WO 2006/ 102508 PCT/LTS2006/ 010588 | METHODS AND SYSTEMS FOR DERI VI NG SEED
PCSI TION OF A SUBSCRI BER STATI ON | N SUPPORT OF UNASSI STED GPS- TYPE

PCOSI TI ON DETERM NATI ON I N A W RELESS COVMUNI CATI ON  SYSTEM RELATED

APPLI CATI G®2¢000@8)s Thi s application clains priority taecuS200P0mssssi onal
Application No. 60,664,444, filed on Mar ch 22, 2005. FIELD [0001] This
invention relates to unassisted GPS-type position determ nation, in

general, and, to inprovenents in such systens that reduce an initial
Line- tolfix, MESHQDS ARG SYSBRMAFOBRIRIONS SEER BASTHAN O 4d GPS-{ ype
posi tion detergh | NS 6P ' ] hei r own
positions f ronﬂﬂﬁéwlgg?%gggm ss?giﬁis)at;ﬁ?[i g?ﬁg\%@%s#‘?mé??e - type

posi ti on det ePOSTAION DEVERMINAKIONIN ArWIREEESS  GMMUNICATIOACqUi Sition
or calculation assistance from ot hﬁr network entities, for exanple,

dedi cated servers. That places sig P TENh ¢ processi ng demands on the
subscri ber stations because of the wuncertainty in the timng, position,
and frequency of these transm ssions, requiring the subscriber stations
to expend REGATED IQABKINS i ng resources in searching for and 1ocating

these tra 1 §Si,0NS f or .exanpl.e, i ng.l arge nunbe t heses
varyi ng tﬂ@% @p?ﬁﬁoaéiau%gﬁ@?tgﬁoﬁ f‘?‘gﬁ?}@ﬁwg?pg atlf”f‘u[é\ﬁ‘t Bérﬁg%ﬁ)‘g"'y ons.
Si nce the f1BdeR®arddf22hy@3t heses that nust be tested is often staggering,
the time required to search for the transm ssions can be inordinately

| ong and consunme an excessive anount of processing resources, even for
subscri beg%@[lﬁti ons with dedicated receiver chains. [0003] The uncertainty
experienc py" t he subscriber stations stens from several sources.

Assum ng GBe0Y)dBhit inveritiog relbtee toeuriassidied GPS-type positien tetemiigation, rgewéraly whi ch
of the 32 S.satellites are visible to the subscriber statjon. That
uncert ai nt gﬁé’ ingproyements mesuch, systersdhal sedups gy indal fmgo-Tg B PagsREF up or
before a position fix is available, has no basis for identifying which
signals of these 32 satellites can be usefully received. The useful
recepti on BACKGRAOUNPe signals is referred to as an ability of the

subscri ber [Oﬁﬁﬁtﬂl Oarﬁ &n%ss}{\s%g %gt%)ez 15)8s§ticl>:;1 elatgnsnzlr?a i%élos%r(s)tgl%,s subscriber stations

determine their own positions from satellite transmissions originating from the GPS-

type position determination system, without requesting significant acquisition or
calculation assistance from other network entities, for example, dedicated servers. That
places significant processing demands on the subscriber stations because of the
uncertainty in the timing, position, and frequency of these transmissions, requiring the
subscriber stations to expend significant processing resources in searching for and
locating these transmissions by, for example, testing large numbers of hypotheses
varying the assumed timing, position and frequency of the transmissions. Since the
number of hypotheses that must be tested is often staggering, the time required to search
for the fransmissions can be inordinately long and consume an excessive amount of
processing resources, even for subscriber stations with dedicated receiver chains.

[0003] The uncertainty experienced by the subscriber stations stems from several
sources. Assuming GPS positioning, there is first the uncertainty in knowing which of
the 32 GPS satellites are visible to the subscriber station. That uncertainty is present
because a subscﬁber station, upon power up or before a position fix is available, has no
basis for identifying which signals of these 32 satellites can be usefully received. The

useful reception of satellite signals is referred to as an ability of the subscriber station to



2 "see" the satellite emtting the signal, or, in other contexts, as the
satellite being "visible" to the subscriber station, [0004] This leads to
i nefficient searching because the subscriber station nay waste

consi der aWe20es@aisces i n searching for transm ssions fPcomsgsab/elossst es t hat
are not visible to it, and which are,stherefore not useful for position
determ nati on purposes. For exanple, referring to Figure 1, while
satellites 54a, 54b, and 54c are visible to subscriber statjion 50 |ocated
at positi Ssees thomsatchite emitting dhes gignac 61,50 otbel edtextpsassihg satpilije beingd s6c
are inviskbl.e i, u rier tion 50, as they are | ocated on the other
si de of th‘élsgga??ﬁ‘.elg%clsgpge) Strag,ggit woul d be wasteful for subscriber station
50 to seaf[oun4df Thistlb&is for mefizleas sarchify bevassat thk | subesibabstatidib may awabte5 6.
during a position fix attenpt. [00051 In addition, there is ap uncertainty
i n knowi ngonsiisrablegespress ip ﬁwf%ﬁff%f Hansgyssigns gonmtellét@q; Fhat %‘8&8&"’?@1 are
embedded i thifqtfich MR dMigle SALRER 6 poASTGS IR on PupbftesBoCodes
are circularfy shifted versions of one another, the phase of a code

uni quel y ekabeple,i fafesinghip chigat t,hehidatsetellitesesdapridyi nad edict ire visiblesia ssi on.

The phase al sq refl.ec t he ropa i on, del ay caused fr.om transnj ssion
fromthe § S&’Tﬂ'l"?rls'?uf’ﬁgﬁ ﬂ‘fé’@ﬂlﬁ&:‘?‘s&‘é’g%ﬁé}f’gﬁ%.& SSF?)‘LE{%GC ﬁ?‘fglmeéég?’ﬁgb’possi bl e
vari ati ongnd BedPhasSisiblp e Sibbsbet QionS02kd BBy 4 Icafd PANKE oth@S ¢T8ke | N
searching over the full range of possi ble PN codes within a code phase

sear chi ng esittndBiverethee; it svoulsr he wastslig Hor sulssdbmpyation: AR tpossaich| fer the
variations, [0006 | rtak: i] ow ng the

rel ative ?Fgl\jllén B1) Asb%%%ﬁmgagér?ﬁ{eﬁgéglgﬁﬁg%@ ?%J‘ec}ﬂs?lggtp?)%h&gﬁ a?ﬁg&@s satellites,
whi ch t ypijess| n adiitic teesis an Ragpthiaty i kinbwingfthe tpinpax ipheseelf vhe 32 dhifzy i n t he
frequency of transm ssjon. To account.far the. possihl.e variation of
frequency P%tg@@ue%‘@fsﬁ ttﬂﬁ%eﬁgﬁﬁkgr‘m (f)l}e, "’ngou%ﬁf?é@hebwsg’fsépp%rf‘srm.st .
expend r esUL eEfesiafe SRR sRUte@VBsiohd 8f bt dnofiRRdRe Phask 88 & icBdLurdiq@iem ssi on
frequencies wthin a frequency searching wi ndow that is |arge enough to

enconpass iddntifipowhichlof thewsateiliies aiginated ke tansynissiva. Dopphase alshirgtiects[tign071

Finally, there is e uncerd ai pty. i.n. W -d e whi.ch. t he | ocal
osci | | at Orprc(qggjtmgfc}eﬁ' ecag?fgstéorn? %@%m&sg{ﬁ?ﬂgonm{ﬁ% %1%?111:8? 9{.}1 %nsélg%np%p S;E%eOBGDS
carrier f et for YROPoRDIEVarlafiond BY plexenik SubsdctibérSstitiin masospomi f or t he
LO frequency to differ Trom the GPS carrier frequency by as nuch as 5

ppm  Unt i [tesoyreeh it frareiingopyeh dhsBllrapgreof pessiblecBiyei9dss HiBingperdeaphaser

frequency i } i : . t for this

uncert ai ntségﬁﬁlgﬁ? @%&s@%@ﬁ%t@l&@gqﬁ nﬁ%@gésﬁgeqﬁen@/e ‘g‘glg{r?c "window that is
[0006] Moreover, there is an uncertainty in knowing the relative movement between the

subscriber station and the GPS satellites, which typically introduces a Doppler shift of
approximately + 4 kHz in the frequency of transmission. To account for the possible
variation of frequency introduced by the Doppler shift, the subscriber station must
expend resources is searching over the full range of possible transmission frequencies
within a frequency searching window that is large enough to encompass the possible
variations caused by the Doppler shift.

[0007] Finally, there is the uncertainty in knowing the degree to which the local
oscillator (LO) of the subscriber station is out of tune with the GPS carrier frequency.
Upon power-up, for example, it is not uncommon for the LO frequency to differ from
the GPS carrier frequency by as much as * 5 ppm. Until synchronization between the
LO frequency and GPS carrier frequency is achieved, the subscriber station must
account for this uncertainty by increasing the size of the frequency search window that is

‘employed.



enpl oyed. WD 2006/ 102508 PCT/ US2006/ 010588 3 [0008] Even if the host

W rel ess communi.cations systemor GPS-type position determ nation system
elimnating sone of this uncertainty by providing timng, positional

i nf or mat i a¥0 2006/1@y08chr oni zati on to the subscri ber st at pomustdreopssscessi ng
demands on the subscriber station are pften still substantial. For

exanpl e, a synchronous system such as a CDVA system provides the
subscriber_station with time, and also synchronizes the LO frequency of

the subscriPP8] Evpay ifofhe; fostp iireloss eammu@watfqnéqﬁa@rfey or APSHgRRy Posifien
synchroni Z&%e'nﬁﬂlaﬁéip%yﬁ@ﬁl' litinalitgUeRe &M ehit Qrlck:R4 BN au for
exanple, from 5 ppmto .2 ppm and the timng in or I on "t he
subscri berpos@pmlll@fprtn@tlotet@r siinplroninatiopoti thie ovubedribieh etaGRS ﬂmtlﬁbbﬂssmg (usi ng

the GPS al data rov satellites he
subscri berd%t %loc?nth?eg qrsaﬂﬁrbfrgo Stﬁldﬁug?t?#t'r‘i‘i \Oh FRATR]P aSYRCh

satel | it esysem, Miclild§|aﬁCDfMAtsyst@ﬂdpzbhdesSthétsh’lbsicnﬁé«i'bsltﬁfotn Wwih LR, ahd g84IE€NCy
uncertainty caused by Doppler shift. SUVMARY [0009] Discl osed is a method
of derivi ryndredes thoLO fremenyy of the Bihseritse statiomiq B G camiay freqwenaysed i n

S ort ofyg e In this hod, the
subsor i ber MPEER U SRR KR BTG Ret LR T deiloncl pb b tor

comuni catdxample, fyste&ppanth :ElelpptE,SantltﬂSe $aRg 1mhﬁﬁdiﬂalfow3ffhé' Albd@fepf a
paraneter in the é)ver head nessage. [0010] For exanmple, the seed position

of the subfHPpR e rdelmine Hhenpgsitios %feffne t(ép%éﬂt@lhtf@t (fhlﬁliﬂé rihp SS plswanag or

I nfor mati apndRGR! bty ';ﬂ@wﬁecp@?] ﬁtsﬁEl'h%Q) Qhe % ﬂBer atfdl! E‘dlf:%% M0 o W th

t he subscriber station exanpl e, subscri statron may map
an i dent idetegminefwhikle ofidbe GHISr ekaliges cmnwuhledatltoaml 8 \is tséins(isjoet o ke t he SID
of that sy he se tlo of the subscriber station using a
dat a struﬁ&rﬁéé)cyéxﬁceﬁpg’éygaulse%ﬁ éﬁllu [0011] This nethod often results
in greater efficiencies as the subscri ber station may use the seed
position tQ identify those satellites that are visible to it, thus

reduci ng @M time. O it may use the seed position to estimate t he
code phasqo§id) sty hjft caused
by rel ati 3e m)vesma% &%dalﬁXao@gf@lgﬂl%a%?qﬂﬁS%n 8\%\?%89? a?lonﬁ] ?X on in
the size dk uskkircagppor vdsmasistelrGRfligpe posiar ddteriindionsIn th1s method, the

subscriber station receives an overhead message from a wireless communications

system, and derives its seed position from values of a parameter in the overhead
message.

[0010] For example, the seed position of the subscriber station may be set to base
station positioning information identifying a base station or sector in communication
with the subscriber station. In another example, the subscriber station may map an
identifier of the host wireless communications system (such as the SID of that system)
into the seed position of the subscriber station using a data structure, such as a lookup
table.

[0011] This method often results in greater efficiencies as the subscriber station may use
the seed position to identify those satellites that are visible to it, thus reducing searching
time. Or it may use the seed position to estimate the code phase shift caused by
propagation delay or the Doppler shift caused by relative movement with a satellite, thus
allowing for a reduction in the size of the code phase or frequency search windows.
[0012] A method is also provided for updating a data structure, either by adding new

entries or updating existing entries, as new information becomes available, consistent



[0012] A nethod is also provided for updating a data structure, either by
adding new entries or updating existing entries, as new information
becones avail abl e, consistent WD 2006/ 102508 PCT/ US2006/ 010588 4 with a
"sel f -1 eawO rgb/1azede of operation. For exanpl e, assum rgT/GRHopEmEEsi oNni ng,
if a GPS fix indicates that a seed pagition derived fromthe data
structure and used to initiate the fix is inaccurate, the data structure
may be updated.to.corregt the.inaccuracy. As another exanple, if the GPS
fix indica atWgﬁlﬁ%@énwdﬁ’fap%ﬁ@“cgﬂ%lﬁa@ﬂ@ pffEmiRg §PS positiening.df sy be
updat ed t cGPS®fik efdficatdditisat 2 A6dsREIDE He labta st Hignal

Forum on ANSI -41 Standards Technol ogﬁéaiﬂﬁgﬁ%sggtﬁiszati g(ﬁhggg%lgggl@{{g for

al | ocat i nghe §rpsjnaceigpigetici datp Snptuag oy deiupdated th eomert shesinacmtasy.eAsi ght be
updat ed t o de-the [P BL Ausyst 8 | so.proy ded,.for. deriving a
seed posi?dlJrl gﬁ%#%m}s]?jgltsfép? ber ?%‘a]ﬁ?%%gs r opr%gsﬁg?eaﬂ%tae VSPed 61*3 e

over head mbsstagemayberapbaisd &t fflect thiseAs ahdthart dxaible] € IFARTS QffeAkiicial

possi bl e ranet e | ues with_corresponding positional information. One
or nore &%5% é’%‘dgN gﬁmt ﬁ@ngﬂfgi drehnglogy the gigapigation weepaasible fos ableating
structure Jeb 1 &R er val ue
to a corre%%gblr’]%ig?]ggggggiﬁ% ialon té}%%f ﬁlsgg?%gg& éﬁggﬁ?%lg%ggggm%&(ﬁi%ﬁ%ﬁﬁﬁgﬂ EF
DESCRI PTI ARPIGF AT bysteDRAVINGErdviiRd 4pr Térivingoarperdepiisitionroft heubkiriber estigd € not
to scale,iﬁﬁﬁhasis i.nst ead bein%hghﬁced uggn iIIustratin% t he principles
of the i nVERt PERTIH VEIHES Pf G0, 0XErho4d gsshesr &y BRI deese dhe datasbmeimsi e | i ke
or corr espssdiatigy pesksibie pariete] vatied Witk cdrrdsporiist R 151?&'1?1515 R0 oﬁOt h GPS
satellites that are visible and invisible to a particular subscriber
station. [BUIEFORISGUi thessystempistqopfiguied to ddcpsssthe apfangruarestbrediinehd  of a
met hod of [V Lt scriber.stati.on from paraneter
val ues f rtﬁﬁadﬁ’y '(t)c{/llgeiﬁ1 tggigﬁnlgséggggbhr%ggtg{ Y?Z“c?s‘? ?S%H%Sp\%“}l% Bgsétmé’oth?ﬁfﬁ'ivg%t i ons
system [ GOfg]sedd mpuiton2B is a flowchart: illustrating a particul ar

i npl enentation for deriving a seed position for a subscriber station that
may be used in the nmethod of Figure 2A. [0018] Figures 3A-3Billustrate
the f or ma{BRIEF DESOMP PN OBYSie DRAAVANRS er s Message. [0019] Figures 4A-4E

illustrate the format of a CDVA 2000 Extended System Paraneters Message.
[0014] The components in the figures are not to scale, emphasis instead being placed

upon illustrating the principles of the invention. In the figures, like reference numerals
designate like or corresponding parts.

[0015] Figure 1 is a diagram illustrating both GPS satellites that are visible and invisible
to a particular subscriber station.

[0016] Figure 2A is a flowchart illustrating an embodiment of a method of deriving a
seed position of a subscriber station from parameter values from an overhead message
received from a wireless communications system.

[0017] Figure 2B is a flowchart illustrating a particular mmplementation for deriving a
seed position for a subscriber station that may be used in the method of Figure 2A.
[0018] Figures 3A-3B illustrate the format of a CDMA 2000 System Parameters

Message.

[0019] Figures 4A-4E illustrate the format of a CDMA 2000 Extended System
Parameters Message.

[0020] Figures 5A-5B illustrate the format of a CDMA 2000 ANSI-41 System
Parameters Message.



[ 0020] Figures 5A-5B illustrate the format of a CDVMA 2000 ANSI-41 System
Par anmet ers Message. WO 2006/ 102508 PCT/ US2006/ 010588 5 [00211 Fi gures
6A-6B illustrate the format of a CDMA 2000 In-Traffic System Paraneters
Message. MOOZRY1@RF@Pures 7A-7B illustrate the fornmat of PATUSENDQISSCt Or
Par anet ers Message. 10023] Figures 848G illustrate the I FAST SID
allocation (sorted by SID) (as of 12/6/04). [0024] Figures 9A-9B

illustrat | D conflicts.identified by |FEAST ( f /6/04), [0025]
Figure | Oiof)%?tﬁ%%%ﬁ gg"@n 1@ Sgr?%l SoforEaf cﬁ%k% 2%@318%'1%%@%@3’5@“9 val ues
W th cor rRasqmastets Mesgagéed tions. [0026] Figure 10B illustrates an exanple of
a | ookup tabl e associati SID ranges with correspondi ng positions.

[0027] Fi JU922l Fi@@ﬂﬁﬁ%égl?l&%@ theforn @pp dxBYDY Jestor BpramstsreMasssgsi at i ng
ancer tai i o) FERGEPAR IERECRRMASIOSRE WRLRDT GREPT SR8l ok s
Locati on A2&d04)nf ormati on el ement. [0029] Figure 12 illustrates the

P ot r ot JB02B e O e PO IR PR ey A (a6 ABR08]. 00311
Figure 14 [bdms; Hgid 3 tihgrkes mxﬂplﬁ%ﬁ%&l%kéfcfgﬂggmmg&ﬁﬁwt I on

el ement. [0032] Figure 15 illustrates the format o ne Zone
i nf or mat | GArewoa¢BAPOsiiars331 Figure 16 is a flowchart of an embodi nent of

a met hod in l.yes .of a  paraneter. to correspondi ng seed
posi tion {)Oﬁgﬂ? %%%%ﬁflﬁléﬁatgst%?%m s‘?rFr‘?gk’%l%'tpéa f AERetiatne Sy raess el
updati ng tcheegandingpsditidngr € responsive to the resulting GPS-type position
fix. [00341 Figure 17 .is a diagramillustrating various update scenari os

to the datl80% Figre1QC ilpsirates an exampla 9fiargolspepblofasiociting SIB va[985]
Fi gures 1%&@%&%&%@@%@3&%&& Qifefoﬁgn{e?ﬁ%iniileow of information through

a particular nenory atron having a east one ROM at | east one
non- vol at i[0@8] Figure 11 illustrates the format of a GSM/UMTS Location Area information

=

element.

[0029] Figure 12 illustrates the format of a GSM/UMTS Routing Area information
element.

[0030] Figure 13 illustrates the format of a GSM/UMTS PLMN information element.
[0031] Figure 14 illustrates the format of a GSM/UMTS Cell Identity information
element.

[0032] Figure 15 illustrates the format of a GSM/UMTS Time Zone information
element.

[0033] Figure 16 is a flowchart of an embodiment of a method of mapping values of a
parameter to a corresponding seed position of the subscriber station using data structure,
and then updating the data structure responsive to the resulting GPS-type position fix.
[0034] Figure 17 is a diagram illustrating various update scenarios to the data structure
used in the mapping step of Figure 16.

[0035] Figures 18A-18D is a time sequence showing the flow of information through a
particular memory configuration having at least one ROM, at least one non-volatile
memory, and at least one RAM at various points in time, including at power-up and
power-down.

[0036] Figure 19 is a flowchart of an embodiment of a method of attempting to map

values of a parameter to a corresponding seed position of the subscriber station using at



menory, and at | east one RAM at various points in time, including at

power -up and power-down. [0036] Figure 19 is a flowhart of an enbodi nent
of a nmethod of attenpting to map values of a paraneter to a corresponding
seed posi W@0e102808e subscri ber station using at WO 20061/18256810588

PCT/ US2006/ 010588 6 | east one | ookup ¢ abl e, and updating the at |east one
| ookup table if at |east one entry associating the values of the

parameter to. a corres di ng seed position ar bsent from the | ookup
table. [00% °F ngfcgp %Per @‘g“%‘ﬁ‘ﬁﬁgﬁ'fﬁ"rtltl?aﬁg??ea Pﬁt}f Ei'gieilf @ileast @ wainge area
defined byasocReig i@ whlueh @5ihk pRramdtd t COVR B AR LB pdsttionird MsbhtCnd
country, and the relationship between this coverage area and the

geogr aphi ¢Bf lopkyR @Bleof t hat country. [0038] Figure 21 is a flowchart of an
enbodi nent . : i : | 0ok table, the table
associ at | o0 TR 208, PLiaa ARl o LEAT ciPnoc A URRES Srartie

posi ti on (positiph ahd towesageradipofos apearticolal ndumtiypiridothe Flatvnship ®ekweah tiger ver
(such as the IFAST%D?ig,Ever at . wwy i f a%t.org . [0039] Figures 22A-22C are a
time sequéit®2§ ¥R ?%@g@ﬂ%‘ﬁm@nﬁd’ hat g3y t abl e,  having entries
associ ati 10038y Tk 81 3 DRSAHASLAR LBOBRRVG LimbAbH SPONURD G A3 b ons

and position uncertainties, as SID conflicts are identified and/or

resol ved. lpdonotable; dher table2@wodi@Bepe geranteten ahisl with| donsspoatinggpositionp! es of

over age Lious Wreless ¢o ications systens, for exanple,
CDVA 200@3@%%%“5‘ s,resB%ﬂﬂ"a?istﬂi“ﬁ%]n%%PBra%‘H? iaocﬁn%ﬁasFWﬁﬁ uglh a4 ef ul
i n derivi nte FASTseedr poswiviiDe.ef). a subscriber station. [00411 Figure 24

is a block diagramof an enbodi rent of a system for deriving a seed

posi tion dPO3h&18NEsE34-BeE &¢ attiveh seqvancenidstrating ichangeg te adeskupyfableposi ti on
fix of theuys ' 23 LQn; I sl.ti-on assistance information
derived from g%g&fseggggocpg@ W%Irl])pea? evag@essfét;rm \Snt“"hlgl SHTRORImE OSIIPS ces s or

i N comuniasdpovionmrtchrtzinmenasrSID cohfliow 21e iHemiffed a2® ot ®sdlvdd. ock di agram of a
particul ar,d enent af i of the systemof. Figure 24, with the at |east
one p_roceég%ﬁ)?&]ﬂﬁ i%_t‘ﬁigigpﬁﬁgftﬁ@ CEntitREeg P’E)IHB&SI@OW%@&%S%%&_

deri vi ng taRoweRElelRRToinRiicafiodsAGstSH T L:B811eS CRINIR R 08N A xEREIH, 8&iV1 Ng

acqui sition assistance information fromthi s seed position, ard a Searcher
Engi ne ASIWMTPyr enéainige formationtthaitihaybe uehe- inydveivingsthe isead fdsitionesonsi ve

to the acqslitd.Qpuassi stance
[0041] Figure 24 is a block diagram of an embodiment of a system for deriving a seed

N

position of the subscriber station and then initiating a GPS-type position fix of the
subscriber station based on acquisition assistance information derived from the seed
position, the system having at least one processor in communication with a memory.
[0042] Figure 25 is a block diagram of a particular implementation of the system of
Figure 24, with the at least one processor comprising a Position Engine (PE) ASIC
processor for deriving the seed position of the subscriber station and then deriving
acquisition assistance information from this seed position, and a Searcher Engine ASIC
processor for initiating a GPS-type position fix responsive to the acquisition assistance
information.

[0043] Figure 26 is a block diagram of a detailed implementation example of the system
of Figure 25, in which the PE ASIC processor derives a seed position of the subscriber
station responsive to information contained in six data structures, comprising a Latest

GPS Fix data structure, a SID Latest data structure, a SID Self Learning Database, a SID



information. [0043] Figure 26 is a block diagramof a detailed

i npl emrentati on exanple of the system of Figure 25, in which the PE ASIC
processor derives a seed position of the subscriber station responsive to
i nformati ovo o6M@FBed i n six data structures, conpri si RGTAStME/EE88 GPS Fi X
data structure, a SID Latest data strugture, a SID Self Learning Database,
a SI D WO 2006/ 102508 PCT/ US2006/ 010588 7 Country Tabl e Dat abase, a Latest
Base Station Infor tion data structure, g a SID, Serving data

st r uct ur e. CquoEY Jeble; Yafrbase7a Lptesidpase Stadion In ?E?fﬂnedaﬁfb?‘??ﬁ’(tmﬁfm{dh%sﬂ%t est
GPS Fi x dadeiving a8 btlchure, [ 0045] Figure 28 illustrates an exanple format of
the SID Latest data structure and the Latest Base Station Information

dat a st r uci004 Fifuo©26illuFirges an ex8mplelformtat af the LatestexRhPixalafagtmetireof an entry

in the S f_.Learpni Dat abase 0047 i O jllystrate n
exanpl e 1 g Fifra A I AT PRETS g th b St FeEt dain SRAE ShBhg,
Fi gures 3]LAgté§ﬂ.§age|Sta1@hllﬁﬂbﬁn§{bnaﬁgr§&aét@ﬂ 1FAST SID allocation table that
may serve as the progenitor of the SID Country Tabl e Database. [0049]

Fi gure 32A0044] Figura2@4llasiratss nprremple 195840 ofminy B the SIBcel] hepming

popul ati ngy.. @g%/ or updating entries in the SID Self Learning Database.

[ 0050] Figure Billustrates two scenarios for updating an entry in the
SID Self [De4H Higuge Batidbsmtes ahhexamhpleSbronat\oflaiengytih ¢hel SIE Coinary Tible S| D
conflict, IS ol{?éhe second involving the lack of a SID conflict. [0051]

Fi gure 33 P3¢ r at es an exanpl e of pseudo code for aging the position

uncert al ntios) Fififed 912316 Gifsulatean AlRAiRd TOAS NS0 UIbERbn P thal f52]

Figure 34 illustfates an exanpl e pseudo code for aging the position
uncert ai nt%ﬁr\@fasthwwmsltofbh%%‘&@mﬂ“ablaﬂlat@asepoa tion for vvard to the

current ti 053 re.35 |Ilus es code for
agi ng or o@ﬁ?]\ﬁo bgﬁ F\%atest %e:ba&p %Rseﬁlﬁ ?%ur}%t g‘l%? tf%t/ | on
posi tion fmare: apdatihg batkgs ﬁﬁhéSﬂ)S’elf]b@nﬁhQ)&@bgfse Lear ni ng Dat abase [ 0054]

Fi gures 36A—368 illustrates an exanpl e of pseudo code for agi Igat he
posi tion [QPRM Highre3¢Br Blusizatess Hve srapapiess fari wndabeg annesiryt inotke SRabelfi ng

entry in themSlPobAHRL! #e first involving the detection of a SID conflict, and the second
involving the lack of a SID conflict.
[0051] Figure 33 illustrates an example of pseudo code for aging the position
uncertainty of the latest GPS fix forward to the current time.
[0052] Figure 34 illustrates an example of pseudo code for aging the position
uncertainty of the latest base station lat/lon position forward to the current time.
[0053] Figure 35 illustrates an example of pseudo code for aging or otherwise deriving
the position uncertainty for a GPS lat/lon position from a matching entry in the SID Self
Learning Database.
[0054] Figures 36A-36B illustrates an example of pseudo code for aging the position
uncertainty for a centroid position obtained from a matching entry in the SID Country
Table Database

DETAILED DESCRIPTION

[0055] As utilized herein, terms such as “approximately” and “substantially” are
intended to allow some leeway in mathematical exactness to account for tolerances that

are acceptable in the trade.
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transm ssi AN At i § St ] IS f rom one
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f r equenci dsteamigingtagokitikr of Exchspiites statiorcinadeirdléss chinimeitafimtsesertiotal
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GALI LEO system Additional exanples include nobile based,” unassi sted,
networ k  HASBYsEoNsfFrme thegpdividpalisatallites & fdistingrished dforapné enpthet B@HWRh,  and

uplink ti }'[}536@ 08iled. | er.1m .Lon st.ens 0058] The
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pos: tion mme@mam?tmsmmtﬁrbalm@ﬁe%inggmnm (‘G}Pﬂ‘»)]?@'sﬂé'r'n, iRl ﬁ)SerT(ﬁ%hip

i npl enent ations of functionaljty in ware, _ software, or _conbination

t her eof . ?%8@%3 éfémlg'é‘%?nth‘fm‘ﬂ?fb‘fl ual rsétle@{‘% trERsTyEyonsh s RussiagedLOMASSpabl e of
storing sk, WlerOMdividudl S8L11HRD Gy | e tind B to RAM
ROM EP y PROM EEPROM di é,l k? fl o(gi;)fgﬂe%t: %%a%@ge@%k@&%a & D,

non- vol at i(GALIRERp#sytem. chdditianal jekampley inclusormopbitet basedt heaseisttd, f@06:k] The

t " " . . i cat bet
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channel , (TOA) position determination systems.

[0058] The phrase “GPS-type fix” means a position determination using a GPS-type
position determination system.

[0059] The term “logic” refers to implementations of functionality in hardware,
software, or combination thereof,

[0060] The term “memory” refers to any physical medium capable of storing
information in electronic form, including but not limited to RAM, ROM, EPROM,
PROM, EEPROM, disk, floppy disk, hard disk, CD-ROM, DVD, non-volatile memory,

- or the like, or a combination thereof,

[0061] The term “overhead message” refers to a message communicated between a
wireless communications system and a subscriber station over any type of channel,
including common and dedicated traffic channels, whose content is substantially other
than subscriber station-to-subscriber station traffic. It will be understood that the
singular term “overhead message,” “an overhead message,” or “the overhead message”
is used herein to include one or more message, unless expressly indicated to the

contrary.



i ncludi ng common and dedi cated traffic channels, whose content is
substantially other than subscriber station-to-subscriber station
traffic. It will be understood that the singular term "overhead nessage,"”
"an over hewe 20848%0%, " or "t he overhead nmessage"” 1S uSEd/TR206810m058%
include one or nore nessage, unless expressly indicated to the contrary.
WO 2006/ 102508 PCT/ US2006/ 010588 9 [0062] A "paraneter" is a val ue

contai ned jin _an o‘\‘/erhead,,rtessagf. It will be wunderstood that the_ singular
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speci al - puspeeisie iitegtadd eieEs QASIK), hig @t ahe combRiatien (B&BSK WabMls of
conputer, digital signal processor (DSP), or the like. It will be

under st 00dXeRHNE hrics Phepmmsnds cpsuch PR c@séae transitiongsand ipelpdgsnwithoytne| ude
one or nor e . Ly.
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appr oxi mat SR GHE e PEFCTH okt i HSFFin 0 Jieludgane, o1yEpresPIRpTssas: less

W rel ess cexpraslly Gatida00d t6 Wtceftrdrpat facilitates searching for one or nore
satellite transmssions originating froma GPS-type position determ nation
system i n EA6HsFhsrterm opreprseorgeadablsangdiym rafere ty ary memarsbsapebie of bbisgr i ber
station. [&g@sg; 1};%“ LELH, sof tware” includes source code, assenbly

| anguage code, db| na?y coé'e, firmvare, macro-instructions,

m cr o- i nst j0063]i Dresernofsateline” indledes@pacavyhicles{ivisat i on -t hereof. [0068] The
term "subs riQQ@‘ statijon’ ing¢lydes nobile stations (MS) and user equi pnent
(UE) . [006@?6 Pt T 5e5d BPSIQR; ThivEnio an agproxipate estimate pfithgdositipn pHa

desi gnat e §@kdribbAstationGadkigdSs cHRRRARior nﬁx&@f‘a&iﬂﬁté%ﬁ&r&ﬁh B3he O
other types of wireless tel ephone devices, pagers, wreless personal

di gi t al as¥i Bnsatellifsolraismissions ppigingtisg iotrh aVIGPSkyges Sposition determination

system in an effort to more precisely fix the position of the subscriber station.

[0067] The term “software” includes source code, assembly language code, binary code,
firmware, macro-instructions, micro-instructions, or the like, or any combination
thereof.

[0068] The term “subscriber station” includes mobile stations (MS) and user equipment
(UE).

+ [0069] The term “user equipment”, or “UE”, is used herein to designate cellular,
cordless, Personal Communication System (PCS), or other types of wireless telephone
devices, pagers, wireless personal digital assistants, notebook computers with wireless
access, or any other wireless mobile device, two-way radios, walkie-talkies, or other
type of communications transceiver, or mobile stations (MS), regardless of whether they
have valid SIM or USIM identifiers.

[0070] The term “wireless communications system” includes wireless communication
systems employing any multiple access mode or protocol, including synchronous and

asynchronous systems. Examples include, but are not limited to, systems conforming to



access, or any other wreless nobile device, two-way radios,
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nmessage. 04 ri.ses i ng. whet her a second estimate of the
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box 206, the seed position of the subscriber station is's
estimat e JPSWREApBEX 202 poraprisendertvittgsa fitsbestingtead i thevpositivsth@Qbscrithe seed

S o e o e
cont enpl atqueryigathethsres aebné istifat eofothe tsiBscHBS! $thth Oboditiéh w?tﬂbﬁ%f ber
station, such as agi)ﬂriew,ous ,GDS-tI¥pe fix of the subscriber station's

posi ti on &PSHGE JRESRALY doaveilahle. 1 aet dieandie is perbormgtls & sdyebdxs2eDunt ry of
regi strat ipeforned. &Y 8bx 3B aRar pth,a first. esti mte_ derived
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subscriber station is set to the second estimate of the position of the subscriber station.

[0073] This implementation contemplates that a second estimate of the position of the
subscriber station, such as a previous GPS-type fix of the subscriber station’s position or
a default position, for example, the subscriber’s country of registration, is available for
comparison with a first estimate derived from the values of the parameter from the
overhead message, and that both estimates have corresponding position uncertainties.
The seed position of the subscriber station in this implementation is set to whichever
estimate has the lower position uncertainty.

[0074] The first estimate in this implementation may be derived from at least one of the
values of an overhead message parameter indicating the position of a base station or
base station sector in communication with the subscriber station. For example, the first.
estimate may be set to the position indicated by the BASE_LAT and BASE LONG
values from a System Parameters Message, an overhead message that is routinely

communicated to the subscriber station by a CDMA 2000 wireless communications



The seed position of the subscriber station in this inplenentation is set
to whichever estimte has the |ower position uncertainty. [0074] The
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i ndi cat i ngbett‘ﬁ‘?nlﬂﬁ%@qoﬁc?é‘do'ﬁ“u?wob%@%@m&t@ﬁh%S@Eig@ 8do 0% imiardsf,
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t hat do not th ameters. e val.ues to 0, so a good rul e of
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Latitude and LOI’I?I tude values froma Sector Paraneters ssage, an
over head rBaglaget nyeghese parametarnest ;hesecmm 8.aoededod rukef gulnscinifbitsw St at i on

by a | XEV nlcat ons m and this is defined by the
appl i cabl @F@@E%gﬁg #ggér%paxfﬂlg FF %i ? NRF%LO nessage is illust rat ed in
Fi gures 7A00B)] Asakithel le@BBeC tHeOfirsPestinfite’may bRagER Patkide Eﬁq rggé%

TI A- 856- A, Apr|I 2004, [0077] The Latitude and Longi tude val ue romth| S

nmessage arV@ uep é-gqyécﬁ px, Pagappsters message, an overhead message that is routinely

communicated to the subscriber station by a 1xXBEVDO wireless communications system

and this is defined by the applicable IS-856 standard. The format of this message is
illustrated in Figures 7A-7B, taken from Section 9.9.6.2.2, pages 9-134 to 9-141, of
TIA-856-A, April 2004,

[0077] The Latitude and Longitude values from this message are, respectively, the
latitude and longitude of a base station sector in a 1XEVDO system serving the
subscriber station. More specifically, Latitude is a 2’s complement signed number
indicating the latitude of the base station sector expressed in units of .25 second, with
positive numbers indicating North latitudes and negative numbers indicating South
latitudes. It ranges between ~1296000 and +1296000, corresponding to the range -90° to
+90°. Similarly, Longitude is a 2’s complement signed number indicating the longitude
of the base station expressed in units of .25 second, with positive numbers indicating
East longitudes and negative numbers indicating West longitudes. It also ranges between

—-1296000 and +1296000, corresponding to the range -90° to +90°,



| ati tude and | ongitude of a base station sector in a 1xXEVDO system serving
the subscriber station. Mire specifically, Latitude is a 2's conpl enent
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sect or _si Ngeiok RBCISALSE: bPREightHAk bAR SFR¥ndG REYMRAIRIe Y RIYAsd #iRn RNJE.
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net wor k, t$reusybestion path the subsgibes steigam & ngtwode within that oyrtém,zeni aoea withiowo or

nore of th r i . par r ,.do nat directly indicate a
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a corr espantimgon o ivwd amékalf tigaforepeing €If & pah@nctdridsts @ dirdBlyEndivsib Ny a

data structure  associating possible values of the paranmeter with

cor r espond? PGSR thatorrl seBe asxBgplist estipale,giiy yalies geaube menpeddapri se a
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associating possible values of the parameter with corresponding positions. For example,

the data structure may comprise a lookup table having a plurality of entries associating
possible values of the parameter with corresponding positions. The lookup table may be
stored within a memory at least partially located within the subscriber station.

[0080] In one implementation, the first estimate is derived from a SID value, NID value,
BASE_ID value, MCC value, value of any combination of any two or more of the
foregoing, or value of any combination of the foregoing with one or more additional
parameters, from overhead messages communicated to the subscriber station by a
CDMA 2000 wireless communications system. The SID is an identifier of a CDMA
2000 system serving the subscriber station, the NID is an identifier of a network serving
the subscriber station within that system, and BASE_ID is an identifier of a base station
in that system or network serving the subsctiber station. The MCC is a code identifying
the subscriber station’s country. The SID, NID and BASE_ID parameters are each a
field in the System Parameters Message (Figures 3A-3B), and the ANSI-41 System
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the most accurate.
[0082] In one example, the first estimate is derived from a SID value communicated to
the subscriber station by a CDMA 2000 wireless communications system through one of
the foregoing messages. The subscriber station obtains the SID value from the message
- and maps it to a corresponding position using data structures such as lookup tables. That
* is possible because, with only a few exceptions, IFAST (International Forum on ANSI—
41 Standards Technology), the organization responsible for allocating SID values to
individual countries, uniquely allocates ranges of SID values by country. Figures 8A-8G
illustrate the current (as of December 6, 2004) allocation of SID ranges to countries,
sorted in order of SID value. Using this allocation; a SID value may be mapped into a
country and then the country mapped into a country position, for example, the centroid
location of that country, that may serve as the seed position of the subscriber station.
The exceptions, referred to by IFAST as “conflicts,” occur when the same SID value is

utilized by carriers in more than one country. Figures 9A-9B illustrate the current (as of
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station for use in mapping SID values into corresponding positions. Here, the lookup
table may comprise a plurality of entries 1052, 1054, 1056, associating ranges of
possible SID values, SID RANGEI1, SID RANGE2, SID RANGEN, with corresponding
positions, POS1, POS2. POSN. Since IFAST allocates ranges of SID values to a
particular country, the lookup table in this embodiment likewise maps ranges of SID
values into a corresponding position.

[0086] Figure 10C illustrates yet another embodiment of the lookup table that may
comprise a plurality of entries 1102, 1104 1106, associating ranges of possible SID
values, SID RANGEI1, SID RANGE2, SID RANGEN, individual SID values SID1,
SID2, SIDN, or combinations of SID ranges and individual SID values, with
corresponding positions, POS1, POS2, POSN, and corresponding position uncertainty
values, UNC1, UNC2, UNCN. As an example, where the corresponding positions are
set to the centroid locations of the respective countries, the uncertainty values represent

the radius of coverage from the centroid location or some other value indicating the
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portion of the eniry, and the corresponding position and the position uncertainty form

the content portion of the entry. A SID value can be mapped to a corresponding position
and/or position uncertainty in a single access with such a memory.

[0089] The entries of the table may also be assigned hash values to facilitate searching
through the table. For example, groupings of entries may be assigned the same hash
value, and the entries in the table then ordered by hash value. A hash function maps
values of the at least one overhead message parameter to a hash value, which identifies
the portion of the table at which searching should commence.

[0090] Entries in the table representing individual countries may also be aggregated to
form a single entry representing an entire region. For example, the individual entries
representing the Caribbean countries may be aggregated to form a single entry
representing the Caribbean region.

[0091] In another implementation, the first estimate may be derived from a Country

Code value, Sector ID value, a value of a combination of the two, or a value of any
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position or the position uncertainty alternatively, or both the position and position

uncertainty in combination, as any combination thereof is contemplated herein.

[0093] In a further implementation, the first estimate may be derived from an MCC
value, MNC value, LAC value, RAC value, Cell Identity value, Time Zone value, value
of any combination of two or more thereof, or value of any combination of the foregoing
in combination with additional parameters, from overhead messages communicated to
the subscriber station by a GSM or UMTS wireless communications system.

[0094] The values of the MCC, MNC, and LAC parameters may be obtained from the
Location Area message (or “information element” in 3GPP parlance), ‘illustrated in
Figure 11, and described in the applicable 3GPP GSM specification, Section 10.5.1.3,
pages 288-290, 3GPP TS 24.008 v.3.19.0 (2004-06), R99, September 2004. This
information element is an overhead message routinely broadcast by the system over the
BCCH to aid the location update procedure performed while the subscriber station is in
idle mode. The MCC (Mobile Country Code) is a code of the country of GSM or UMTS
system serving the subscriber station. The MCN (Mobile Network Code) is a code of the
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information element as well is an overhead message routinely broadcast by the system

over the BCCH to assist subscriber stations in idle mode. The format of this information
element is illustrated in Figure 12, and is described in the applicable 3GPP specification,
Section 10.5.5.15, pages 380-381, 3GPP TS 24.008 v.3.19.0 (2004-06), R99, September
2004. In combination with values of the MCC, MNC, and LAC parameters described
earlier, the RAC (Routing Area Code) provides an unambiguous identification of a
routing area within a GPRS coverage area. Once again, the values of these parameters
may be mapped into a corresponding position and position uncertainty using a suitable
lookup table of the type described previously.

[0097] If even a finer granularity than that available from the Routing Area information
element is desired, then the combination of the PLMN, available from the PLMN
Identity information element described above, and Cell Identity, the sole parameter of a
Cell Identity information element that is available in a UMTS system and that
unambiguously identifies a cell within a PLMN, may be utilized. In this approach, the
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data structure or lookup table required to map the parameter values into a corresponding

position and position uncertainty. Thus, one possible rule of thumb to follow is to select
the approach that yields the highest granularity possible given the available subscriber
station memory.

[00100] For example, since a lookup table mapping possible MCC values to
corresponding positions and position uncertainties can readily be accommodated by
most subscriber stations, the first estimate may be derived from the MCC alone. In this
example, the MCC value, obtained from a Location Area information element or other
overhead message communicated to the subscriber station by a GSM or UMTS wireless
communications system, is mapped into a corresponding position, such as the centroid
location of the country involved, and corresponding position uncertainty, such as the
average radius of coverage, for example, 400 km, of a GSM or UMTS wireless network
or the radius of a circle centered at the centroid and narrowly circumscribing the

geographical extent of the country involved.
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val ues to respondi n sitions and position uncertainties can readily
be accomm@i@%dgso%‘&%g’?m&aﬁéﬁ? pagend estimetegpry, badieyipnsfix of thewabseribay be
derived fra#monhepddtonadsofermiftd! b a @Ixsﬁgﬁgﬁmsﬁigﬁn%/ggﬂgnﬁ%\gre% 63%s1%f01qed from

a Location Area information el enent or ot over
conmuni cat @yeRtanty Hatsdapends perthe bge ob thebfix.aF @Siktancel S fiwi 18 86 Sime-

conmmruni cat S [ ed, i.nt corr ondi ng position, such as
the centr oéltg : Idb%d; i O’Ege 8?&{3‘?\%? oclfﬁf’?@e gﬂ?}‘c}hg’g&e&ﬁﬁ1%Bmﬁé’§¥y‘tﬁﬁﬂicwgeqﬁosi tion
uncert ai nttyme s theaiind-figmp AME%2HE poaHbliSncRHaiRQVRETRY Socoh® bt 6 1. 400 km
of a GSMor UMIS wire] ess network or the radius of a circle centered at

the cent r oS 2§ (05 cRisHIaled ysing, the @es. ety ag be mulfindging dhe agel ofetke eedondf t he
country i négm¥Reby MRs200G/ > 010588 19_.[.0101] Referring
back to FLtgure o8, tﬁe_sec%%ﬁggtf @%@%S%%%%%ég?gfﬁﬁeﬁgaf hegﬁ%‘%gr%ﬁory
wi t hi n t hehaipodiontsefor nstanicerit mayibe aseymeithatthcsubsRibePtS @Dy L¥RrikE X Of
t he subsq{“j: Qﬁ%rvérti?t ition' sg{)?a;siﬁ]i on, g ch as the nost recent “such X, Oor a
default estinate orc THePE s &Ry Usihgiaes of dhgpravique fix isuess then &wo
estimate lmaeditamytbieraaial that afe dbRribSURSEEL PEL; L oAbl by9r
regi strati On"@% 0102], As anot her exarr%! e, the Egélgﬁggglg%%nﬁﬁj ua;]ﬁ%h}’ tBPé a
previ ous fOXUEH URiSEAEHLBAY Ppest to gr ampiieally drived defulavaldetier digeads &1 om a
GPS-type Q&Sggteio@ﬁjqu[ system. with a position wuncertainty that depends on
the age of the fix. For instance, the fix may be tine-

[0103] In Figure 2B, the at least one parameter from which the first estimate is derjved

may also be time-stamped, allowing the age of these parameters to be derived from the
difference in time between current time and the time from the time-stamp. Once of the
age of these parameters are determined, the position uncertainty of the first estimate may
be determined or updated responsive to this age. Alternatively, the first estimate itself
may be time-stamped, allowing the age of this estimate to be derived from the difference
in time between current time and the time from the time-stamp. In this example, the
position uncertainty of the first estimate is then determined or updated responsive to the
age of the first estimate.

[0104] Figure 16 is a flowchart of an embodiment 1600 of a method of updating data
structure associating possible values of at least one overhead message parameter
received by a subscriber station with corresponding positions. The method performed by
the subscriber station is shown in boxes 1602, 1604, 1606, 1608, 1610 and 1612. Box
1602 comprises obtaining values of the parameter from the overhead message received

by the subscriber station from a wireless communications system. Box 1604 comprises



stanped, so the age of the fix is derivable fromthe difference in tine
between current tine and the tinme-stanp. Here, the position uncertainty
of the second estinmate nay be determ ned or cal cul ated using the age,
such as byWaaP6s{13AS¢s ng t he age of the second esti nat e RET/ERGHEIHERA

vel ocity of the subscriber station. If20the age of the fix is greater than
two hours, for instance, it may be assuned that the subscriber travel ed by

air durin Lyt ' g(;tuicg%n eriod.. Whereas, . if, the age of the
previ ous 19?1 %ﬁ ﬁg :ﬂ{el‘s‘gdrl%le%glr)l r?ﬂt(\:/vo our s, 19"?%“%’9 %8‘385?1%%?@??%5%3?“{% 0x
subscri ber 1606anoaipeideshyettingt 2 seki jositioAl df ali@tbbat ey statibie to BRSédrieQfdndin
uncert ai nt ma ge sl b to an erHDi.rj cal%y derived default value tha
depends onP%t 1"% g g 8 epyopise; deriyipg# fif gt ﬁ}egRﬂSEIOQB),f the subgeribesstationne
paramet er fré8mhehitChardsh@ssions sHgiBSgBIe 2 GPSIGhd YSREionBYerRbRB0R Svste

a B e erlvgyti f¥om t he

time-stanmped, allow ng the age of these paraneters to
di f f er enceltplHdipg gearghingiios such franemissionsrrespandive e thiei seesl positiont Feantipdetest anp.

Once of t : r r.s. a det erm ne he sition
uncert ai n?@o ng?ﬁ? ﬁsgar? sfe?@fh %edé% Sﬁnﬁ?“éﬁnlggp‘{ageg % EPEPHT ﬁ‘ghy %‘r’x Ugﬁat ed responsive
to this ag@105)Hee natsclfdbarning’h ature,Sthe asth istaéterel WaRhfma aﬂﬁof the at

time-stanped, allo 'ngé‘%&g age of this estimate to be derived fromthe

di f f er encea (P e AR TV sy ndesetibed, A10 e apdaterds a8 memi dtformation- st anp.
In this exammhes avallfble AP lekide URE Bk i timpte is then
determ ned or t_Jp%Iat ede'resgoéﬁglin\e/’e tom%ggrgg%@é]ﬁ%{eaﬁdﬁéﬁg E St g 80 [ 0104]
Fi gure 16 thepesitiandiciitimetetf obdginesinfoml ihweGRS -1/56 fositionadcteziniation fystadat i ng
data str ci.ating passiple values of at |east one overhead
nessage p;t? %M’r liré?lﬁ&g%é@ﬂ/“' 5% @%gasf%?tf%gﬁre g‘?ﬁﬁ?%‘f’ill%stolﬁﬂ@d}af@mﬁ@i ng
posi t i ons.cofegponting @dsifesk Me Rty unddi8in | Pfdre BBl dsfidn! in
boxes 1602, 1604, 1606, 1608@1_61ngnd 1612, Box 160 dé@%r“?%%% Ght ai ni ng
val ues of YeHES 3% spwstage Yalusm indisatingesth eved ofewyergee o€cewireltss bysterher

commr ] sos ey 3k oEll O Shdile Endin YR AEALHANR R S B flene o 4
cor r espondiznef the silisciiber lsiatian’s gositing id hesidatha abdal MCdoViérage ﬁﬁkate@@?ﬁhe
e

conprises setting a seed position of the subscriber station to
corresponélllaﬁ)é’eél f}%’g{a{g?Bﬁ}leaﬁaﬁc%égiaémpf@ggraa@smt iirely acouratd. t he positi on

of the suljery7 betn&ha@tdx@mpld RS '  SSI originating froma
GPS-t ype gog]izgi on determ Rz_ff i on sygﬂér?]hgg?a&::%u | ﬁgﬁs@%r c?h{ah% §aPedich
t ransmi ssiPgHality of rmridsvassaciatingepossible abiss taf ahe phifaneter uﬁdﬁb@rresg@:ﬂﬂﬁg ion is

present. B 6kt bidififeVaflicd. In SRS dudRon, BR 1SS e mhy DX F b Aoy

illustrated in Figure 10C, and map SID values or ranges of SID values into

n

od )

corresponding positions and position uncertainties, wherein the position uncertainties
are the coverage areas of the wireless systems identified by the respective SID values. In
this configuration, referring to Figure 17, a SID value is mapped to a centroid position
1706 and a radius of coverage R, which together define an area 1708 of coverage of the
system identified by the SID value. An update condition is determined to be present if
the fix 1702 of the subscriber station’s position, as determined by a GPS-type position
determination system using the centroid position 1706 as the seed position of the
subscriber station, is outside the coverage area 1708. This indicates that either or both
the centroid location 1706 or the coverage radius R are inaccurate, (Were the fix to be
within the coverage area 1708, then no update would be necessary as the fix is
consistent with the centroid position 1706 and coverage radius R.). In response to the

update condition, one of three possible options may be undertaken.



[0105] Here, a "self-learning" feature, the data structure, which may be
any of the at |east one | ookup table previously described, may be updated
as new information beconmes avail able. For exanple, the | ookup table nmay
be updat edvevens/1035p, based on the position fix ulti nmeaaiys2alstoaisseed from
the GPS-type~position determ nation system [0106] In anot her

i npl ementation, the data structure map the val ues of the paraneter to
correspondi ng positions and position uncertainty val ues, where the

posi tion (0108} frathatfyst optibny epom preaftey detempjping dhaf @B updale eenditing iapresenda of

coverage Qf a wireless systemor .ne [ ntity. dition
maybe det g}feﬂ?i??é’adtcfiveﬁ%ge i‘gse?ﬁ SR?IF d %%%@ f@%’g‘* ltsfs "I%{Pl%éﬁteﬁ%qgshg}éag(ra? er
station' s prpidel £8a il g fahias @h@mpatses Avefiagd thedubwtibe dtionhe

mapped cover age val ue, indicating that Er ea of cover ageginiﬁ;ﬁ not entirely
accur at e. PpEtiorRefering i Figpreeldaips arpreacd ryghtbesanpiieid GBS e a

| ookup 't bl AR Ipaitdl BkAkId oddlio NY10,C9s100308L Md BSlePRS Sirbl g7l ues of
t he paraneter wi Borrespon ing positions and coverage values. |In one
conf i gur atréppesented byl the kaeptroid dbeationyl 70€ apfl doerageoradiusi Rl Is thagtcast, ithe Fi gur e

10C, and map SID yal ues or .rgn of SI.D.val ues.into rrespondin

posi ti ons Y agﬁcf@%@? gns"?fﬁ@ét? ﬁﬁ%ﬁ?ﬁaéts?ne\kﬁwgit%q? ﬁee’%%“&eg%é’ﬁl Eﬁgg{j t 3 nti es
are the qua@rt@egﬁe@rcea&ag arbd @71 ERbASEA UGt MEBIDORNIE dricefipiided the fix
respective SID values. Tn this configuration, referring to Figure 17, a
SI D val ue 1780.mapped to a centroid position 1706 and a radius of coverage
R, which def i r 08 .of : .

dent 1 doRg! fhesFoE oflor B Sh iheF uckRBANAAL b oere BATNER iy
present i forestdtetel eatd/78Rocidting ke pathmeter balue stitht & oorrssppuding positiorasnd

det er m ned ?% a GPS—egpe gogi ti ﬁn det erm nation system using.the centroid
posi tion FOVEAESsY Aol der]agsd o thiffhe parpmgter ¥alje Mapp dRto A AT BRSIUO Oyt s de
the cover ag@radcoaimk! BferddY ® Fifdh a8t &% dpbAfaceidifiR be AppRBEiRte it R Gt roid

| ocation 1706 or the coverage radius R are inaccurate. (Wre the fix to be
W t hi n t hevhsteyée {gRS-tipe o408 fixtih ehlopdionpldAR efandueithsecoreragsseraz ¥768% t he

fix is consjiste ith the.ceptroj sition_ 170 n over.age .r.adi us

R T ¢ ORRhRAE by e b S EERN] B8 RRENAR st A SHE BEEHET] 110

may be undgeieakeip Y6k 2680h¢ $O2 548 RETLPUR20,06/tHd0RE i ate the, SID_value with [ 0108]

In the first option, upon_or after determ ni,g%ﬁthat an update condition is
I

present, DEHSCHENAderation df Hytnd crirage weius o athishiogr@ey didlea s wuppee i s
si mply ex%qgggﬁﬁtg&?&%,h@gsmﬁﬁx%%e area defined by the radius

enconpasses the X 0 e subscriber station's position. Referring to
Fi gure 17,[0116] $n thephichadiion] wioh ob eftaplpteopminingttiat ithe tpdete casditiovhia peesent,

at least one new entry associating the parameter value with a position and coverage

value are added to the lookup table, thus intentionally creating ambiguity in the form of
a conflict situation. Referring again to Figure 17, if the resultant GPS-type position fix is
at location 1702, the existing entry mapping the SID value to centroid location 1706 and
coverage radius R are unchanged, and at least one new entry is added mapping the SID
value as well to centroid location 1716 and coverage radius R’’. To resolve the conflict
for future position fix attempts, depending on the distance between the position fix 1702
and the coverage area 1708 called for by the original entry, either the original or the new
entry could be flagged to indicate which is most probable. During future position fix
attempts, the most probable entry, which could change over time, would be used to
determine the seed position of the subscriber station.

{0111] If, for example, the resultant position fix were to be at location 1710, which is

close to the coverage area 1708 called for by the original at least one entry, the original



the GPS-type position fix is at location 1710; just outside the coverage
area 1708 represented by the centroid | ocation 1706 and coverage radi us
R In that case, the coverage radius R stored in the at | east one | ookup
table is exeegamsdfFom Rto R, so that the new cover R{T/EH260/0105881
associ ated Wth the SID value enconpagges the fix 1710. [0109] In the
second option, upon or after determning that an update condition is
present, the entré associating the paraneter value with a correspondi ng

P

posi ti on aHy cedd&e dgassdaasyaoshpobrlde yclation ¢ ths ptherndligagtively: weredhs ue maps

into a ne it : Qf. 0 : I Gnig) i I Lt S
approach \r,#%%?ﬂt é)gglggr%xpﬁ g‘?g&?ﬁd;ﬁﬁé@?gzﬁ@mere tﬁ%%ldéégﬁ@péﬁ%gst?%i on fix
i s at | ocabivengelaz&]71Baif ahotben system owivesrk ge editpdhd 108 entregdbienflaggedy t he
centroid | ocation éﬁOB afd CcoV. ra‘ge radius R In that case, the entries

in the | odR&W e BRPLLE Brrelafen Qe 0fhe are repl aced, so they associate the

SID val Ued[Mﬁ]‘ ThE V61 MHabRI Fhal Beadidrad il 4 1fedts FANAI BB SubREbsSstifion, Whi ch
toget her define a coverage area 1718 that enconpasses the fix 1702.

[0110] | n Rigige § 800 idlugptésarpartiqabam cenfiguration 18 iarvhich RGM Hd, ndvevalgdat e
condition is pr t t_one new..ent i.at.i.n h r apet er
val ue wit Hn%m‘%xg%ﬁ@odr?dalgéw cg@zrazﬁeg%rgse\l}g utgﬂlatgléésacf?fg%ﬂtséau? %’eﬁa{cgé’gg%es? abl e,
thus int enhér@?ﬁﬂs liy acdeexitile g a8 MdastOitic tpyodeskot fbﬁ)t Ehcﬂm)othfough aet(g%ésti odik bus
situation. Referring again to Figure 17, i e resultant GPS-type

posi ti on f#wZ-i%_maﬁoqﬁgesﬁtw&fhab@g‘}p ‘e ivided W@ﬁ%@xmm%glﬁlﬁéwg D

val ue to GepLinhehilygabi %Rgg\ggs%%nd S%ﬁib@él@ﬁ[i)éﬂ'w ﬁaﬁs%tdfflfﬁ%ed, and

at | east one new entry Is a pi ng the val ue as we to centroid

| ocat i on Ivplagileamdmornyy E3Q6g avhila dicusbRiiberTeationsis ipowetet alowon Ak iildtstrated in f ut ur e
posi tion fi.x at S ependi. . the di stance between the position fix
1702 and Whul dgbomgs GF RIS hondd sPuBeRyE B SHT G B aR AR yEe oi ¢ her
the ori gi Nabkuprtablis copied it RAM 4808, &hih if 1R Gepdidestifidadiigphenetliginy s nost

probable. During future position fix atten_Pts, t he nost probable entry,
whi ch coul 4 &R &RReribeTefationAempls @ @PHEPa pettion fix ddeaphihisatt ivac gpdue

position o) i A . for e t ul t ant
position fi ?ﬁg\i?%&f%)g&gig go?ylsltgg%t (lgf'(;tr}%e %%L%)g 9\#18% o?sthe ié)?g@eglp]oe %%8& %(?)ver age
area 1708 RaM EO8f This mpditbd capyi ig ideatifial witk asiewah &8 Bhin Bigue N8CoDughpal WO
2006/ 102508 PCT/ US2006/ 010588 22 entry could be flagged as .nost probable
inrelati c}ﬁe Pr(?c?sﬁé?% BYwEs ‘%Wﬁé?ﬁsﬁe?;?ta% glet‘ﬂ’éateii &SR ]fgci.ﬁtls #eorsdin on fix
to be | ocajopGoniildAshbiyR04, iR priviivid dIShELIRREEs theh Pfve Bhdnthilel he

[0113] Referring again to Figure 16, the mapping step 1604 may comprises mapping a

SID value, NID value, BASE_ID value, value of any combination of two or more of the
foregoing, or value of any combination of the foregoing with at least one additional
parameter, from an overhead message communicated to the subscriber station by a
CDMA 2000 wireless communications system, to a corresponding position. The
mapping 1604 may comprises mapping a SID value from a System Parameters
Messages communicated to the subscriber station by a CDMA 2000 wireless
communications system to a corresponding position.

[0114] In another embodiment, the mapping 1604 may comprises mapping a Country
Code value, Sector ID value, value of a combination of the two, or value of any
combination of at least one of the foregoing with additional parameters, from overhead
messages communicated to the subscriber station by a 1xEVDO wireless
communications system, to a corresponding position. Thus, the mapping 1604 may

comprise mapping a Country Code value from a Sector Parameters message



coverage area 1718 of another system network or entity, the new entry
could be flagged as nore probable in relation to the other. [0112] The

| ookup table nay be stored in a menory within the subscriber station.

Fi gure 18080i2006(1625p%t es a parti cul ar configurati on 180®ATAUSAPICHINSEOM 1804,
non-vol atile nenory 1806, and RAM 18QG§ are present within the subscriber
station. Each of these nenories is accessible by at |east one processor
(not shown) through at |east_one bus 1802. In this configuration, the

| ookup t abfoBuREIGHsd ta e Sﬁgﬁné’éhstaﬂqniWeadl%@@w%wwmam@sm%nem ly

stored in ﬁ%&@%ﬂndiﬁgg%ﬁidf@ri able portion 1812 that is stored in non-
806,

vol atil e nmenory ile the subscriber station is powered down. As

i |1 ustrat el@15 InFetgpmothed 8Bbodiment, tHeenappingcicDH eray coatprismmiappipg ae MCC up, t he

vari able porti f th ogku bl.e i i.ed i.ntq.RAM 1808, ichis

t he copy i@(ﬁ:\urﬁ %@Ha%?’ﬁﬁ%ﬁﬂﬂ?’%éﬁlﬁe’.éeuﬁggntt V@%%&?’F pe ¥‘§‘é‘?’ }Q"glﬁe
attenpts aof@RPpcbMbiBatRASIftan® Bwé bxmotel FHIY foreBbink ER Sl M8 2P SR BinatiBRYFbe Made
to the copy 1812' of the variable portion of the | ookup table stored in

RAM 1808. thpfosegoinpawisieiatdedsy onssaddifioneli araseetani om atileast ghe oBrhead messager e | SC.
i . f i ' . ' he. updat ed
During t h&n&ﬁ@%@%@ t|8 r%h@&%éﬁﬂ%?g@ﬁ%b#éﬁ}o% %ﬁg@gﬁ@xﬁﬁeﬁe&s‘é L mubilgppdat e

copy 1814 1s s e non-vo us preservi all the
changes t r‘@steﬂn;élw MEpdmﬂﬁxg.poEiﬁdlﬂ.fﬂ]huBeﬁemaﬂapg@ B@alll May oniprigy rirfztpﬂiﬁg ah ge
mappi ng ste 4 onprises ing a | D value, NI D val ue, BASE-ID
val ue, valMg:CéYa?%&%éﬁtﬂggtﬁq gwa%{;{;@%grelemﬁp'@ccglpmwgateq Briggsisgribesr val ue
of any congiathpa GEM BE MTSIR B8 edninflicdiBas syRa8 t%dg'éoh‘gél}?h%hrngst i on

paranmeter, from'an overhead nmessage communi cated to the subsc
by a CDVA®BBOO- wirel ess comuni cati ons system to a corresponding

Syst om Par DUE SRR BB W GRTRE paiond PR sl bt sl BT by

CDVA 2000 emtries| @sciatiignpossiblataloas of Yiet pirkieted SHMIhEIP T 8 BREHehd ON.
[0114] In another enbadi nent, the mapping 1604 nay conprises mapping a
Country CBEfEe8Farqamumeateds by |  Witglese copmiunicaansasysisibi Wik icorresponding  t wo,

or val ue ofos@iBYs. ASANRURAI s &Bb(ﬂﬁé% drﬁ%ﬁélu&%@%o%s 1908 Iﬁéle?%d;ﬁj?% | hlgd

addi ti onal” paraneters, from over nmessages comuni ca
subscri berl9%fati on by a 1xEVDO wi rel ess conmunicati ons system to a
conprise mapping a

Count ry CONLEA) IR 5P Sitparies obbitipaybre CLp SR Ga Jem® Z05Ad GE0E
PCTI US200668:¥a%§ thelsdbscriber station from a wireless communications system.
[0118] Box 1904 comprises accessing the table to determine if at least one entry is
present associating the parameter value with a corresponding position.
[0119] Query 1906 comprises querying whether the entry associating the parameter
value to a corresponding position is present in the lookup table.
[0120] Box 1908 comprises updating the lookup table to add a new entry if the query
1906 indicates the entry is not present in the lookup table. The new entry associates the
values of the parameter with a corresponding position.
[0121] Box 1910 comprises setting the seed position of ’the subscriber station to the
corresponding position if the entry is present in the lookup table.
[0122] The lookup table may be any of the lookup tables previously described. In this
variant of the previously-described “self-learning” feature. In this variant, the lookup
table is updated if the entry is absent associating particular values of the parameter with
a corresponding position and position uncertainty. According to this update procedure, a

new entry associating these particular values with a corresponding position and position



comuni cated to the subscriber station by a 1xBVDO wi rel ess conmuni cati ons
system to a corresponding position. [0115] In yet another enbodi nent, the
mappi ng 1604 nay conprise nmappi ng an MCC val ue, M\C val ue, LAC val ue, RAC
value, Cell ldentity value, Tinme Zone value, value of any conbination of
any two orWedee/18%50% he f oregoi ng, or val ue of any conbiR€IVUBI6H10588 he
foregoing with at |east one additionahgparanmeter, fromat |east one

over head nmessage comunicated to the subscriber station by a GSMor UN TS
Wi rel ess conmuni cati ons _syste tQ a correspandi ng position. Thus, the
mappi ng 16WECHAERLY SeF bl %ﬁ%&ﬁe &ﬁweﬁ/&%%ﬁ&%’sr%ﬁ?%s%%@f)i hadded a

i nformati qgﬂfélg%ﬁgmmni cated to the subscriber station by a GSM or

UNI TS wireless co nications systemto a corresponding position. [0116]

Fi gure 19 [0123]Baxalod8 compuiseh vpiatihg thedewkup dabde byoalding 4 =evwt enttysssavipting
plurality of entries _associatin ossi bl e val.ues of ..t.he par te

obt ai nabl &1 YRF0f 65 erARalr Vb dbohESRn g aORUo n Yo, e pddd o

communi cath@Ngs® Yabeme N palarb@ér RO B dorr@pondindpssitiohSuricitaisd,r @ked, this
enbodi ment includes boxes 1902, 1904, 1906, 1908, and 1910. | 1%& Box
1902 conprassageypicdicAYiggoviatine SThys, far gamalee wapreta lgpkupriablo apseeiaies FE3sage

i ved J: ke j.of - b:Cat | system
[0378] Bon blisg $r SHRE Wil o SirBhaill bt Qulbbiat GHEne ATRACHdRTREY S T
entry is the oknp tadsmey bt npdptddimsahomthetpesitiva lfinefonn the @GPSoypegmpitioni Ng

ition. 119] . 1906 ri ses ryi ng whet her the entr
ggzloc: g'? i rf%%‘“??@laﬁ%g%?%r %ef?%%{gtdt I%F%éﬁr é’%p&?&?ﬁ&%@s‘?ﬂ@@ﬁaﬁs@éﬂ%sent in
the | ookupdsitieh&ix 260420kadRaKed A8 26 QMRY i Bsn WAL foNfle koM hQOkML @D € to

add a newentry if the query 1906 indicates the entry is not present in
t he | ookupnesisicent SfRevalyswestited Py freswbicaibersstation withethe eentioid pdsgiopL08eret er

bosit1on o SEERRLDS0BLHG L Blsundiiads BEERED K IRPLIRHTe 380 MR, The.
entry is presbntiosof tdverdge bisap oh del geogrhhiciPlimftb of theekwtpryt abl e may be any

of the lo bl es previously described. In this variant of the
pr evi ousl| %ﬁg‘gﬁ%‘é Lvig & floyvehgrtnplngrothes smbedment, of 19 methad jof ipdatingea | ookup

table is qsa@fpetgbﬂﬁfhamg Lplfadity &a@é&%s&ﬁaﬁgﬁg 619 VRt bEWeAlveihyes of

the paraneter wt a correspondi ng position position uncertalnty.
Accor di ng messagei parupetent withraovesponding positievs. dikiy ymbedimentaisi itlgsttateisby
parti cul arbo‘;’cgéi‘l%ﬁ aWdEPOAI-a correspondi ng position and position
[0125] Box 2102 comprises receiving an overhead message from a wireless
communications system indicating that an update condition is present.
[0126] Box 2104 comprises updatihg the lookup table responsive to information from a
central server accessible by the subscriber station.
[0127] The lookup table in this embodiment can be any of the lookup tables previously
discussed or described. This embodiment is directed to a variant of the previously
described “self-learning” feature, where the lookup table is updated based on
information from a central server, and is updated in response to an overhead message
from the wireless system indicating that the information on the server has changed.
[0128] The lookup table may associate possible SID values or ranges with
corresponding country centroid positions, coverage ranges, or both, based on
information including the IFAST allocation of possible SID values or ranges to
countries as maintained by IFAST on a server accessible over the Internet at
www.ifast.org. Here, the wireless system monitors the contents of the server, and

periodically broadcasts an overhead message to subscriber stations, instructing them to
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derived fromthe GPS-type position fix) are added to the | ookup table.
[0123] Box 1910 conprises updating the | ookup table by adding a new entry
associ at i *YO 200680258% ues of the paraneter with a corresPeHdiNePsPLEsEgE i on. | n
addition, the added entry may al so asggociate the paranmeter value with a
correspondi ng position uncertainty, such as a presuned coverage radius.

Thus, for exanmple, ere | ookup table associates SID values or ranges
with corr e%véa%po‘!hﬁg 1‘%‘@%‘&"? et bA56q Op AbigEn Y SRl opaems wsriwhed 848, “the
| ookup t abioafisayihRersREREAERASEITARTIERROSI tion fix fromthe G°S-type

position determ nation system Referring to Figure 20, the country 2002
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added to t . . i afi he . mpst r.ecent. SIL.D. val ue_recei ved. by the
subscr i berl}égd%] g@?éﬁﬂ%%%ﬁ[c?ﬁg’ @"3&5‘?18?1& PoS! P Ao dicd dp the, Beqisies Fith 2002
and a pr eswhiell upastedl sreOmhadeotoetha geforthtichaftored dRhe IFASD skMer. UKs adbtherCt ual

radi us of cove{a e based on the q%gographi cal limts of the country. [0124]
Fi gure 21 §%8mRI% B’&\%FF&?SF systemy proadrasts themerssass mhergventhawolher ofupdatesdei ng a

| pokuD ¢ ADhE TRV HodhaBbi il dbkal s AEHETRPIAGI AL 100, RASRIRLE YAl ves of

the overhead nessage paraneter wth correspon posrtio
enbodi ment [0130]iIh leustheradnatwbdiyent, oy e £ the pERicmsly dstOdbed hRARAY (Baxel,0A,

conpri ses i viing..an overhea ssage froma w reless _conmunjcations
Sysbem i ndlbat 1o Phe BelC R RE & 1t P o MR p i GOt 2104
conpri ses prpebaédr AéhdhbIe nleaRit)p tabl e responsive to information froma

central server accessible by the subscriber station. [0127] The | ookup

tabl e in tIR1Edntystannshrr cobadigent ayleast onp ertlctroddipanudindtes ippevided shay

di scussed cll Thj iLent. is directed to a variant _of the
pr evi ousl| y&gn(?glg%r% Jt-')}eggl%rys;eBl % %bgéﬁ%%?%g&nf CE WF%I?SWEP%W%gO?%WWW' tTgf)I eis
updat ed basedoryrstorénd datastricire andrth@dae Slinicire So¥RIes adflGkaii ofRRaRE i n
response to.an quer head rres&%gnﬁggf romthe wireless systemindicating that

the infor nil4ed rPioh RAHELEr ¢ fé%r?geayerhqaémsqsaameommaed a2 may
associ at e yiagsss RbRAnvnidaMédsUSse! wiR BGES %ﬂéliﬂ% p(%ﬂfoﬁgsﬂ%nﬂlkan%bu%%e{] r;[nrgi

centroid positions, coveragé ranges, orp ased on ntor na
i ncl udi ng d19e 23sPAGE Hiel pessthlorvalus pdsthe hpazarGiter wathu esrresporidiitd §9sition

;?u ntries Lﬁéer%-{t{ys.aMcF &ile %Xta Isgﬁbé%};e cr)nrllyaalsg %Er\rllgrriseaaclgglguspi tg‘tl)lg hg\\//igé a i)lhu?alilt; ternet
of entries associating the possible values of the parameter with corresponding positions.
The lookup table may comprise any of the lookup tables previously described or
illustrated. Examples of this embodiment are illustrated in Figures 18A-18D.

[0132] In the case where the data structure is implemented as a lookup table, the
plurality of entries in the lookup table may be stored in order of priority. Or, the plurality
of entries may each be associated with a hash value, and stored in ascending or
descending order of the hash value, with a hash function available to map values of the
overhead message parameters to a hash value. And, as illustrated in Figures 18A-18D,
the memory may be ROM memories, RAM memories, non-volatile memories, or
combinations of the foregoing.

[0133] Examples are also possible wherein at least some of the entries conflict. Figure
22A illustrates an example of a lookup table 2200 having two conflicting entries,
identified with numerals 2206 and 2208. Entry 2206 associates the SID range SIDr-SIDs
with a first position, POS1, and first position uncertainty, UNCI, while entry 2208

associates the SID value SIDr with a second position, POS2, and second position
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an over headdisaigabs theswoi eatrtes doficttwitiorie esiser FoNTHe ISIDatalue BIDS. YAl em
wi th correspondi ng tBosi tions, The data structure may _al so_associate the

possi bl e VBf GaEeoR the fblpadlsgbaveran i b, Keptified ysitinygepbdiOd By indicating

uncer t ai ntj,gs, Ffﬂg b er %&@caﬁﬁgﬁg%@iem aaérgovaﬁ@mrr%rfg% iéqogrgige%g)ie?b' e

having a plurality of entries asSoclating the possibl®e va he
par anet er iFigure22A,.dbphitii fog epos2206 ons:t, indituting ok eyptrit ialdoze prayatiotipn i se any

of the | ookup l.es previously describe ol Ll USETated. Exanpl es of
this embodi™ r#%grbgc “g? 6t3{ep§§gﬁs P’?’na\“—tgj egﬁ ﬁX—é@fﬁ‘f‘"ﬁ&%‘?]W}}eﬁe% 8% ase
wher e the TH08 gepsdsents bt (Ranitlforiz6PEBMRBLOM cagieh | ookup table, the plurality
of entries in the | ookup table maybe stored in order of priority. O, the

plural ity [0&IS1&er ims, thase biticn phengs Setexample, anton2208tvauld lotar heedeemadl st or ed
In ascendiggeQfore ga ﬁﬁl@%églg%nﬁrg%bd% tﬁalegaslaaélpouéﬁliﬁ'veo'cat\fgn:& e h%ﬁlgdrgggﬁt 'on

avai l abl e to map ues o over head nessage “paraiet ers
val ue. Andfigwas 16) hudlustadted!in Righieg2?Be shel Blrbil &3, entriyl B208HEMSdtY reflBoting h&ROM

nmenori es, M ries, nop-volatile nenmories, or conbinations of the
f or egoi ng.c%gggﬁﬁ??g §r”é"§?t§’8t?)‘?}§3§’i2lgpg' wherein at |east sone of the
entries cqoiled]Cver Hh8UHHE entries may also change. For example, in Figure 22A, entry 2208

could be an entry newly added through invocation of the method of Figure 16. Or, as
illustrated in Figure 22C, if the conflict is resolved because, for example, the carrier
ceases unauthorized use of SIDr and/or this SID value is taken off the list of identified
conflicts maintained on the IFAST server (Figures 9A-9B), through invocation of the
method of Figure 21, entry 2208 would be deleted.

[0137] In another embodiment, the data structure associates possible SID values, NID
values, BASE_ID values, values of any combination of two or more of the foregoing, or
values of any combination of the foregoing with at least one additional parameter,
obtainable by the subscriber station from an overhead message communicated by a
CDMA 2000 wireless communications system, with corresponding positions. The data
structure may associate possible SID.values, obtainable by the subscriber station from a
System Parameters Message communicated by a CDMA 2000 wireless communications
system, with corresponding positions. In this implementation, the data structure may

also associate the possible SID values with corresponding position uncertainties.



22A illustrates an exanple of a | ookup table 2200 having two conflicting
entries, identified with nunerals 2206 and 2208. Entry 2206 associ ates
the SIDrange SIDr-SIDs with a first position, POS1, and first position
uncert ai ntWO 20032508 whi | e entry 2208 associ ates the SIHOTGEH20/08I58% with a
second Position, POS2, and second posig7 on WD 2006/ 102508
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ggﬁénsg As'an examp{ e dafa structure may assom%tes the poss1b1e MCC values

with corresponding position uncertainties.

[0140] Figure 23A summarizes in table form examples of some of the parameters that
may be used in the lookup table for a CDMA 2000 or 1xEVDO system, while Figure
23B summarizes in table form examples of some of the parameters that may be used in
the lookup table for a GSM or UMTS system. Other examples are possible so nothing in
these tables should be taken as limiting.

[0141] Figure 24 is a block diagram of embodiment of a system for deriviﬁg a seed
position for a subscriber station. In this embodiment, one or more memories 2402a,
2402b, 2402¢ are configured to store a data structure associating possible values of a
parameter, obtainable by the subscriber station from an overhead message
communicated by a wireless communications system, with corresponding positions. In
addition, processors 2404a, 2404b, 2404c are configured to (1) obtain values of the

parameter from the overhead message communicated by a wireless communications



obt ai nabl e by the subscriber station froman overhead nessage communi cat ed
by a CDMVA 2000 wireless comuni cations system w th correspondi ng
positions. The data structure nmay associ ate possible SID val ues,

obt ai nabl evoyodshe2sgtibscri ber station froma System Parrmar20ms/0Msssage
comuni catedby a CDVA 2000 w rel ess g mruni cati ons system wth
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uncert ai ntsysan; (@Pa@eGHhE 025 38uREE/sUBRDIGHE B F88e of the[mQarB&]es lim oydst taanot her
enbodi ment t@g d?ta Eééuctur € .8 soci at es ﬁossiob .e ,Coudnéé;aec‘gde val ues,
Sect or | D™AR BEIANFY 04 4% BIPRE EoASPHETPPOR SR T HELL WO, WO VE 88€%%f any

conbi nat i §BsiRbn bile lsRBBHRIr BEMIYA fFSpsHREe 6 tHIREEse (s inhcditaies RATRNRADLS
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structureassoci ates possi ble MCC values, MC val ues, LAC values, RAC
val ues, Ceirdcesstien242p, 2402be 24020 may bereonfigiraedo sotathgesged ppsitipy of dhdi nat i on

f f . i | . VA i i i
i th one oPoRErd ST HBRIERE: PRSP Be, VO b BRERC 20

comruni catpeskided ardvghes Wosmste LETrths saischber byativn §Pdsition Rdlmgwionet ssition
communi cations, system_wth corresponding positions. In one
i mpl ement APty amgyailable: ruct ure  associ at es possi bl e MCC val ues,

obt ai nabl i i r L i y a GSM
o OMTS wi1P R AR, A o e e SRR el R R oY B o

exanpl e, tdnried atsacistingipessibie vales af Segastnegers hithpossipohdiny/pasitiedsu®se wit h
corresponding,.posi tion ertainties. [0140] Figure 23 u rizes in
Cabl o or MBI eot R LS R 1T ik Aot HADe WSO B USSR T ¢ ne

| ookup t abyafinfcbdrs itkbbiPesgOMdnloshtiSE YR BIseeMm While Figure 23B
summarizes in table form exanpl es of some of the paraneters that nmay be

used in tIAEM] Feip 2% abht blopk diagragspd o InuNmEenat 0 of leer systemnh dds ar e
possi bl e %)Mﬁfap mlglelin&tation, the processors comprise a position engine 2502a for deriving
the seed position of the subscriber station, and a searching engine 2502b for fixing the
position of the subspriber station responsive to the seed position. In this implementation,
the memory comprises ROM 25042, non-volatile memory 2504b, and RAM 2504c, each
accessible to the processors through busses 2506.
[0145] The data structure in this implementation has a fixed portion and a variable
portion. The fixed portion is stored in ROM 2504a, and a master copy of the variable
portion is stored in non-volatile memory 2504b while the subscriber station is powered
down. Upon power up, a copy of the variable portion is stored in RAM 2504c. Any
updates to the variable portion while the subscriber station is powered up are made to
this variable portion. When the subscriber station is powered down, the updated copy in
RAM 2504c is stored in the non-volatile memory 2504b, overwriting the previous
master copy and serving as the new master copy.
[0146] As an example, as represented by the table of Figure 23A, the data structure

associates possible SID values, NID values, BASE ID values, values of any
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[0148] In still another example, represented by the table of Figure 23B, the data

-

structure associates possible MCC values, MNC values, LAC values, RAC values, Cell
Identity values, Time Zone values, values of any combination of any two or more of the
foregoing, or values of any combination of the foregoing with at least one additional
parameter, obtainable from overhead messages communicated by a GSM or UMTS
wireless communications system, with corresponding positions. In one configuration,
the data structure may associate possible MCC values, obtainable from a Location Area
information element communicated by a GSM or UMTS wireless communications
system, to corresponding positions. In this configuration, the data structure may also
associate the possible MCC values with corresponding position uncertainties.

[0149] In yet another example, referring to Figure 26, six data structures may be
maintained, comprising the Latest GPS Fix data structure 2602, the SID Latest data
structure 2604, the SID Self Learning Database 2606, the SID Country Table Database
2608, the Latest Base Station Information data structure 2610, and the SID Serving data



[0145] The data structure in this inplenentation has a fixed portion and a
variable portion. The fixed portion is stored in ROM 2504a, and a naster
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2604, the SIDlatest field holds the latest serving SID for the subscriber station, and the

gpsWeek and gpsMs fields hold a time-stamp of this latest serving SID. Again,
gpsWeek holds the week SIDlatest was last updated, and gpsMs holds the time (in
milliseconds) within that week the update occurred. ‘

[0153] Within the Latest Base Station information database 2610, the BSLat and BSLon
fields hold, respectively, the latitude and longitude (in degrees) of the base station
serving the subscriber station. The Dmar field holds the MAR for this base station, as
derived from the size of the search window used by the base station to search for pilots
of neighboring base stations. The gpsWeek BsInfo and gpsMs_BsInfo fields hold a
time-stamp of the time the BSLat and BSLon fields were last updated, expressed in
terms of the week and the time within that week the update occurred. .

[0154] The values of the SID Latest data structure 2604 are updated (in RAM) (1) when
the subscriber station is powered up, (2) when an out of service (OOS) condition is
detected, or (3) when a handoff to a new serving system occurs, as each of these

occurrences should trigger the host wireless system to communicate overhead messages



Identity values, Tinme Zone val ues, values of any conbination of any two or
nore of the foregoing, or values of any conbination of the foregoing with
at | east one additional paraneter, obtainable from overhead nessages
conmmuni cated by a GSM or UMIS wi rel ess comuni cations system wth
correspond¥f@%468435% ons. In one configuration, the datRECTH20SOUWSES Ay
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[0156] The SID Serving data structure 2612 contains a field, SIDserving, that holds the

SID of the current serving wireless system, and fields holding a time stamp of the time
the SIDserving field was last updated. If the subscriber station is OOS, the value of
SIDserving is 0. If the subscriber station is in service, then SIDserving is a number in
the range of 1 to 32767. Normally, SIDserving and SIDlatest hold the same value, but
there are circumstances where the two will differ. For example, when the subscriber
station is OOS, SIDserving will be 0, while SIDlatest will hold the SID of the serving
system just prior to the QOS condition. Similarly, when the subscriber station has

undergone a handoff from one system to another, SIDlatest will hold the SID of the

serving system just prior to the onset of the handoff condition, while SIDserving will

hold the SID of the serving system after the handoff.”

[0157] The SID Self Learning Database 2606 is a circular fixed size array with entries

sorted by GPS time, with each having the format illustrated in Figure 29. The size of the

array is chosen based on typical travel assumptions. Assuming a typical subscriber

travels between Korea, Japan, and the United States, a fixed size array of 55 entries may



gpsWeek and gpsMs fields hold a tine-stanp of this |atest serving SID.
Again, gpsWek holds the week SID atest was | ast updated, and gpsMs hol ds
the tinme (in mlliseconds) within that week the update occurred. [0153]
W t hi n t heVP30a025Bhse Station infornmati on dat abase 26 HET/HY3606BBIS8R and
BSLon fields hold, respectively, the 3zatitude and | ongitude (in degrees)
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value of SIDserving with a centroid location and a coverage radius. If so, the variables
CentroidCountry and RadiusCountry are respectively set to these values. A variable
DeltaRadius is also set to the difference in position between the GPS fix and the
centroid location of the country. If the value SIDserving cannot be associated with a
centroid location and coverage radius because an entry keyed to SIDserving is not found
in the SID Country Table Database 2608, the variable RadiusCountry is set to RadiusSL,
the default coverage value, and the variable DeltaRadius is set to O (thus guaranteeing
that a conflict condition will not be detected, consistent with the lack of an entry in the
SID Country Table Database 2608).

[0160] If DeltaRadius is greater than RadiusCountry, indicating that the GPS fix is
outside the coverage area for the country as indicated by the SID Country Table
Database 2608, a conflict condition is detected. Accordingly, the value of the mask
field, in either the newly allocated entry or existing entry, whichever situation is present,

1s set to a logical “1” to indicate the presence of a conflict for SIDserving. Otherwise



updat ed when the subscriber station is in service during |IDLE or ACCESS
nodes. [0156] The SID Serving data structure 2612 contains a field,

SI Dserving, that holds the SID of the current serving wirel ess system
and fiel dswhabaditnzFosm ti me stanp of the tine the S| Dserndmgs2bisehakssvas | ast
updated. |f the subscriber station is g@ the value of SIDserving is O.
I f the subscriber station is in servic3, then Sl Dserving is a nunber in
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will now be pr
[0162] Once the value of the mask field of the entry is set or cleared as appropriate, the

latitude and longitude of the GPS fix are then stored respectively in the latitude and
longitude fields of the entry, and the time stamp of the GPS fix, represented by the week
and time (in mS) during the week the GPS fix occurred, are stored respectively in the
gpsWeek and gpsMs fields. The pseudo-code then completes execution.

[0163] Note that, through execution of the pseudo-code, if no entry keyed to SIDserving
is present in either SID Self Learning Database 2606 or SID Country Table Database
2608, indicating SIDserving has not been previously encountered and is also not
associated with any country represented in the SID Country Table Database 2608, an
eniry keyed to SIDserving is added to the SID:Self Learning Database 2606 that
contains the position and time-stamp of the GPS fix that occurred while the subscriber
station is being serviced by SIDserving. That is useful becaﬁse, when SIDserving is
encountered in the future, the GPS fix position (with a position uncertainty reflecting the

age of the GPS fix) may then serve as the seed position of the subscriber station.



[0159] Referring to Figure 32A, a default coverage radius, RadiusSL, is
set to 400 km a value which is configurable. A check is then nmade to
determne if an entry keyed to SlDserving is present in the SID Country
Tabl e Dat aWagen6a61383 whi ch associ ates the value of S| Dxavud200y/msed a
centroid lotdation and a coverage radi us. If so, the variables

Centroi dCountry and Radi usCountry are respectively set to these values. A
variable DeltaRadius is also set to the difference in position between

t he GPS fi pl1ediditehpdatingrendgiogulating of entrigsfin theeSIDOSHf Lgarning Diakebase1606
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to 0 (thusPQtragdsnvesififgcontents okthislia stueturcomatarrdin RAM areottorpd injeatect ed,
consi stent Wi a 0, Vil bl e. base
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3208 and cloveifugef thegsepsiatesippountin (Gaeh ndgis REP-00Qf jedian) sué thegading field 3202
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iusCountry 1s's

val ue 3208, and the vari abl e et to the value 3206. If
the GPS fi 016§ Igfishk exdnpe, théSID CanitabTsldbhthbdRe 60K isi ssfisdttatile stoked inal ue
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2608 is fixed, the situation is handled through an entry in the SID Self Learning
Database 2606.
[0167] To populate the table, the current table of SID ranges from www.ifast.org is
downloaded and sorted by SID range. Each entry is augmented with a hash field holding
a hash value inversely related to the priority of the entry, centroid location fields
(latitude and longitude) holding the centroid location of the associated country, and a
coverage radius field holding the radius of coverage. The hash value assigned to an entry
is inversely related to the degree to which the subscriber is expected to travel to that
country. For example, for a subscriber expected to travel extensively between the United
States, Japan, and South Korea, the United States-associated entries might be assigned a
hash value of 1, indicating highest priority, the Japan—associated entries might be
assigned a hash value of 2, indicating the next highest priority, and the South Korean-
associated entries might be assigned a hash value of 3, indicating the next highest

priority. As fixed in ROM, the table will be ordered by hash value in ascending order,



contrast, if the GPS fix is gps2 (the same as the centroid |ocation 3208),
then the variable DeltaRadius is set to 0, indicating that gps2 is
coincident with centroid |ocation 3208. A conflict is not detected in
this case because the value of DeltaRadius does not exceed that of

Radi usCourt¥@ 006199388 i ndi cati ng that gps2 is w thin the PEIHIGMHa0LIIss
coverage area of SlDserving. [0162] O3ge the value of the mask field of
the entry is set or cleared as appropriate, the |latitude and |ongitude of
the UPS fix are then stored respectively in the latitude and |ongitude
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i ndi cat i ngoﬁ@&ﬁ{csltﬁwtabﬁma%emﬁ@n@ﬁwz InRISHLY eRIREP RN 86le 304, fhdn kSO not
associated wth any country represented in the SID Country Tabl e Dat abase
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future, the GPS fix position (with a position uncertai nt\é‘?reflecti ng the

age of thesghiscnsgautivg yanggof SRs. Eheyeenirpid rosign disld ts Bian deadedhavithitbecri ber
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updati ng anél popu a%?ng of ernt ie$ in ?E@eéﬁgﬁragé?sfﬁeﬁ%éfﬁ%}eﬁga%rg age 2606
occur i n Raledhd defivespecifde nederkd at the céfrodd losative thathercomppasashoentishen a
GPS fix is_.obtained.and th ubscri ber. station is,currently in service.
When the sUBERT i e Bl %ﬁ%‘i‘@e 5o QHiGEFg\?\?X PHGTHY basilesht élleaS}E KL dat a
struct ure RSighddab esthichtri?AM are stored in non- volatile nmenory, thus
ensuring that the updates and new gg]gopul ated entries are preserved.

[0165] Thel0&e9D Faguent $1A-Fh6| Busteteap 2318 ramgable that|bosoegn desnleaded fiany
entries eagh.; iaki j e S| iLth a country
centroid | ocafl?%?l&gr?g& &d egﬂeﬁ%&e)ﬂlsﬁgﬁgde&lg%ﬁg%a%%b%fi 3? ARE™ SIPTEHTRROFY i n
thi s dat abiiDeCowntry|TabltDatstesde R60SETHo eriri8Oin theeableirBivaddd ihicel elo@psgls t he
starting hol ds the ending SID in the

SIDin the range, the SlDend fiel
range, t heﬁ’gat‘b? RS ghﬁgq gre &Heaﬁsigé?‘{jéiﬁ% Yalug &y fheciangelyl3 ioMesdent r oi d
l'atitude afgportional to the priority of the entries in the group. For example, the largely U.S.-

associated entries within the SID range 1 to 7807 are assigned a hash value of 1,
representing the highest priority entries, the Japan-associated entries within the SID
range 12288 to 13311 are assigned a hash value of 2, representing the next highest
priority level, etc. Notably, all the Caribbean associated entries are consolidated into a
single entry representing the entire Caribbean region that is assigned a hash value of 15.
[0170] A high level algorithm for determining the seed position of the subscriber station
will now be discussed. Whether the subscriber station is in service (IS) or out of service
(OOS), the algorithm involves evaluating all the possible sources of the seed position,
and selecting the source that has the lowest position uncertainty. The algorithm proceeds
in five stages, determining a possible seed position and corresponding position
uncertainty at each stage, and populating two vectors, SeedPosition(i), 1 <i < 5, and
SeedUncetainty(i), 1 <1< 5, at each stage.

[0171] In the first stage, the position uncertainty associated with the latest GPS fix is

aged to current time using the pseudo-code of Figure 33. According to this pseudo code,



| ongi tude of the associated country (each in units of 0.0001 radian), and
the radius field holds the coverage radius (in km of the associated
country. [0166] In this exanple, the SID Country Tabl e Database 2608 is a
fixed tablWOgensne2308 n ROM that is not changed after tPRETHINGGOLISEY
station is activated and put in servigg. Rather, during manufacture, the
table is populated using a current table of SID ranges as obtained from
wwv. i fast.org (see Fi %ures,8A-8G_f or an exanple), and then fixed in ROM
If a SID i STE3 equdity Hedlitierenpedn timerbgtvaren the quiventdime @l the tigneTagged

Dat abase ' i ' A i I ntry.in the
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multiple entries in the table may t sollTda p;ifate.
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centroid Qosétign field is then | oaded with
alid GPS fix, and algorithm terminates without proceeding to the next stages. By the

same token, if SeedUncertainty(1) is outside the range of this typical requirement, then
the algorithm proceeds with the next stages.

[0173] In the second stage, if the Latest Base Station Information data structure 2610
holds non-zero values of the latitude and longitude of the serving base station, the
position uncertainty of these values is aged to current time by executing the pseudo code
of Figure 34 if data structure 2610 holds non-zero values of base station lat/lon.

[0174] Similar to the code of Figure 33, in the code of Figure 34, TimeDelta, equal to
the difference in time between the current time and the time tagged to the base station
lat/lon values, is calculated. If this TimeDelta value is less than 2 hours, the assumed
velocity of the subscriber station, seedpos_MsSpeedMax, is set to an assumed
automobile velocity, seedpos_MsSpeedMax_car, for example, 33.975 m/s (76 mph),
and is otherwise set to an assumed airplane velocity, seedpos MsSpeedMax_air, for

example, 178.816 m/s (400 mph). The assumed velocity, seedpos_MsSpeedMax, is then



centroid position of the entire region, and the coverage radius field is
filled wth a radius value that defines a circle centered at the centroid
| ocation that enconpasses the entire region. The entries in the table are
t hen order¥W@2B86/1820%ri ty based on the hash val ue assi REHUI200604¢H88 ent ry.
[0169] Figures 31A-31Gillustrate a SI{) range tabl e that has been

downl oaded from ww.ifast.org and augnented in part in the manner
described to forma precursor of SID Country Tabl e Dat abase 2608. The
entries i nmuliplied by shexFiancelip galye inarsive ot e digpementa] pasitine vaesrtaingsdien each
group are i e lh t I - ! rsel roportional
Po the pri o Hy sl PGt SR b AR SRS il S L RRER ¥ PR
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Not abl y, all tr?e_ Cari bbeanﬁéar.ssoclzi ated entries are CORESF%%teed%F% a

si ngl e ent pspumpiiore Seh thengybsdriber stafioneis Gagatdshesaewhery om thehfate pthassithned a

hash val 15 .. 10170] A hiah | evel algorithmfor d i ni ng_ the seed
posi t1 on ot rierelficaeRkety i bokSilGiers RO Yia e, ERE R B o

subscri ber defwit ipositio inbefgifty GRe (sb@hdOmstankiatioh SERM §Bsitib MR ertdilie
al gorithm invol ves eval gﬁti ngtéal | the possible sources of the seed
&

posi ti on, Fafiderdicetaintyiy)s i ectde Wneataiid Slplon. Higseatestan the defpylt pesition
uncert ai nt .2 Paeikb i ' L nisng.:
possi bl e seecg po??ti on1 %n e@%@ﬁ@ggﬁ?ﬁ ﬂgg&%})ﬁg{aﬁtg}%ﬁﬁ%gﬁﬁ glmrt#ylﬂaftﬁeerach
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SeedUncetainty(i), 1 < i <_ 5, at each stage. [0171] In the first stage,
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to the GPS stored in the matching entry, is calculated. If this TimeDelta value is less

than 2 hours, the assumed velocity of the subscriber station, seedpos_MsSpeedMax, is
set to an assumed automobile velocity, seedpos_MsSpeedMax_car, for example, 33.975
m/s (76 mph), and is otherwise set to an assumed airplane velocity,
seedpos_MsSpeedMax _air, for example, 178.816 m/s (400 mph).

[0176] The assumed velocity, seedpos_MsSpeedMax, is then multiplied by the
TimeDelta value to arrive at the incremental position uncertainty due to the aging of the
GPS lat/lon values from the matching entry. This value is then added to the inherent
position uncertainty of the GPS lat/lon position, seedpos_default_sid uncertainty, to
arrive at the aggregate position uncertainty of the GPS lat/lon position from the
matching entry. This value is then compared with a default position uncertainty,
associated with the assumption that the subscriber station is located somewhere on the
face of the earth, with a position uncertainty that encompasses the entirety of the earth.

If less than the default position uncertainty, the third instantiation of the position



assunmed vel ocity, seedpos_MsSpeedMax, is then nultiplied by the TineDelta
value to arrive at the increnental position uncertainty due to the aging
of the GPS fix. This value is then added to the inherent position
uncert ai ntYO@POSIAEOEPS fi x, GPS Fi x Position Uncert ai nRGI/{T206501958%
Unc__gps in Figure 27), to arrive at t4g aggregate position uncertainty
of the latest GPS fix, which is stored in SeedUncertainty(l). The first
potential seed position, SeedPosition(l), is set to the latest GPS fix.
[0172] Per 3%‘?8?6’53" b%%ifraf e‘f%%??'g?’c‘ﬁ petdp ig}%f 3ggLPettR @Asijen ayesrigmteef tho GRSt er ni ne
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of the serRsHignpusertaintitofdhe GPRdat/poposition seetdpes tdafanltysi@funbdesgy, valiues is

aged to cu 0O XEcutj t he pseudo code of Figure 34 if data
structure g%ﬁgésﬁ%qn@ 1%%65?02%‘19 ?ﬁﬁ?‘(}g’ép tlor?a%‘@“ g}{eé?qt@ﬁ% g on. [0174]
Simlar tof017s I£ deeubdcriberguitn3Sout o séRe GRfIEn AtryTnGidfBadbeod '15%‘?'0?5 ta,
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multiplied by the TinmeDelta value to arrive at eI ncr
uncer t ai nt%Seien thesubseibey ptaorois ontd shrarie. Inttiait bartioh af (He@Bda, it SIB®esT Ni S

val ue is tibhep: addled ; he ositian uncertainty of the base
station pési '[Btl on ?ﬁ)n‘%ﬁhalian&ﬂcgg?eég%)“%&‘ﬁa‘? P?G]é‘s deeideecodg gy ebeytede apbsi t i on
uncer t ai ntpyogudm tchetrdlas eetainat ivaithobBtdlduRinp GStoliHR st RGE } .at | on.
This value is then cq red with a default posit ison unJ(;:ﬁerg-Jtr g%@éﬁ% ron
d Sesititetanty
associ at ed ¥ F amty. It a matching entry for SIDlatest in SID Self Learning Database
2606 indicates the presence of a conflict, or a matching entry for SIDlatest is absent

from the SID Country Table Database 2608, then SeedUncertainty(4) is set to the

default value of the whole earth, and SeedPosition(4) is set to a default value of 0 lat and
0 lon. If a matching entry is present in SID Country Table Database 2608, and a conflict
condition is not indicated for SIDserving, then RadiusCountry is set to the coverage
radius from the matching entry in the SID Country Table Database 2608, and the
position uncertainty for SIDserving, also equal to RadiusCountry, is then aged to the
current time. To accomplish this, TimeDelta, equal to the difference in time between the
current time and the time tagged to the SIDlatest, is calculated. If this TimeDelta value
is less than 2 hours, as before, the assumed velocity of the subscriber station,
seedpos_MsSpeedMax, is set to an assumed  automobile  velocity,

seedpos_MsSpeedMax_car, for example, 33.975 m/s (76 mph), and is otherwise set to



assunption that the subscriber station is | ocated sonewhere on the face of
the earth, wth a position uncertainty that enconpasses the entirety of
the earth. If less than the default position uncertainty, the second

i nst ant i at WOrR0@&f10t¥4® positi on uncertainty, Positi onUncRETBS200N01PPE | s set
to UncertaintyBSlatlon. If greater thagp the default position wuncertainty,
PositionUncertainty(2) is set to the default position uncertainty. In

ei ther cage, SE€ i ble.se osition, SeedPosition(2), is set
to the bas%?s{fl a ?‘gn lﬁga@}g I‘%ir)?sc oeERY 2‘915%‘)1{5’?5}\51]”{43}{: ?‘Pfeeﬁ’i'ilﬂl‘él Li84g8 mfsseudo
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t han t he aﬁ%b&ﬂposi tion uncertainty, the third instantiation of the
posi tion Fero5d gorsion alidersepdy1vee gllustated i Eiguas $GB;, governs in the
SeedUncer t@kdWdra3he o ; : . - egat iZion uncertai.nty of the
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ei ther CasﬁDla&e@E utuﬂc':artfrjlg%)eﬁstflg lsﬁ)sgrﬁ)eeg station crossed a SID boundary during a long

traffic call. In this case, the position uncertainty for the centroid location associated with
SIDlatest, which is the coverage radius for SIDlatest, is aged to current time. TimeDelta,
the difference in time between current time and the time tagged to SIDlatest, is
multiplied by seedpos MsSpeedMazx, the assumed velocity of the subscriber station
(discussed earlier), and the result added to the coverage radius for the latest SID,
RadiusCountryLatest. The result is then compared with the SIDServing country radius.
SeedUncertainty(4) is set to whichever of these two values is less. SeedPosition(4) is
then set to either the centroid location associated with SIDlatest or that associated with
SIDserving. If the aged SIDlatest country radius is less than the SIDserving country
radius, then SeedPosition(4) is set to the centroid location for SIDlatest; otherwise, it is
set the centroid location for SIDserving.

[0182] To explain this further, consider an example where a subscriber station located

in Korea crosses the border into China during a call, and the elapsed time is such that



position, SeedPosition(3), is set to the GPS lat/lon position fromthe

mat ching entry. [0177] If the subscriber station is in service, and a
matching entry is present in database 2606 that matches Sl Dserving, aging
of the GPSVOaUd182F0position fromthe matching entry i sPEEESA0EH/010588
unnecessary’“tn thi's tase, SeedUncertqliOnty(S) is set to the inherent
position uncertainty of the GPS lat/lon position,

seedpos_default _sid uncertainty, and SeedPosition(3) is set to the GPS
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seedpos_MsSpeedMax, is set to an assunmed autonobile velocity,
seedpos_ Vs SpreBasitisn(Ehis setftp thealetais0dat/0dgn galge.n s (76 nph), and is ot herw se
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is then set to whichever of the five possible values, SeedPosition(i), 1 < i < 5, has the

lowest corresponding SeedUncetainty(i), 1 <i<S35.

[0186] The PE then derives acquisition assistance information for the selected seed
position and position uncertainty, and passes this information on to the GPS Searcher. If
the GPS Searcher fails to produce a valid GPS fix, and the seed position that was
obtained previously was generated from the SID Self Learning Database 2606 or SID
Country Table Database 2608 options, the PE regenerates the acquisition assistance
mformation using the seed position as the default 0 lat/0 lon value and the position
uncertainty as the default whole earth value. It then provides this information to the GPS
Seatcher, thus initiating another GPS fix attempt.

[0187] While various embodiments, implementations and examples have been
described, it will be apparent to those of ordinary skill in the art that many more

embodiments, implementations and examples are possible that are within the scope of



[0180] The assuned vel ocity, seedpos_MsSpeedMvax, is then nultiplied by the
TineDelta value to arrive at the increnental position uncertainty due to
the aging of SID atest. This value is then added to the inherent position
uncert ai ntYyYogposIaEs0gentroid | ocation correspondi ng to BITHReAK)588

Radi usCountry, to arrive at the aggreggte position wuncertainty of this
centroid location. This value is then conpared with a default position
uncertainty, associated with'the assunption that the subscriber station is
located sBRERNEFEIHORITEUPHELIE fvERionds ppto byilinited sysentun erlatignde theai nt y
that enconpaRags) dififis. entirety of the earth. If less than the default
position uncertainty, the fourth instantiation of the position
uncertainty, SeedUncertainty(4), is set to the aggregate position
uncertainty of the centroid position fromthe matching entry. If greater
than the default position uncertainty, SeedUncertainty(4) is set to the
default value. In either case, the fourth possible seed position,
SeedPosition(4), is set to the centroid position fromthe matching entry.
[0181] The second portion of the pseudo code, illustrated in Figure 36B,
governs in the case where the subscriber station is in service. A check
is first made to determine in the country associated with SlIDserving is
different fromthe country associated with SID atest, indicating that the
subscri ber station crossed a SID boundary during a long traffic call. In
this case, the position uncertainty for the centroid | ocation associ ated
with SID atest, which is the coverage radius for SID atest, is aged to
current time. TimeDelta, the difference in tinme between current tinme and
the tine tagged to SID atest, is nultiplied by seedpos_MSpeedvax, the
assunmed velocity of the subscriber station (discussed earlier), and the
result added to the coverage radius for the |latest SID,

Radi usCountrylLatest. The result is then conpared with the SIDServing
country radius. SeedUncertainty(4) is set to whichever of these two
values is |l ess. SeedPosition(4) is then set to either the centroid

| ocation associated with SID atest or that associated with SIDserving. If
the aged SIDl atest country radius is |ess than the Sl Dserving country

radi us, then SeedPosition(4) is set to the centroid |ocation for

SIDl atest; otherwise, it is set the centroid |ocation for SIDserving.
[0182] To explain this further, consider an exanple where a subscri ber
station located in Korea crosses the border into China during a call, and
the elapsed time is such that WD 2006/ 102508 PCT/ US2006/ 010588 40



the aged country radius of Korea (SID atest) is |less than the country
radius of China (SIDserving). In this exanple, SeedUncertainty(4) would
be set to the aged country radius of Korea, and SeedPosition(4) would be
set to the centroid |ocation of Korea. [0183] If the countries associated
with SIDserving and SID atest are theisane, but a mtching entry in SID
Sel f Learni ng Dat abase 2608 associated with SIDserving indicates a
conflict, SeedUncertainty(4) is set to the default whole earth uncertainty
val ue, and SeedPosition(4) is set KdLAIMMSdefault O lat/0 ion position. If
the counties are the sane, but no conflict associated with SIDserving is
i ndi cated, then the position wuncertainty for the centroid |ocation

associ at gd W Ahn&hdBer deriRthgi sSseadpshitioh sTarsubdtibéd siion il @ vaktRepl i sh t hat,
TinmeDelta, the difference in_ tinme between current tine and the tine

t agged t ECBMPRIERNANARYSICNs COMPHSIMY | ed by seedpos MsSpeedMax, the assumed

vel ocity of I i I i er t resul t
2dded 1o the Soquran eaRtLAL SR M arHARS iRt S e {Ren
conpar ed wi t hd¢rhengibt aeddtpositioh of tarstbscpbeistation froome partmetet in thal ue.
SeedUncerta'hnt yn(l4é i S set. to whichever of these two values is |ess.
SeedPosi PY GRS REEEPMPHSIBE her the centroid | ocation associated with

Sl Dserving. [0184] ddrividga fiSepshinmestimanetoy (R)subseriset stitontfhen def aul t whol e
earth value, and SeedPosition(5) is set to the default O [at/0 Ion val ue.

[0185] At thepﬁfaﬁé‘leﬁfsi on of these five stages, the seed position of the
oL e St al T OatichythBR0 Rl o Qe HOPYR Ll DL LRARILBLR, Val ues,

SeedPosition(i), 1 <_ owest correspon
SeedUncet ai nty(i), settirfg the see8.pofi€id® 61 th¥ kebsBHiber heatiow ar the ¢isst @ogjtiosi t i on

assistance informati.gn for the selected. seed. position and position
uncertainty, ?fﬁlﬂi“ f‘a‘égbessef?ﬂdsf’%%‘r)aﬁﬁﬂ??t%ﬁ ‘Wﬁvatﬂélgfehe GPS Searcher. If the

GPS Searcher fail Sse&tﬂlgﬁh@%é@%oﬁti&!@bfﬂﬂe%cﬁlﬂéﬁstaﬁ@ﬁt&ﬂﬂ@ﬁ?ﬁ?@siﬁ&?i tion that
was obtained previously was generated fromthe SID Self Learning Database

2606 or SID CHuHT i theaisrendmesition s&imae Basqphiplss Hositipe umertpiageiier dees t he
acqui sition agsi qﬁ}g] e nf.o tion using the seed position as the default
O lat/0 lon vgﬁjé& an %Sﬂlélg{pebgslﬁpi on uncertainty as the default whole earth
val ue. It then pr ossettthesthe kded position ofthe substiiber katiGiP® thSeaoath eositidrhus

initiating another GPS fix attenpt..[0187] While various enbodi nents,
i npl ement at i off¥! %ﬁ?@g%@@ﬁ eﬁ@éeﬁe E?fJe*’sle}NFb%Qf}“qntm\ﬁﬂtﬁm%éh%gE%r ent to
t hose of ordi Aat Yossddn dstilmtet e art that many nore enbodi ments,

i npl enent ati ons and exanpl es are possible that are within the scope of WO
2006/ 102508 PCT/ US2006/ 010588

2. The method of claim 1 wherein:
the parameter indicates a position of a base station in communication with the
subscriber station; and

the first position estimate is set to the base station position indicated by the

parameter.

3. The method of claim 2 wherein the seed position is set to BASE _LAT and
BASE_LON values from a System Parameters Message communicated to the subscriber

station by a CDMA 2000 wireless communications system.

4. The method of claim 1 wherein the second estimate is a previous position fix of

the subscriber station.



41 this invention. Consequently, the invention is not to be Iimted except
inrelation to the appended clains. 42 CLAIMS 1. A nethod of deriving a
seed position of a subscriber station in a wireless comunication system
conprising: receiving an overhead nessage fromthe wrel ess conmuni cation
system and deriving the seed positigmn of the subscriber station froma
paraneter in the overhead nessage conprising deriving a first position
estimate of the subscriber station fromthe paraneter; attenpting to
derive aSsecofte pl@éiOﬂiO@nla'esﬂiwmteéndﬂeprm@pbsidon bsris emeatsiagiped agéhasi ng t he
seed posi tion, of tlh«% {ﬂﬁgrl b rostaiion 0t M}ﬁ A[alr& O{) S|tclogr:)1ne estl mate if
t he secoﬁﬁa%e%erkvﬁ% R et SRR elpﬁ " US% & >gee 05|?| on of

t he subsgyddagmirsidatdponsivotottheade. rst position estimate if the second
position estimate has a higher position uncertainty then the first
position estimate; and setting the seed position of the subscriber station

to the secondTRORelHRDS chfth I Wfefeih thelsBSnd R6ARste ROSE T LAIRA ésﬂﬁ%?e JTﬁS a

| ower position uncertainty than the first position estimate

met hod othegioaition f thieesndcnbentstagiopar amet er i ndi cates a position of a base
station in comunication with the subscriber station; and the first
position estinmate is set to the base station position indicated by the

paranet er7, 3. ThhgetidtbPdlabh 66itRkdih thewWasitien OndeR@inSesthPSbhd edlimage 8t to
BASE LAT and BASE LON values froma System Paraneters Message

comuni ca¢tdeadefaplyBalygbscri ber station by a CDMA 2000 wirel ess

communi cations system 4. The nethod of claim1l wherein the second

estimate is a previous position fix of the subscriber station. 43
8. The method of claim 1 wherein the deriving the seed position further comprises

mapping a SID value from one of: a System Parameters Message, an ANSI-41 System
Parameters Message, and an In-Traffic System Parameters Message, communicated to

the subscriber station by a CDMA 2000 wireless communications system.

9. The method of claim 1 the deriving the seed position further comprises:
mapping the parameter to a position using a data structure associating possible
values of the parameter with corresponding positions; and

setting the seed position to the mapped position.

10.  The method of claim 9 wherein the data structure is configured to map possible

values of the parameter into corresponding position uncertainties.

11. In a subscriber station having a position in a wireless communications system, a
method of updating one or more data structures associating possible values of one or
more overhead message parameters with corresponding positions, the method
comprising:

obtaining values of one or more parameters from one or more overhead messages
received by the subscriber station from a wireless communications system;

mapping the one or more parameter values to a corresponding position by

accessing the one or more data structures;



5. The method of claim4 wherein the previous position fix is time-stanped
and has an age derivable fromthe tinme-stanp, and the position
uncertainty of the second estimate is determ ned responsive to the age.

6. The nmethod of claim 1l wherein the second estimate is set to a default
estimate of the position of the subsqgiber station. 7. The net hod of
claim®6 wherein the position uncertainty of the second estimate is set to
a default value. 8. The nmethod of claiml wherein the deriving the seed
posi tion furt ketingoseed psgton ofippsuigerbeSkBtigmioube faraspaningpasitoonSy st em
Paraneters Message, .an .ANSI -41 System Parameters Message, and an

| n- Tr af f it erseylst?%%t@ﬁp%ﬂgg&pssem%%)&co%mni cated to the subscriber
station by a CDVA 2800hg fisst PsssticHOMBle G tHeBscsiet @4fiondron] iR dielohod of
claiml the deriving the seed position further conprises: mapping the
paraneter to BOFRFINYA YAYSSy a data structure associating possibie

val ues of the para WM r.r L Ll : : i-ng. the seed
position to the nmappe tlf)l é(ls ??rgﬁ.a g%gcgﬁ%b%gﬁrgr%?ﬁ%&t%?p@rgﬁggﬁﬁ%‘}lggn t he
data structure is stinfgthesed positinmpf tho swhisbiieer siatibm éstheffirdt pesipar anet er i nto
correspondi ng positi.gn uncertainties. 11. In.fal Fubscri ber station having a
position in aSShMAs Lae €8 SHigpeiaatg Sdawiilable” vet hod of updating one or
nore data struct ur QifsHe sdediposigoR 05t Bl cNEdr YaSsoR o BBErdhosifiBs € over head
nessage paraneters with correspondi ng positions, the nethod conprising:

obt ai ni ng val e@Enast if greescepndrinsbiop s5tinae Bassa Higkanpepition pnsespiatyiien Hgad
messages recmsyggsi@% dNpanulseriber station froma wireless

conmmuni cati ons system napping the one or nore paraneter values to a
correspondi ng posi sdttorg thy seed posisisn nfjtht kebsorileer etatiom toethe atcand posiddrur es; 44
setting a seed position of the subscriber station.to the corresponding
posi tion, V\he?sé*F‘ﬁ‘%et lﬁéheast?fon(gfp%’é‘tof‘iefﬂjni‘tf‘uEassaeltga’eb%(??t{qn&wcm?’iﬂéaé’stﬁe deriving
a first positpgppestdd@tifaef the subscriber station fromthe one or nore
paranet er val ues; attenpting to derive a _second position estimte of the
subscri ber st @erivomg aﬁég? thiepgsitipe oEthe quserhar isgHom fromamen e sdsdlitest at i on

to the f itrﬁr?stmi&?osrf-stoki%ﬂlating from a GPS-type position determination system, including
searching for one or more of such transmissions responsive to the seed position;
determining whether an update condition is present responsive to the fix of the
subscriber station's position; and

updating the one or more data structures if an update condition is present.

12. The method of claim 11 wherein the one or more data structures also associate
possible values of the one or more parameters with corresponding position uncertainty
values, and the mapping maps the one or more parameter values from the one or more

overhead messages to a corresponding position uncertainty value.

13. The method of claim 12 wherein the position uncertainty values are coverage
values indicating an area of coverage, and an update condition is determined to be present
if the fix of the subscriber station's position is outside the area of coverage indicated by

the mapped coverage value.

14, The method of claim 13 wherein, upon or after determining that an update



estimate if the second position estimate is unavail able; setting the seed
position of the subscriber station to the first position estimate if the
second position estimate has a higher position uncertainty then the first
position estimate; and setting the seed position of the subscriber station
to the second position estimate if tde second position estimate has a

| ower position uncertainty than the first position estimate; deriving a
fix of the position of the subscriber station fromone or nore satellite

t ransni sspwdigoroisipgisaat tha gnaipp@cmca/e@svalyp@s porsd in e odebempienditd on syst em

i ncludin ear chi for on nore of su n i ons responsive to
the seed BedRt i RadrE e St e hrah MR PO OB E S Shro BB P e D ne

r esponsi yesition fikef fhiexuleskribdigtatisybscri ber station's position; and updating
the one or nore data structures if an update condition is present. 12. The

net hod of claim 11l wherein the one or nore data structures al so associ ate

possi bl e 1¥al uatie R r0RRn 25 wIREch, RAGAGELRS Soith Rk AhdkegRpd ng posi Li on

uncertainty values e mappi ng  maps t one or nore paraneter val ues
fromthe combtlm is rpmsent e ond e oresny g @ssotiating the one sponth prgamas talues

uncert ai nt. éS. Thg HEHQOd of c“ain112 mhﬁreintg}e posi tion

uncert ai Y’ zV%Pﬁg’ Pg POBIER AYECOVG R JaIUt AIGiTERIpGe 5O e A MOV er age,

and an upgahetce oalded maMintSa dew podiiinest doOeHa%e wiesent if the fix of the
subscri ber station's position is outside the area of coverage indicated by

the mapped coverage value. 14. The method of claim 13 wherein, upon or

after detigrm fy,0fefalor @f&uﬁ' F]‘S'@Jh%re% ug&P&delff& g&eﬂnﬁnﬂr &8 3h ug&eﬂ@ mapped

coverage value as stored in the oné nore data structurds s ext ended,
wher eby mbngiln@mrpeageltamreaorlmrcte oavenltrlbyasmaat!@ theosnoonpaysemetdie  position
fix of th sub of clalm i upon or

i rer! gergmiyWiHEs posilioT i doSfhaee Vi i TR0 e Ue i ol Pt BRGS0 oce

entries associating the one or nore paraneter values wth a corresponding
position and coverage val ue are replaced so that the one or nore
par anet el 7val hBemeEi9diohelging | haxhessihe msppiae cemperageppiesesIDi6lucThe met hod

of cl ai mgl3 WhRkBeld nd0Q0e egmmﬁate&iﬁottﬁé TR %E{aﬁ 2 GRS opgONdi tion

is present, one or nore fnew entries assocCl a 1 ng e or m)re par anet ers
wireless communications system to a corresponding position.

18.  In a subscriber station having a position in a wireless communications system, a
method of updating one or more data structures having a plurality of entries associating
possible values of one or more parameters, obtainable from one or more overhead
messages communicated by a wireless communications system, with corresponding
positions, the method comprising:

obtaining values of one or more parameter values from one or more overhead
messages received by the subscriber station from a wireless communications system;

accessing the one or more data structures to determine if one or more entries are
present associating the one or more parameter values with a corresponding position;

setting a seed position comprising:

deriving a first position estimate of the subscriber station from the one or
more parameter values;

attempting to derive a second position estimate of the subscriber station;



values wth a position and coverage value are added to the one or nore

| ookup tables. 17. The nethod of claim 11l wherein the mappi nhg conprises
mappi ng a SID value froman overhead nessage conmuni cated to the

subscri ber station by a CDVA 2000 w reless comuni cations systemto a
correspondi ng position. 18. In a subs4giber station having a position in a
W rel ess communi cati ons system a nethod of updating one or nore data
structures having a plurality of entries associating possible values of
one or nore par anes@ting theeed peaision of thesnlnsebestation o thedirsieasitionessages
communi cat ed B Ml &35, FRMTHAISARbES,BYS]RM Wi th corr esponding
positions, the ne oé conpri‘'sing: obtalning Val'ues of one or nore

par amet er val ues f satingthe sexd poeitieon oY thieBelsdriberaasiag &sthe g giposidohy t he
subscriber statjon froma wreless ¢o ni catjons system  accessing the
one or nore dStEnale Hiks we li’%‘tlﬂ’é‘teétt“ﬂ?%aﬁ Igher Rositinp paCGER{tY Ehen dhee
present associigkph@tidh&tiae; @hd More paraneter values with a corresponding
position; setting a seed position conprising: deriving a first position
estimate of the subgtidng theseastpesition of theuhseaberstation to thoisecopdpasiioer val ues;
attenpting to i 0 0si t . i of..the subscriber station;
46 setting tﬁ%ﬁlgéééégt%o%?ﬁ nOSoP%te%uté&%ﬁ%g}(:ar {ngée?p %St’té(fnl o e#aomig'ﬁéanf 1'ithst
position esti fiest osifiort éseinmecandl position estimate is unavail able; setting
t he seed positi(?n, of the subscriber statjon to the first position

estimate if tHRILBEHFPISOE MO inte Sryciyeif faid one Al YABICIHESAS # PIRIEYr t ai nty

then thej,fhklofd oPRSk da®istRetukdtat €; and setting the seed position of the
subscri ber station to the second position estinate if the second position

estimate has a |lower position uncertainty than the first position

esti mat e;;gand i . .data structures if, said o or nore
entries é?'e ngg Q%r%{ehgé‘%{ Eﬂ?‘ﬁq? ﬁgl%%hlg?%s?u rrotglre é) r c?}jé) %gnstfl?su%:rF B?tepsr ?Sefbl.nq%le

met hod obnebanoteiBtadacwids, the bnsad Ho@riatadiruomres aipdard balagdingbn®sesent in
the one or nore data strHcthres, the one or nore data structures are

updat ed BRPTQETIEASENFEABE thengliees @hthei 88 o BWBCRAIMEErS tHED 4/2ArFeRONEME he one

or nore pagigieters with a corresponding position.

20. The method of claim 19 wherein the added one or more entries also associate the

one or more parameter values with a corresponding position uncertainty.

21. A subscriber station having a position in a wireless communications system, the
subscriber station comprising:

a memory storing a data structure associating possible parameter values
obtainable by the subscriber station from at least one overhead messages communicated
by the wireless communications system, with corresponding positions and position
uncertainty values; and

at least one processor configured to:

(1) obtain parameter values from the at least one overhead message;

(2) access the data structure to map the parameter values to a corresponding |
position; and

(3) derive a seed position of the subscriber station responsive to the access

thereby to



20. The nethod of claim 19 wherein the added one or nore entries also
associate the one or nore paraneter values with a correspondi ng position
uncertainty. 21. A subscriber station having a position in a wreless
comuni cations system the subscriber station conprising: a nenory
storing a data structure associating ppssi bl e paraneter val ues obtainable
by the subscriber station fromat | east one overhead nessages conmuni cated
by the wirel ess conmunications system wth correspondi ng positions and
position uncert ai (ayduateuelist @idioatestimas bf theaulprcdbassoion donf thgur ed t o:

(1) obtain paraneter values fromthe at |east one overhead nessage; (2)
access the daP¥eQFELYHESe to map the paraneter values to a corresponding
position; and (3) ¢y bien@ t§aa¢vepp§b&ﬁ<g¢bsm‘onfeaﬁnﬁyeﬁﬁlrelsﬁssrcriﬁé@s&atﬁﬁ;
responsive to the access thereby to 4 (3a) derive a first position
estimate of the sufPsepdtierseed pesitom gitlmsubprsibepsintionetodhe fiust pasdion( 3b)

attenpt to deEétﬂ%ﬁt@if%ﬁec&g&ﬁo%ltﬁh%&i §t£:ii tarsaigatfblet he subscri ber station;

(3c) set the seed position e subscri be ation to the first position
estimate if the se(alpdetplasiced posithat ofithd eibsaibenstutdon @hhefirs( pekiticet t he seed
position of the,sub%criber tatjon to tge f[rﬁt position estimate i r the
second posi ti GHIMAE [T sopnpdposition gRunaty a5 4 higherpqeitipp AnsRrpintnignthee i r st
posi tion esti gk Bosiddiflestidfle; 884 the seed position of the subscriber
station to the second position estimate if the second position estimate
has a | ower positi G saiderseed pesjtianedithe swbscriber getigndeithd ssaomskpdsitiene. 22.

The system of j L. .oce | urt her
configured to?&infdi@fﬁeaérggﬁ{fé)dgl@gg gﬁ‘?t% ggfér g%ﬁ?@%t?oglnlgn%? Iﬁ%’?ﬁ%’e{fl ° t ype
posi tion det efimt padii@nestisyagt em r esponsi ve to the seed position; and (2)
derive a fix of the position of the subscriber station from such

transm ssions. 23. The systemof claim2l1 wherein the at | east one

processoni s frHE bRk 604 §Ferbi thSAledsehe 6@ sRRH fukBB: Qhfibied to:
subscriber station to a correspondi ng position mapped using
(1) search for satellite transmissions from a GPS-type position determination
system responsive to the seed position; and

(2) derive a fix of the position of the subscriber station from such transmissions.

23. The system of claim 21 wherein the at least one processor is further configured to
set the seed position of the subscriber station to a corresponding position mapped using
the data structure, provided another estimate of the position of the subscriber station

having lower position uncertainty is unavailable.

24, The system of claim 21 wherein the one or more data structures comprise a
lookup table having a plurality of entries associating possible values of the one or more

parameters with corresponding positions.
25.  The system of claim 24 wherein the plurality of entries of the lookup table

associate the possible values of the parameter values with corresponding position

uncertainties.

26.  The system of claim 21 wherein the at least one processor further comprises a



the data structure, provided another estimate of the position of the
subscri ber station having |lower position uncertainty is unavail able. 24.
The system of claim 21 wherein the one or nore data structures conprise a
| ookup table having a plurality of entries associating possible val ues of
the one or nore paraneters with corrggponding positions. 25. The system
of claim24 wherein the plurality of entries of the | ookup table

associ ate the possible values of the paraneter val ues with correspondi ng
posi t i on positice engnafor derivigga seRideposijien efithefulskabens@lionhed ebgardhieg at | east
one processor .further conprisSes 4 gsition engi for. der.iving a seed
posi 41 on EnE i TLmELPTRER S v har e o s TORTRG B oI [ Xi ng o
position of the subscriber station responsive to the seed position. 27.
The system of claim 21 wherein the data structure associ ates possible SID
val ues, 20bt aiThasysemof elain 3| whereinghe datp sirpciyye ppsopiatss @oesiblersHe velyes head

TesSages O Ahe dinshibd TR Ap2R00: MokehefRad HIIUILEAM %P e
' B! ot gy #

Wi th correspon positions. he system o alm erelin e data
st ruct ur dyasSokiAa@Y windeg ceminhineahr systerhuegh worrdspaalingep@itdisng posi ti on
uncertainties.

28.  The system of claim 27 wherein the data structure associates the possible SID

values with corresponding position uncertainties.



