includes a non- volatile storage

el enment such as a flash nenory or battery-powered static random
access nenpoyoBRAh device. [0034] Figs. 3A-3B show exenpisasiyosata
structures 300 such as can be used to supply 5informati on about a
satellite in a regional satellite syste Each data structure may

i nclude an array of individual data el enments and nay be stored in
menory 250 fvekiclae @tessticmur eatoms s br sommhédhn@x!anphery UdtiaclsdasagonT es
300 may I ncl UE:I Ies trg eee eergant R fgtﬁtﬂaqxcrplenslat eor a e eraé ta{'cegli g{glal
satellite sy¢ RECOARTENES & AEaTEORE Pg‘fv%l? AR

di fferent dab(aesssmemoiyt(se.m@&(évgach of whi ch can be i ndexed accordi ng
to 10 one or nore location identifiers and which can be updated by

processor 24fg34f 0G35] 3%@%%&/%&%&1‘&% (ﬁl@psﬁ'ubﬂ?és ude SudXs 'BPA & Nsed to supply

information relating to satellite véhicles in a regional satellite
syst em ofganiipagptiep ab]@i!i atspiplli@oigie ragional sgfellifexpiemRNSS): dat gpElursyaNane

330, and SVA%%%Q %Q%Ugﬁgﬁga%épda?a %19%81% B{drﬁa% dﬁ?&lﬁ %&h& b_H Y

country cod I ment, country corr sponds to
a 15l i st of anwss byeprooassdr2g0 cBoiecsaﬂnMéQ)at:sstuth& Rﬂlﬂamaypncdndd dydet Beinents

| TU E. 212 Rec at.ion, 212 fro e ILnternation .

el ecomua oo e Sthtatorh Ay st Mhe Ut Eodimens memo 250
regi onal satsgrdsi seeersyisfranntaaRtraguldide) ¢ LNO®hicVoASHe ISR at&rding to
SV _Nanme 330 is the nane of a _particular satellite vehicle within the
RNSS i ndpcapéaowomﬂpwde QTW%WlF%CWqLHPQ?‘Fﬁi by Brocesseeds a

pseudo-random 20 nunber (PRN) c_ode corresponding to a PRN used by the
regi onal sat[@035] t apediiugtue iQﬂkmd@@&agemphwslnf@mhmela(mg)‘wtﬁteilBEO

i ndi cates Wh%ﬁx@%g it ahli%%oggl satelh‘te S Hjtcﬁrlggméegépl&%%}gitéodﬁ@w AF elﬁ“’“t e

geosynchronous geos Ionary
vehi cl es i n RIS TRABRAEA yﬂametmt)sandmp_pDéwO&emm:hc pangied 3&0cgiayal be
zero or onmtte

ﬁ her wi se, g)g pl er se h range 360, c % emfy
val ue for uStClpsBy pRgoe e grbogiEeRirngy cods L0 ghlzpsngnds © o
SV_Nane 1330 |gt oﬂditﬂallkefésﬁitfy%dbg”m@@)t@dh BYtheQ} b lilsa e @HLITILE. 21[20036] For

illustrative purposes, data structure 300Ais shown with exe 5%)

data el errenﬂgeqomm@éeﬁmm%ﬂ2@6@%&%@6@%@1@&@9160%@%%@&@1%n
(Australia) .3oblaRGBohd t(Wd%Q&lgeu1§L&fegi8ﬁd1%9t‘élhftékl§z§te&%%cﬂ¥ﬁ§m EGNOS,

correspondl ng to countr I's EGNOS regdi onal
satel lite sydBah Q538 %tbl BV eNymh B3} sshonoRckf aARTEMaSatelhid vBDICD Mmthe

i dentified %ﬁﬂégemgr%atgg B ﬂNS%l_Iﬁeg{/fﬁb SN gaﬁi %‘tcggﬁcrguch a(s)%atsclzu gsrarli om

France. The
20 number (PRN) code corresponding to a PRN used by the regional satellite vehicle to

code its transmissions. Orbital 350 indicates whether the satellite vehicle (SV_Name) is
in geosynchronous, geostationary, or other earth orbit. For satellite vehicles in
geostationary orbits, Doppler search range 360 may be zero or omitted. Otherwise,
Doppler search range 360 can specify a value for use in limiting a search for the carrier

25  signal of SV _Name 330 at the location indicated by country code 310.

[0036] For illustrative purposes, data structure 300A is shown with exemplary data
clements for country code 208 (France), 441 (Japan), and 505 (Australia). Francc is
within Europe and thus the RNSS_ID corresponding to country code 208 is EGNOS.
Within the EGNOS regional satellite system, satellite vehicles AOR-E, ARTEMIS, and
30 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



pseudo-random nunber codes of the EGNCS satellite vehicles are 120,
124, and 126 respectively. As indicated, these satellite vehicles
mai ntai n geostationary orbits W) 20101005778PCT/ US2009/ 048273 11

( GECSTAT) wodoetenszes t hei r Doppl er shifts are typically pearus:eomidzrs
For exanple, the Doppler shift associated with WAAS satellite
vehicles in the United States may be onlihe order of about 40 m's
(that is, a frequency shift corresponding to a relative velocity of
t he satel | i {6EOSTATYAmiagncé thomDoppler ok are typadallplenytsmdl. Fbsdxamipleutie

Loostart oondiplEE i ar SRR R AR v i FE BNt diof

structures 3 ord@ofabaut &mﬁﬂe(tzmt ex; b SrequERaB shiR doiv@boiRbnOh aldelpVevelocity
shift and/ or ppl @r seardz for. eac regl og_g) satellite
vehicl e at 5 el OpRIdeyay éﬁni‘ reopissabREt B S by BFEREissed,

Japan issw teﬂibﬂdxhﬂﬁtscapl@@hﬁ%eﬁﬂ?@a@é otbé%ﬁ‘(hmﬁyhge ﬁ@&%rjggaﬁﬂlo%segmnal

regional satellite systens. country code 441 includes
i nf or mat i on satblbita vobiptas| [ @@er@hwlr@@tsa Aath eiryetyresd Wriady siere earg prgcise

systens. Th %g,g

avai |l abi | i t;?/][1 %@sa&%ﬁ%ﬂﬁo %ﬁ%‘%ﬁj p‘i)‘?@?g&r sy(g’tsegrﬁrl?l%‘%wnal
exenpl ary daatallieadmhmtﬂatah@ngaogﬂpmaﬂc&smmat data transmtted by QZSl
is coded with pseudo-random nunber code 183, that QZS1 is in

geosynchr onqees7( GAISYNGuser Bbdussed SRPsh i Rathird the cARRIYE Afea SEBHE Thd ABAS
for locations wthin Japan is around 225 nis. 00381 Lastly, an

exenpl arly dané QEPeFemend srtcllis snsters-cHas. soptry sederdda inciydes formatipyed
for conpari sggy sﬁénﬂt&%&@éﬁﬁbmﬁ%gwaysa@&ﬁ@ spded. Sn?e'eiemwam gﬁél ent

QZSS coverage area and be able to receive satellite si‘gn rom
QZS1 using ﬁ@relan@lméln@tgmhnam@bﬂl@dmf@at@@@c vihoke QR i the ALSOrsaster, The

wi der range ég%néiﬁrg/qﬂ% eﬁérﬁe?uh nﬁg r{alflc%g:s b Qaﬁa tad {EeddDgZQZQ ﬂ&s co&i%f witt?

| ocate the exe
t hat sat el | ipsaud@fShdom sunget ean:te| 18B)J tya@;esu 1alf1{ geoﬁmchmuﬁﬁ(@mm&t,

and that,_an appropriate val ue of th er. search range j.s around
550 m's for ﬂflﬁﬁtﬁtﬁl@mmﬁﬁ%ﬁr a3uF Ty Catfo ES SRR 5P PURE2S OV rat 8
structure 300B such as can be used to store informati on about the

avai | abi | i t JORI ilastht ian gxeamplyrg grigstamegifos coynity coéhd Q| (Agistraba) i induded
3 "y ,
structure 3GQR, gﬁf %ib% Backd) ¢ %d@?&oggﬂo J@@@Q‘Qz@@’%@éﬁ%‘%&

may suppl ement o ace ata structure 3 ata elemen
i ncludes a 'Bndm_azfonebls&@refcm@t shtaihtmswalis\ﬁendﬂzsl n@mgwpdmrﬂnd@n number

geogr aphi c regi aon. For each t| onal satellit ste
(s Dy ssodh P SilerRE Tt acndiior his g B erS s o Bt Effso
l( SI/ ent lbf :ZQd as Ngﬂléﬁb()l lotasd t}ie QZSG yiaald Thés, \éh&xi@niplak}\;/ddtmdement indicates that
isibility o prgvided. Sinc i me zones
represent | 5?\@6‘%@%5!3 P?Ffiné‘%@’ fﬁgﬂ?]ﬂ% QESPYIREY Gode 50; and a that B appml’“ate

value of the Doppler scarch range is around +550 m/s for that location.

[0039] Fig. 3B shows an alterative data structure 300B such as can be used fo store
information about the availability and identity of regional satellite vehicles. Data

25 structure 300B can be stored in memory 250 and, in some embodiments, may
supplement or replace data structure 300A. Each data element includes a Time Zone
380 ficld indicative of a corresponding geographic region. For cach time zone, a
regional satellite system (RNSS_ID), satellite vehicle (SV_Name), and pseudo-random
number are identified as previously discussed. A visibility index (Visibility Ndx 390)

30  is also provided. Since world time zones represent longitudinal slices of the Earth,

satellite visibility may vary within a particular time zone.



satellite visibility may vary within a particular tinme zone. WO
2010/ 005778PCT/ US2009/ 048273 12 [0040] To illustrate this point, an
exenpl ary data elenent for tine zone UTC+01 i s shown. UTC+01 i ncl udes
bot h It al ywendiodasmi7hi a. Wil e EGNCS satellites are vi simdmreus0mams273
Europe (and parts of North Africa), theﬁ/ may not be visible el sewhere
on the African continent. Thus, Visibili#y Ndx 390 provides an
indication of the likelihood 5 that a particular regional satellite
is visible fIBMBI okseiliperate thistplaing Baepanplﬁwma@relwmmf@dm@ zople g CH01 is

Visibility 9 n I

posi tioni ngwgé‘fvg rrrgmgisgi[% uﬁ? ?D g@ﬁ Jﬁg Irbgfcg:)a 01?1% éa?eq}tltﬁsearﬁ*&#béi
time zone. Tien Einspbd{dnd tpyrts mﬂémthmmcbpttﬂgmymbnbajvmqudwhg@tm the
popul ati on, ea, and ot terig.r vant, to .t he avai I

Pober age w thietehRete iy VidHES L Sae SORHPogsth i Enugs i teliidad
separ at elsy, thit aWattlculRerdpRaeIatcnRE istyikable BahAosdoHEWHRRS paRRMNar 38R0 Bofay
be conbined in a single data structure and that enbodi nents of the

present i nveMIt-ofisihBy_Nex 398 dndieaérstsi 6Grfalikedhpad oftrpqeiting pasitigning data from
| ocati on- Sp%&ieﬁff&Ab’Rf PLIBELRAs ARBM S @@C@Gﬁhmé b |Thte%1s?c}f§tg€ﬁg%_ x 0 be

exanpl e, exenplary data structures may include miltiple s keys
based upon cistenningd eodeding fornepulanes, arpetand okhca dikeds wlevanido Hiclewailability

15i denti fi er cfé rg(e%m h%'{ gﬁlgﬁ%eﬁ?n;ongl scussion, only a portion of

each data stru sone enbodi nents, data structures

300 stor but each RNSS s m and tellites |
connect i Dn W EHTeaiudR Sl auary, el B Gt o dpasiuenss Aba,
i denti fi ers.30bR042]beR8E®Inel NDa ﬁg%ib Qath Qtritdtke akd thRf @ﬁ&ﬁ%ﬁént%ﬁh@g@&n& he
| ocation identifier to access a 20data structure (e.g., 300A, 300B)

in menory 250venfien may ingludeeddifipnré date Hatctaaswih lasaaan-spegi efprmation
satellite Sy%&% 1bl§a1 {e?éééﬁl AkEms PEQSKSAE, &30 %PHJAQ&&&&{S Alj%aﬁﬁ'e

about its SVs 03| I on Igca tron proc@ssor
i nformation qutiplcewdr k®4®a&§dmpm countie cqm@ebnh@-zomwd@fmoriurddmss,caodiéke (or

ot her satell.ite denti Lers arch val yes. f.or each .
egi onal v HSUHSE At K GRS AraRe e R oY B ol G 9% B8 et ¢ or
25coded sat ejebictee $ngmadémbdarmmsm sﬂm@uremooedtaelﬁalummh Abat B&dhi on
about the Rl\ﬁﬁssalmd its SVs tﬁ be shown on%@.b gﬁl ay screen of nobile
devi ce 140. SpsfeatRddissa %ﬁ?gonnﬁ?f&é‘e Bk ¥pveRidelsvamhp
correspondi Ngcatignhadifeateen i dentifier superinposed wth the

rel ative position of geostationary SVs and/or a representation of the

ground trac lﬁl]ﬁ)zIZ] 9%9&&98& 5&?19{6%@5? processar 240 uscs the location identifier to access a
20 data structure (e.g., 3004, 300B) in memory 250. If it is determined that one or more

regional satellite systems 1s available, processor 240 provides information about its SVs
to position location processor 270. Among other information, processor 240 can
provide pseudo-random number codes (or other satellite identifiers) and Doppler search
values for each regional SV to position location processor 270 to aid in a search for
25  coded satellite signals. Processor 240 may also cause information about the RNSS and

its SVs to be shown on a display screen of mobile device 140. In various 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,

30 [0043] Insome 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



30[0043] In sone enbodi nents, processor 240 is configured to update
data structures 300 in response to changes in the regional satellite
systens. For exanple, as regional satellite vehicles are added or
renoved frwonaiopastrs cul ar RNSS, processor 240 can add pPdD/US2009/048273
2010/ 005778PCT/ US2009/ 048273 13 or renpve data el enents correspondi ng
to these regional Svs. Also, if the cové”rage area of a regional
satellite system changes or if a new regional satellite system
becones avaiok adrhayeidataglepzntsicoutsondiog &t these regimmd:&&’soﬁlswi@ﬂwanvupghat e
data el enents vglthe nogﬁéag“sttru clures 33081 aCCé)rIQIel yatgg tes éo dat a
structures 300 SCARSERIEIS &Y YIS CEaIerY O gt ¥ ESh IR aES &d " Pagigmes
al | owi ng rmtawm&bd:ena@ert&é@r foOativa] jrbedssorQd0 eantpdaefdataidnmans witlio 44t
Position | ocation ocessor ﬁgpqcﬂontr | s the op%‘oau n of sat ﬁl lite

recei ver 266U EIRPREELE HIPES 1R THsh st im0l se By mees Refgdically or

Posi t i onsl 0Gatah QELnEddes 8BS Ilo% it KR! deORe DAG RITRAIBIHM MG @ﬁmﬁﬂmnc odes
and Doppl er search values from processor 240 and searches for

cor respondi el 93l ol REEHHEH.A 93 6LALE LESRINED ORI aMP 260

10enbodi nent's osition 1 on processor FOSS-corre
satellite smgchd&:tsrnm&shh@pmtgmaif ng:dariedaneadléllooé’ahtwn losating. Iirdsresdaml?'(bf a

particul ar SV..Because the P S C ond to regl onal

i chser ve TEdriY g BUURABIAECT GO SHHE AHEDBRURABIIF? PYHETI RaFRHe
signal s is iangk@ashesfoaasreapbidis: ggmumcelM at bglirvedciler 3eRIaRbmg f or
regi onal, SVs which do not provide positiogning data for jts, present

| ocation® 15MPodiglenisnPosHipN{PGHON BssEPich U ICEsEerBriatpy s signaly with a

m ni m zes the .k ANA&RH 1@9@%&@%@@&\1 N b%e%aﬁéé RPN Pder
to locate the desired satellite signal using the Doppler search data.

For exanpl e compsrhnddpSegiana ISVistidach ssossithd enegrapbigtioerop theouekedrlit3d may
need to sear hifts
of up to 500 RPE s § RRUGRA AT bRt dpL! PRI bR SRR ST e
to corr el at ecgitvenl B¥s edhwhdiosat plovide @ofOsiigmnddta foir ith piesdre tavalidny

generated versions of the PRN code at different code offsets and with

di fferent Dqpedsgr 1shiidition pbiiesn BPAIMAIPAELeSsBL2 TERMGEMRES 1O $igh bEDBRNGL er
shifts (a two-di nensional search). A maxinmumin the correlation

resul t corr éegsgHegeedtodesearehed ardeiodecagsihe desyrd sael lileaemmnlusing the
satellite si er soMRIRGAtL Fdr b &ﬁ)lp%]m L6l ?6&115&? Eg’tﬁ)nqﬁ’&egso?@?@f

t he receiver elintial searc ( acqul si t1on' can e CIUI
ti me-cons umm@f, need to search carrier frequencies that correspond to Doppler shifts of up to 900

m/s. That is, position location processor 270 may need to correlate the received satellite
20 signal with internally generated versions of the PRN code at different code offsets and
with different Doppler shift values spanning the range of possible Doppler shifts (a two-
dimensional search). A maximum in the correlation result corresponds to a particular
code phase of the received satellite signal, which can then be used to determine the
position of the receiver. The initial search (“acquisition”) can be quite time-consuming,
25  depending on the amount of information available to the position location processor
270. However, if it is known that a particular SV is in geostationary orbit, this
additional frequency search can be reduced or eliminated (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
30  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.



25dependi ng on the amount of information available to the position

| ocation processor 270. However, if it is known that a particular SV
is in geostationary orbit, this additional frequency search can be
reduced orweldoni/eat7ed (since the relative velocity of tiEsa@lhsve
toward or away fromthe receiver is small). Simlarly, with
geosynchronous SVs, position |ocation pitcessor 270 can linit its
search to a location-specific Doppler 30 range determ ned based on
Doppl er searl@#dal argeilBBoundpisioon thaaymbedimetis paie prestny irswatidnean phdernt he
search rang r I l.Lt&: o 1 hi . sition.

| ocation pr ggéeag}g%'r%‘%g% ¢ ar%ﬁ gdéastéttgﬁlt %G%Ec?%gjfsoer?é]lp E’%ﬁ}i a%@(?ﬁﬁrélgt% geograprfnc

| ocat i on- appgoapion adch aPRNy bo dbinad door a etrberialsaired. | o eddident infaraagoraind

opti mal Doppl er. arch aneters. WD 2010/ 005778PCT/ US2009/ 048273
T [ 0046] | CeToR e AT SRS THA SOl BR BSOSt AL i St red
i nvention caph@féisQiifatad, BEALIIRB tisReEfofrh&iohe fidlerdcPhis ipk&lel bl 8carchin
vehi cl es based .upon_an approxi mat e geographi ¢ | ocation such as may be

obt ai ned fr dRY #eitabriren reeicapl sinklite achinles foaarhichabear isiarviel prabatdlify iof
required to ReLho ﬁdtﬁeidgggaf ehch g} rBAbtd CHbIBes khtfvi/r} tt% g&@%@%&ﬁ&s%\é, to

have first acquired 5ephereris, al mahac, or sate

i nf or mat i on.thefime ¢ eaquiye the sitpiitcnimdlsopn be radotrdry Use of slogatmingdeperpiont
regi onal sat [ .cle . which there i high probability of
detection an@gg\i/e%?%ﬁ{%? agéeszraikg%w%gr’ 815 %egtltﬂgﬁgsflogeél? eéclhfll & edf%%g ' to be
unavai | aldl e.clidlisapes) thieddpb e shify seacjuspaee ¥ higous dicalktd foe car@nahansan be

reduced by use of.a Location:dependent .Doppl er .search, range |n

barti cul at , BREOE HeblE SEIRDLeT IR 8 PO BTN At es)
the Doppl er sgbititiabGRERTIn SRRE Of WqulRaish thieinReeR &1 conliibRNFordxBRPRCin
epheneris, or other tinme-dependent satellite orbital infoiillation,

it can providdarticulysabedinrat 2 pEelErEcqer ey pEe HmEetBeRrileriseach fanac i n
a cold start Lt ! s . i j i . a
(PRt 1R thgﬁﬁmﬁ‘{ﬁ?{r?%@éer B%%QT ,gggés et ;H}‘g%‘*s s%{éﬁf?&? P deain

satellite recelver may use a _ ) range I's,
| ess thad t hwesitioninfenmaboppisetiatsdantbla regongé sftgliteASElegaibetd dct@asihgt o

obtain 15 RQs! ﬁt'sgtréllftenérﬂ{ta 14,00, 8850¢i at ed.w i ona Ilite

. . rmaftion (g.g,. Cuiye ek}eh 1‘3{ rafrga a! /satﬁ%
vehi cl e prior {0 accessing carrent s'%‘t‘elluflnfeporrnﬁl 4 |nﬁf’olnflﬁ’éf’ &n
(e.qg., curr enbitspifemetivs suchlagbonges teamo/bithl info@stioan.bi t al i nformati on
such as longer termorbital information). [0047] Fig. 4 is a

fllowchart shopi?g @mp X 8Meleht HRidd @mxhﬁg@gi RRitIR 1R mb @ B0 or a
wirel ess device. Position |ocation nmethod 400 can be perforned by a
processor suekeless dooer dekion locaiaon mptkipd f0Gensi beiperonmsd & iadmoqsrsoe s s
270. At Jplo J 41 L; |k | a " i ce.
In some jgnb?é?%e}%{ %20 %%%&%Prﬁg?rpg)ic%t;% Jr?%‘?gg}l? 20r' r%ts]%htr’]c?(a S?éﬁgﬁg %Sl ng
an identifi eeceivediattht iwieless devigge dgrsamphiembbdioghisghe fifhagnad énd tefresrialcan

e SBIPh e Pl G TR S b e
obt ai ned fr gbt édampld, 554 rosplgmaicatof BEhe afch @l whizh the wireless device is located.
[0048] At block 420, the identifier is obtained from the first signal. Thereafter, at
25  block 430, the identifier is used to determine the availability of a regional satellite
system at the first location. This may involve, for example, determining whether the
first location is within the coverage area of one or more regional satellite systems such
as WAAS, EGNOS, MSAS, and QZSS. If the first location is within the coverage area
of one or more regional satellite systems, information about the specific satellite
30  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



25bl ock 430, the identifier is used to determ ne the availability of
a regional satellite systemat the first Location. This may involve,
for exanple, determning whether the first location is wthin the
coverage aweaowfiorme or nore regional satellite systenmPCIUISAOSISAEAS
EGNOCS, MBAS, and QZSS. If the first location is within the coverage
area of one or nore regional satellite %@stens, i nformati on about the
specific satellite 30 vehicles is retrieved. At block 440, a _
satel | ite i gevhpdimeats. Aframpdppibert e meemal wivldes is maindgneshiala noatvelatiie e

vehi cl es deHﬁ%ﬂL&SPm&Qdﬁﬁmﬁ&%ﬁk?ble at the first location are

retrieved froma nmenory or other storage accessible to the wireless
device. In 010/.005778PCT/ US2009/ 048273 .15 enbodi nen

"ot or mat | on 1008k AWK A3 craroS A aF iiE BUDE SRS APBRBAT AT palenit
non-vol ati | echERPiste@ivedea WtdBle@e@ivdEMhE € scaréH0id Bbrfdnel FerGKpidh satdllite
second signal including.,signals fromaone or nore satellite vehjcles

i s recei ved vakiclss usngpihpiinfaripation repgved vom the seomosh The ssaieh 6higalufer

regional sateldihdif refelbd GLeds HIMWirdIBE deEOLIRS PRA b&lsthiauefardit Qe

the menory. “The search can’include generating reference signals at
the wirel esgegleovi sdelliivebicRRrnCadsscofolating tepefercheadignalsrvedi Bavls
satellite V%Bla%{c?ﬁ %o%{‘éjsa‘%élf%@?ﬁ%ﬂfef & o%h{iﬁ‘gosfi&% iﬁﬁgrﬁét?o'ﬁ? T3 b%p@'eése‘é%chh
signal s obtained froma Satelllte receiVer to obtalin positron

i nf or mat i on.ranfeeadippitier frapandds thangescemhed with thetréfercheedgraixc ile shid Wag,

are searched with the reference sSi ls. In,this. , .10a tarqgeted
Searoh D Griberr ST POSERoTy SHClR whElSs S e Brclon Pefs

| ocation is ppabinfdnRd taNdalchepase aldeterag ecdosdifieloahdfiRedcakaoisi ng to
the first location. In addition, the | ocation-based search for

regi onal satedflitipp.dhc legstiondbaprsyseeehirt regionshpaillitep can Ropeforped i parede!

gl obal posi tj:an i 0 I e.

10050] At~ bl R R e B O A e P e e o
usi ng infor Waly bt ai.ped from t.he satel Lit.e si,gnal.s.. For .example,
the post t | ooty 8 ek 2 Ehea R LE PG R ehhfk TueT et §RE G
whi ch cdasr eloataind fictn the 8atelli: w@iaBl Monexatpiie tiRhsieisn afay bhdeteegiaty ed

signals for a plurality of satellite vehicles,.and the code. phases
are used to aﬂ%—‘ﬁ%‘i‘%i%‘é‘*%i‘%‘t%@@?‘%? ewhich ﬁ(greiaatoem pedéo i%aﬁ% oae

receiver, Wphedsbhitht ¥Rive@Bighas 5 8 PilrRitd6f QiR QchOR}, kh®he chic SR

i nstances, such as with the QZSS system 20regional satellite.

vehi cl es al gieussaie dnteviinpadiguices betepen the sqtelligh prrhthe scaivers whesh igturn can
position fix fot 2, WMLT € 1GE o ; her Ik :

Carel i re var b RiehhiE pERRE 3K 6 e e S SR e P B,
suppl enm2it pogonal eatelfity vichicts alane ony pltvadersefficiant posgtiomirey dagab ekt 4 position
vehi cl es. Iqi%p nor e

used i n con Tt s e daid: o1 SIRG: e Beiva] B EuTer R figPBort?
posi tion of dohectisinrdataesish elkivh eesupplement positioning information obtained from global
satellite vehicles. In some embodiments, one or more satellite signals may be used in
conjunction with additional information to obtain the position of the wireless device; for
25  example, time of flight or round trip delay information for terrestrial sources may be

used with satellite signals for position determination.

[0051] The various illustrative logical blocks, modules, 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

30  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



25exampl e, time of flight or round trip delay information for
terrestrial sources may be used with satellite signals for position
determ nation. [0051] The various illustrative |ogical bl ocks,

nodul es, amd 2¢i0/063178 s descri bed in connection w th the rETHisdé00FR2E3
di scl osed herein may be inplenmented or gérfor med with a general

pur pose processor, a digital signal procéssor (DSP), a Reduced

30l nstruction Set Conmputer (Rl SC) processor, an application specific
i ntegrated dhareadidesignadiiesyriorm the Binetiqns ggicaheslsireing At gsneipl BYPEEPGA) or
ot her progr i i i . Qr j i..C,
di screte ha mgéﬁﬁgﬁg%%gﬁﬁgéﬁﬁssg’ngﬁ%@?T‘Eianab?tg%’ th%ﬁ;’%&s&trﬁéy ]Leoz%ly
2010/ 00577 8 PEFELLIBE 060G 1048 278 ot@tioHer; enftatd ewclyne dA poocpssof wryrmlsihbe
functions delsclri bgddgeé el Nsi @ eﬁernelllutﬁ)}ur 9se Rlacessor rran%)tag a ¢

mi cr opr oces<SOP CUHREC PHE FHE BT E PhEUTRIEPECRE B 6 SSEH ey HEERY O 2
processop, Ut dndlaliBicroprocedsos amturdity of micddprodeaios, FREH Mere nficPPREESSIOr
may al so be.inpl.enented a conbi nati on of conputing devices, for
exanpl e, a é‘bﬁ‘i‘fﬂ‘ff%&f‘?’bﬁ“gfim5cofﬁpr ANPHET S SPHeEaieLr , a plurality
of m croprocessors, one Oor nbre m Croprocessors in conjunction with a

DSP core, od0¥Ry ot sdiwasuimhddentry gsidgtin BAM peosp flasisotmory eonvpadeile

movory. | EPROTRE G ey ARy, BAOU I ThbiCrolRR Kot dies ) o

di sk, a CD Rohpvable diskya OThROM,@r anyodthstfomagestoregh medikindumown m thhertass .

An 10 exenpl ary storage nmediumis c ed to the processor such that
The pr odBe b srertalRs S iR BNER FEME Pisthsi ek Har 5 PrRseROr P Ooud
t he storage imighdtioh flo, bh@waitd igfodbtiono, thé Stofiye hi2@RniTBdihg AtdraMtiRethe
integral to the processor. [0053] The steps of a nethod, process, or
al gori t hm dé&esgerediym may b dteargrio HictHeeh¥embodi nent s di scl osed
herein may be enbodied directly in hardware, in a software 15 nodul e
execut ed by [80531 oclds stops olr methody peasatsi eratl gayihofdeschided incconisgow with thes
steps or acts.in et hod or praoce . erf orqr in the prder
shown, Cor - sy bd Rl R R B RETRE MBS REHRE FBiut? bUGaBNS

nor e prdéessnaliambhind St epscaBy, ddn arbibratioarofaletwar T veri@isGeps6r Or

net hod steps may be added to t he net hods ,an rocesses. An additi onal
T ep ol ek e BRIEA O Bipoms TR dEger s AT e g oR e op Ay B pertoriios
i nterveni ng i @theokded SHETBIAIS, &fe dr RRrOFLBAE 8 ABGo P EEFARHES: orhiB0S 41

The above description of the disclosed enbodinents is provided to
enabl e any P&f 8bMOBfPrefes rarsthadatens may berpdded te thegnprheds ad pipsessemAn

di scl osure. Mafibhi§efRdbdid 624ckiBR fhal Bc hRHS, BIIRRGhARALSd Ve ihteREni
readily appgr er_llt 6 those’ of ordi ﬁ%r? é}ﬁci ;%11 in ghe g’rt , %arr%cfct he
generi c 2fr i meisphedeniefts oEtic hethodnamdgyodseseappl i ed to ot her enbodi nents
wi t hout

(0054} The above description of the disclosed embodiments is provided to enable any

person of ordinary skill in the art to make or use the disclosure. Various modifications
to these embodiments will be readily apparent to those of ordinary skill in the art, and
the generic principles defined herein may be applied to other embodiments without

25  departing from the spirit or scope of the disclosure. 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.



25departing fromthe spirit or scope of the disclosure. Thus, the

di sclosure is not intended to be limted to the enbodi nrents shown
herein but is to be accorded the w dest scope consistent with the
princi pl es and novel features disclosetiherein. 17 Cainms 1. A
position |location nethod for a wireless device (140) conprising:
receiving (410) a first signal by the wreless device; 5obtaining
(420) an identifier indicative of a €138S|ocation fromthe first
signal, wherein the identifier conprises a country code correspondi ng
to the first |ocation; retrieving (440) information associ ated

with at Neast Aomesifian dbdation mehhod onsiwigelebe deolvat (0§ @denpridiegat

| east one satellite vehicle.bel ongin bo a 10 regional satellite
system (120) 5‘?‘@'%‘&\%@305@ fiehatan [(bgpt eg¥irgless %nous, wherein
the imformati ri : > J
at 1 a5t one Sovafiel LeED, A MBRlREr SRALAILS B AL RARBACER, b S
si gnal i AgNadi wheseigntlesidendifiet monaprisesaat caurers abdkl cdreestedtidihg tbythe
the wi retg S devi ce; 15processing the second signal to obtain first
satel lité Szti Bﬁ%ﬁ'm?’nf ormation for the at | east one satellite vehicle,

wher ei n proc es@&i@gir@@cﬂﬁqaﬂﬁnﬁtmaésé‘&{m%w&h !étpééét%@séﬁgtﬁgém&e

the signals fromthe at I'east one satellite vehicle based on
Doppl er §&igchhe sp@uentnampde, the at leagbtararisatelljte 460)icla pekinging tof a

t he wire | ce.at t t 20 based..on the first

sat emji t t@@?a%ﬁ%éfeﬁpgrs&&?%n@%é _ar%ngwtgh%ra Oég'tﬂll ¥PR T{ 9%&%"’60”0‘13’
processi nherdin thec difdrrabtionl cdnopdifianDbppIdr ssdrchatigel 6rrésSding to
i nformation conprises processing the second signal using a limted
Doppl er Saptleashege satelite vehigdeessi ng current satellite orbital 25

L on, ke (08B bl ) RS g, e

st at i on; satellitewsdrielerbyt thee witetddsf devicepnpri ses a world tine zone of

he first location or at 30 | east, a portion of a network address of
the \R/:5rZI ess Bgﬂe(’sg?ng e ‘second sngnaPto obtain first satellite signal information

for the at least one satellite vehicle, wherein processing the second signal
comprises limiting a search for the signals from the at least one satellite
vehicle based on the Doppler search range; and
determining (460) a position of the wireless device at least partially
20 based on the first satellite signal information.

2. The method of claim 1, wherein processing the second signal to obtain
the first satellite signal information comprises processing the second signal

using a limited Doppler search range prior to accessing current satellite orbital
25 information.

3. The method of claim 1, wherein receiving the first signal further
comprises receiving a signal from a cellular base station;
wherein the identifier comprises a world time zone of the first location or at

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

4, The method of claim 1, further comprising updating the information

associated with the at least one satellite vehicle.



18 5. The nethod of claim1l1l, wherein retrieving the information
associated wth the at | east one satellite vehicle further conprises
accessing data in a non-volatile storage of the wreless device. 5

6. The nmethod of claim11, wherein the 1&formati on associated with the
at | east one satellite vehicle conprises a pseudo-random nunber code
(PRN) used for coding the first satellite signal; and wherein
processi ng the second signal conprises: 1l0generating a reference

signal using trhg RRENAP-draidem ﬂUWP.%??sﬁOHgﬁegjﬂg fHeP Fi9rc ﬁﬂ%fiﬁlnaéés{b%iéﬂéﬁ
second signal and the reference 'signal. . Theé net hog of clarmT,
wher ei n Wil theyiabiessisanel $atelite wethictei fsirtber exomeplridss facoessing gataunm a

consi sting of the Wde Ar Au ntati an System (WAAS), European
Geost at i 8%5??'&'&?@?%?6&&‘”%@ EVIRRSAT Satel lite-based
Augnemt ati on System (MSAS) , Quasi-Zenith Satellite System (QZSS),

GPS Ai ded Geo_Augnent ed Navi gation (GAGAN), and | ndian Regional
Navi gati 6n SailBEl methay of ehaim RNsg)ereirs thaninfoppation agseciatetoditbfthe at

laim1 h 1.Si.1Ng; i t ai_ni he first | 1it
i onal 1 1585t e SARReS VBBl P R s kS e h o pRRIERr s 4P RN
sat el | i t ased Joatodinganedirspafcdiitesigesionddsatel lite vehicle, wherein

the second satellite vehicle is part of a global navigation 25
satel | ite sysWogreioNaressiog theesapondorional eomprises:

10 generating a reference signal using the pseudo-random number code;

and

cross-correlating the second signal and the reference signal.

7. The method of claim 1, wherein the regional satellite system is selected
15 from the group consisting of the Wide Area Augmentation System (WAAS),
European Geostationary Overlay Service (EGNOS), MTSAT Satellite-based
Augmentation System (MSAS) , Quasi-Zenith Satellite System (QZSS), GPS
Aided Geo Augmented Navigation (GAGAN), and Indian Regional Navigation
Satellite System (IRNSS) systems.
20
8. The method of claim 1 further comprising:
while obtaining the first satellite signal information, processing the second
signhal to obtain second satellite signal information for a second satellite
vehicle, wherein the second satellite vehicle is part of a global navigation
25 satellite system (GNSS).

9. The method of claim 1,
wherein the first location is a country within a coverage area of the Quasi-
Zenith Satellite System (QZSS), the method further comprising:

30 retrieving a Doppler search range corresponding to the at least one
satellite vehicle for the country indicated by the identifier; and
limiting a search for the first satellite signal based on the Doppler search

range.



wherein the first location is a country within a coverage area of the
Quasi-Zenith Satellite System (QZSS), the nethod further conpri sing:
30retrieving a Doppler search range corresponding to the at | east one
satellite vehicle for the country inditited by the identifier; and
limting a search for the first satellite si gnal based on the Doppler
search r f claiml, further conprising:

0., The
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regi onal SateHélﬁ%lﬁMQtﬁ‘ﬁ’Ermﬁtlé‘n n?é@b’c\!at%ﬁ Wi ‘é’bfé':filt%s%eﬂf%‘fé§eof regional

wherein receiving the first signal further conprises recel Vi
terrestr Batelbtegamtefrra)m ai owrhotyaof bhe evibelesat davice; wheremob&cmmnggthe
saldldetlfler e of said.first |oca

Correstr Nt YALIHHER Coffofis Fittiving™s feastlal aigtalyoBre seliviasbase

regi omal sedfpl;l ite systemat the first location using the identifier;
10 wherein retrievi ng information further conprises retrieving from
the nenory a Qébﬂjﬂkﬁlgraﬁﬁd@mdﬂmﬁw butieatds rekpaaidi figstt doeation strom  the
satel li t?erYt%ﬂr;%ﬁg the first regional satellite systemif the first
regi onal sy'st emis available at the first |ocation; and

wher ei n procegetartining Secovdllsigyadf £ Grg A REEIHE @steh‘?aWﬁ@"ﬂi‘ﬁst
signal 15 usjng the gseudo random nunber co to obtain said first

satel | t@%“@rﬁ‘a‘#smﬁf’f ?r#ﬁ‘t’”tdﬂﬁr 11. The positi on I ocatl on met hod of
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first | opatudo; raaddannerr&JeT wdmeemelsgohbmg,sac@nﬂrﬁlmalllteimldléaﬁ the
sear chi ng for "}?ﬂr“ e of the fléE?St satellite vehicle based on the
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first regt@ﬂpg“é@éﬁtrtlére%systemlf the 25 first regional satellite
systemis avallable at the first |ocation.

wherein processing the second signal comprises processing the second signal
15 using the pseudo-random number code to obtain said first satellite signal

information.

11.  The position location method of claim 10,
further comprising:

20 retrieving from the memory a Doppler search range corresponding to the first
satellite vehicle at the first location, and
wherein processing the second signal comprises searching for a carrier of the
first satellite vehicle based on the Doppler search range;
displaying information associated with the first regional satellite system if the

25 first regional satellite system is available at the first location.

12. 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,

30 cause the one or more processors to perform steps of any of claims 1 to 11.

13. A wireless device (140) comprising:



12. A computer-readabl e medi um encoded with one or nore instructions
for locating the position of a wireless device, the one or nore
instructions including instructions which, when executed by one or
nmore processors, 30 cause the one or mfte processors to perform steps
of any of claims 1 to 11. 13. A wireless device (140) conprising:

20 means for (seceiving an infornati on bearing.si | having.,a
first ident:BaMendPEatqarge” 2 TnGrmaioRt iarng siondlidhaydng o first
recei vi niigntivledtindichivebf safiret Idd=@iomt gnal s and determ ning a position
of the wireless device using information fromthe satellite signals,

5 wherein at Mmeans ffereseiving pl pluaglityyobsatellitel pignalsiapdadstérsining a

recei ved S i i t hat..a . of regi onal,,. .
atel 1t 8OSPEERY s WRelkRs) fibFEel Uihal LoRRalef ol Sa Vi eiaps
geosyischinbreosih, atnidéasheomeasistHerpluesiey vofegatdintet isifhaas Siearsdeifed fom
carrier of the at |east one of the plurality of satellite signals
based onSataiisprehictes Abat ﬁaﬁg@ﬂaqualtﬁ@ami gatellist svsteny sald spigllite
identifi L ntor &.0n rd ' reLnqt fi

| dent 1 1 GeMieiAT hainb TR B 52 o s REhrorbiE, “a R Hife dpbdhs for
| ocat i onrecelvingi hmitirte aceesrchyfoc adeatrier of thewt Isestoode igfethiei piueslsty of

froma sto e means ,of the w rel ess device, wherein the second
i dentifi é?ﬁeq%&ﬁjgﬂéé QWCPBB@ @Ppg%érstﬂ?r?%ﬁ@%ge{l@QA The wirel ess
devi q¢ of clapazhd fdNRhiRIng hﬁe”ﬁ%?sidfe‘hrtiﬁéf%?ﬁ' Qget ARtdrf ot beRPing

bearing signal conprise a first receiver configure 0 recelve an
i nf or mat sgnabewherginsthgnfist hdentifieracdmpases denvufirgrcodedcomespendihgato

first |ogati.on; 20.the ans_for receivin lurality of .satellit
signal s BURHFdCaULABAEITRE G SPbNiXeeaHm s FatHe Ve el R SRy feam
a procesgoktgrage! AP IFIEheBRNEIERMAVRR, AWIRIBIhY the Ssd®ntdentifiers
wirel ess device of claim 14, wherein the second identifiers are

associ at 68MArise thatleppples seereitranga.hat are part of at |east one
regi q%al satellite systemhaving the first location within its
coverage area; and wherein the first receiver receives the

i nformat lan bFaeiwigelssgridvidd oficiairgel 3, uvgerdagse stati on.

the means for receiving an information bearing signal comprise a first receiver
configured to receive an information bearing signal having a first identifier
indicative of a first location;

20 the means for receiving a plurality of satellite signals comprise a second
receiver;
the means for obtaining comprise a processor and the storage means

comprise a memory.

25 15. The wireless device of claim 14, 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; and
wherein the first receiver receives the information bearing signal from a
cellular base station.

30



