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[0004] Both government regulation and consumer interest have driven the demand for
geographic position functionality in wireless devices, such as wireless telephones. It is
therefore desirable to introduce GPS functionality into a wireless device. However,
wireless devices are extremely sensitive to network capacity and battery life
considerations. Thus, adding a conventional GPS receiver to a wireless device for
performing GPS functionality is an unsatisfactory solution for providing position

location in the wireless device.
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[0009] Accordingly, it is desired to provide a system and method for interconnecting

devices in an assisted wireless position determination system that will reduce or
eliminate redundant and/or superfluous data, thereby reducing data bandwidth
requirements and improving time to fix a location of a wireless device, while still
ensuring that the wireless device is not loaded with additional cost. Moreover, it is
desired that such a system and method will still provide enough positioning information

for the wireless device to determine precisely its geographic position.
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positioning satellite based on the received second aiding information. A geographic
position of the wireless device is then determined based on the located satellite
positioning signal.

[0013] A method embodiment includes obtaining an Acquisition Assistance (AA). A
shallow search for a first plurality of satellite positioning signals from a plurality of
Global Positioning System (GPS) satellites is then performed based on the AA

information. The first plurality of satellite positioning signals is then located from the
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device to determine its geographic position.
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embodiments, a base station having a stationary GPS receiver 1s maintained at a known
position. The base station compares its GPS-calculated position to its known position
and derives differential correction data for the GPS satellites that may be used to correct
for detected errors in its GPS-calculated position. Errors in the GPS-calculated position
may be caused by atmospheric and tropospheric conditions, errors in the satellite data,
reception errors, and other error sources. The differential correction data may be
transmitted to wireless or mobile devices having GPS functionality in the coverage area
of the base station. By using the differential correction data in the GPS position

calculations, the geographic position of the GPS receiver can be determined with added

accuracy.



through a position determ nation entity (PDE) to

assist the nobile device in |ocating the broadcast
wee@salesfromthe GPS satellites that are in vVPEMUSZNE018916

PDE continually tracks the positions of the GPS

satellites that are in view &nd transmts the

identities and positions of these GPS satellites,

2818, Sl LA B gty Mmoo

tisbagied position @tmﬁma$ndm/(ﬂ>m)lm assit thromebidgydevageda lodating the

t he base st t|o i nformation.i ns .t he
bUgPREE S ele ok O, SERORFHE &1 IS TS P50 DM racks
tlfeafé thdrfseéf 1h@ (\}P@\&fatenhé‘sf gl ARk v and RRn&RAY KL Mentities and

se w ndow and significantly reducing the anmpunt of

posltmnsn eﬁdmset@P&csqt@llﬁes,tai@lgmhbo@au @iding smfgﬁaatson such as the
Un as

SRR Py PhOGF 58 8L SR el Lt lgee in e

cBeGasSRed bEhEDRId LatldASTHE efdaiy iBfEmRtioN o the nétedess device of
devi ces |l ack accurate GPS satellite position

thendpprorsimatsnlopation aftthe GRSasatkellites & Migt SRerehy Haseavang ghe required

k
Kl 19 54 50 B IS 1 9 s s
baseddass isignals. Unh#seisted, theditoedds bf sewgclang i dvien []lust four GPS satellite

det ermi nati on entlty(PDE APDElst p art of
bgoagieast | sgnplsc sfmilec BETERS A ke 1% {:{ﬁﬁ é%ﬂo agisms of most

Skégfés@ ?\/g lapgsa%c%%%t GRS sﬁ@ﬁilt@ okﬁ%ﬁtm?d}ﬁlaﬂ@ﬁ" 4@, thus, lack

conti nual | tracks the posi tions
mﬁ‘orrhhtmrmSNhere & look dor theysaieldjtesan tlme\md Kreghersyat i onar y

@lvae CEIrEal’ i i rESRdTBRD: 1B GBS ERran e Bioh By T reduced
1 351%1? RiRfadion GV DERNS PIE id é:%}ﬁéﬁl@lsparf @f a wireless

uf
Ing information to the PDE throu a | ocal base
cstrmnumatlo{ls)@zmorkrhbat%@uﬂbﬁeﬁ plaeetishiof dagg glofigns and at least one

0 5 S HESBSE Dy Bu GO, s st

tHRMEh @ﬁé@w&ﬂkeofadwfomynﬁps rbeadré antrifutddhecrdds th@doverage area of
tgrow de the MS with the identities and 05|t|ons of

ﬂ@vn@ms samafunicatiens Aefivork Bafprecteprehis (@FPevsigngly the MS
t
TS e e

[byzs] HERSPPIBE ithenpars mits eddisg 1ﬂfbmmtﬁinaaqimstédéjyrtha AdS dcéuraexample

may al so be used. and stored t he . and
it e geti, o€ iy {osel LSS %at@whea%ﬁ&l i fglsribe approximate

bRl othIHE l\%ﬁnﬁ é)%‘\ﬂlie NS jwtlt'hocﬁe 1&éﬁﬁt16§ﬁn(p BodiBSMCOLthe GPS

even furt ode division multiple access (CDI\/A?‘1
sagdlivos Kt aﬂemkalﬁame inetievgraod thactpeoted Dapplarisbiit of each identified

P 5 kRS BB o D5 S o prcise

tﬂﬁx’( kt6Eird Rinladhdc §2Y Ra88RyARdDe ukBEaktPRble iklIMS Senld%ften resulis
e timng beacons to synchronize their i nt er nal

1n|a@hkusten/ﬁ}l‘$181ghd acﬂmaklomlmehe base station, but
S n| za Lon:d; ect ﬁeore@ﬁgé%a&%ﬁ'fﬁﬂh& b 3%ak Yivision
F‘?F‘é‘ ¥ %“

mu1t1p1e access (CDMA) networks. In a CDMA network, each base station maintains a

UJ
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mobile devices in its coverage area. The mobile devices use the timing beacons to

synchronize their internal clocks with the clock of the base station, but this
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rgcgl,\%aeﬁ éﬁq@gﬁ%{%g}o,n Vg é@bﬂ%{cag %{sfgﬁa )?%H Wrgﬁe 163 acquisition
tlgiéocﬂ%@bﬂg tHMReiRBF 6P SigaaBOr di ng to a predeterm ned

conmuni cations protocol, such as code djvision

[mu iFid. d ﬂkustwss 4 GDNAss copporRications sysieal bQ smBediment im which a

gz)é@s% t & deV| ceng\%ﬁ? ab{ﬁ%l}lg}ngsgm%mroga Is%\”nsien oTnEelZ and a

hﬂ'é?llltyq}f %réfé%@ ldb@ictcl £ P Base sefiodd2dias dhQikdoslated cell 16 defining
aSSI Stants (PDAs), vehicle navigation s

apgmglalbhlealcm’mmgé ragea SSEvieadeby ﬁl@é’aS%S%B?ﬁ@ E%i%t Wisplags device 14
ter
glo%ea 'T(Jg(]%%é)nel ﬂﬁ@ggﬁé 62 %}W?A’tﬁ%@ﬂﬁ %g&%ﬁiﬁ @9 dthion 12
b@eéﬂ&iﬁﬂglﬁg r @k paciey iac@sdingnd 1 quredetgntadd digitat wemmumcatlons
wi rel ess devices and at_.I east on ni cations
prietoomdr fuch g5 epdedivigiop pppltiple aggesy F@Qmphone net wor k
[6(%31 I\Phe réle@ de@fcﬁg 15 Irray-B@ %Wd@ﬁk%sépﬁﬂm Gbﬁ%ﬁﬁlhféﬁﬁng with the

ude a"plurality of
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- g;ggll é{gﬂatﬂsassmtants%b%s? Svehicle navi :gziq:1c>tnl s%frs]fsemssy Isagﬁa{ﬁlg%gmgﬁers, or

the like. A mobile switching center (MSC) 18 manages the wireless communications in

the cells 16, including call set-up, routing calls between wireless devices, and routing
calls between wireless devices and at least one communications network, such as a
public switched telephone network (PSTN) or the Internet. The wireless
communications system 10 may include a plurality of MSCs, each managing a plurality
of cells 16.

[0033] In alternate embodiments, the wireless communications system may be any

wireless system that is adapted to transmit data to and from a wireless device. The



wirel ess systemthat is adapted to transmt data to
and froma w rel ess device. Thesystem may i ncl ude
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a@f‘mstheg A&IPAPt ¢asca,u@h MSCPS moemnqe@g) ar @ Eyor e/ RI3SN to provide

ni cat,i on r cl udes a network
ni-ng%tg/l %g%égﬁ tﬁ%ig out its coverage
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24 and stationary GPS recei ver 26 rovidin
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b
e T NGTER Sug e, i ek, 4 Bh8 e Rommupications system
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bl ock di agram of Fig. 2. The PDE 132 cog} ally

OVEERS e 1Bo2S emhadigtens ench rbase (sfation nelndest piRRE 24 and

h e r {

A e e S N T RO

doﬁemgem‘ca'l'ﬁaftheshasds steti®DE 132 is connected to the

reference n 130, uch as .a Wde ef erence .
(B 6i RrocsaRvion desriisiF e BFPlR BT GRLP LB PECER TeHigh will now

Y QLG TR REErenBP BE TR B18ck aﬁ%ra?d bf ereent iTak PDE 132 continually

correction information to the PDE 132. The ai di

travke theglosition® of alplusalith eHGPS satellites 140 through a reference network 130,

and maintains current information on each of the GPS satellites 140 in view. That is, the

PDE 132 is connected to the reference network 130, such as a Wide Area Reference

Network, having a plurality of GPS receivers 140 that provide almanac, ephemeris, and
differential correction information to the PDE 132. The aiding information or data then
flow from the PDE 132 to the MSC 134, in a DBM case, or to a PDSN (not shown) to
the MSC 134. Then, from the MSC 134 the aiding data flow to the base station 112, for



flow fromthe PDE 132 to the MSC 134, in a DBM case,
or to a PDSN (not shown) to the MSC 134. Then, from
w0 b@sNB287134 the aiding data flow to the base BCHUSNS/018916
112, forexanple, the BCS/BTS, and finally to the
wirel ess device 114. In addi?ion, the base station may
have a GPS receiver 145. In one enbodi nent, the GPS
\, C : Sdaivhy
cxailf, {5 BESTRIS, S bt P U RO R B01 £ R 5 by, he base
sthtiiBmhy Thee pCPSasscivarldfelreons emboditient, deeogPapedetver 145 is for

.position of th Lr.el ess device. 114 can be i.niiiat
(5 SPHRTTUGHIOBT & NPy EIEET S i 1. “Cresiy oY fAeiEbE 132
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GPS aiding information fromthe PDE 132 through the )
coramaniseanssistenol 0 shewmApiia sb Afrs g pesgion drlerpgpagtion process is

.satel it ' i . . -
3L PR b 4 S O Bl R g e £ 12
tHieigy thitase stioncLI2r Fht PRI 132 alentifitsethDERY stellites 140 that are in

frequencies and pseudoranges of each the i tified
vigppidhe GPSireesdver AéO,aetndSW irﬁquctép%let Gﬁé Lecewvst gf(%ggzermmes the
1St N1k OfHEBO b ilerd ' 8s Wk bRUESS the identified
el R e, REAABRT A et o por e idenit
GBscatedkitet h40 wi spetific GRfetnes ThixiGPS aiding infeorumationts Gansmitted to
with, and fherefore oxi mate. tq,.,t he base station
ﬁf_i‘ﬁl,rd??ﬁ @W@%@ﬂ&??ﬁﬁlﬁ%ﬁ%°8ﬁ‘ 1%an provi de the
[0038F BeeRusE OUb CRirdldds Wbdibe the RPRI e¥infRinRales iWitlgnand fherefore
the ' GPS satellites 140 in view, significantly reducin

prdmmstedn che basegtation 1l RethGrSPS atding infasmgtigmeansprovide éhe wireless
t he satellite signals _ar cqpli raRis vi
dgyse tcf @n A e Wﬁoég%%g es\lltfleoé1 g ?ﬁ ﬂﬁr%SG %éé h%geglzt?rgn ned it view,
sioRiRGRQY FedethgMtehscaRihhe@ge WEl the KERSVsateltitd lsgnalst Once the GPS

0039] As stated, certain enbodinents t%ree .applicabl
sitallide sigaals ercearquireds (the geqemanhic positiea of the warelesn dsyise 1,may be
that.is.als ' | I @I”AF -301. In an
dggegrpgateé é\ﬁc&é‘ﬁgé%g&ggg? ‘?]%Mc()frs} Q@ﬁé’m t1 Ig? a?g conpl i ant
[0039) Ash&afbld Adddath Ebb8@inents @t applivatile mearensisted wireless position

deficiencies require the trapnsn ssj S fl yous .
dgterminatip SystEBe M2k ds 110 QWP Q}to\”{gj" ?ﬂ[@?%% :[gg@s}silignan assisted
wikdiBss g)r%gitibﬂ Qgsgetﬂ R G SSAPNarf Hifh tHETYAMIAT BESD10Y sfahi@ard, several

carri to end users. Accordingly, one enbodi nent o
defici¢nclesrequisy tectmanamissivet dlouipériuois data.corese ne¢dieps transmissions

.devices in the sisted wirel gs 0sSitio .
iR PSR BRC QLIPGTR YSEESY JE8 BV Ry g oomicr o end users

A @Hﬁﬁ*@ { of@tnboliiBerR MHRHHdIENY sY@¥mband piRithgdalBde interconnecting
n(i%tlga g tohe TIX/EI?A I'S-801-1 dg?i ciencies in either a

deuicas & the\dssisted vofelash gositian daicomingtion systayn thahreduse or eliminate
r%f@%gét_eégtgtﬂ%de%bdod?nqgﬁlrlla%pﬁe Gt 8" miRERR ST PAMIA 1S-801-1
deficiencies in either a future revision of the standard, or using TIA/EIA IS-801-1
standard compliant custom, or proprietary, messages.

[0040] However, a challenge presented in reducing the redundant or otherwise
unneeded data that is transmitted in a positional determination system is to determine

which data are truly redundant and which data are not and can actually contribute to the



[ 0040] However, a challenge presented in reducing the
redundant or otherw se unneeded data that is

WO e@ssm28ted in a positional determ nation SysSPENUSBR0$/@18916
determ ne which data are truly redundant and which
data are not and can actuallyWcontribute to
theprecision for determning | ocation information for

pPecl¥ide k&s&téﬁniﬁi’%i loSatfRVinGimatiBh 16X @M WIrElessAbt HRMAB de¥iRe. For
satellite signals f

romfour GPS satellites 140 can be
exaaple; althbeigh GRS eatchite gignals dom fouroGPS isetellges 14 can be used to
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in an assisted wireless position determ nation system
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i.cul ar .nessage t s of  aidi information or
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tlvB aeidalar3Redsfgd BpeWiof Ai@SS itBMhafonldrdsishflyWe b thd ehessages or
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caing dataners frow SrerRIDF OB (e wiseless davicn | Mssbuss intfies 2). The two
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R R T o R0
hédeud! @efutioni and tEPSTEpBEMETRSIBAGMatibd Ehad iluded d MESBasal mode of

transm ssion. In the Ms-Assisted node, the PDE sends
opFrating erax be e st frgublesqren biermg & mgtsaes ige and frequency of
RBHSOR B oA AR L B AP Rl S0 TS o pertom
eeﬁhgle”%hbﬁpca;ﬁtﬁ;rﬁﬁﬁﬁpmrﬁidmémmtdne raré peitférmeiByithainl thevPE. In the
the M5 to performumultiple posjtio i xes wWi.thin the
B Ry moden e 0K ey R hdre R, A3 e AT ES 4 e MS,
a | r . o .
dgg(gﬁﬁgﬁ MS!'{6 o{oﬁﬁi mAEpR SisinY ﬁxéshﬁltﬁﬂqﬁg'l\m@'@%g.', ﬁae handset)

l'e in a Ms-Assisted node and a Ms-Based .
mitl eveftualy egisnstrisdla reftesk 3s pegiiteilo hcdendanghy, rthe ieorbodiment is

syst . Th S he epbodi nent cribed can be. .
SPHrOTR i W T BSOS FE 2 S G1atb P O i fisted wireless
pietBh HeRahimRfof ¥SHEM THut ) kit er@bb dReftE d8RPIbEE® c&fbe implemented
request Sensitivity Assistance (SA) data and GPS

VAR ae eidstethwirclesopasitioppieterminatipmey stera ik mibich an M5 ¢F mpbile can

SA sage .l nresponsg 40- 1 h . S
SE PSR, AV EAPR B bl R BhuRL % e e
PR thaBSmitpRePRKide Sliathessdd@0hlesfiise ey ahp rejuestnfor SA data and a

M5- Based design system the npbile frequently reguests
RrpeideFpberaeiismasege ngewonsy ta theregnest ford P Eslgmers data.

[ﬁ@iﬁl Iioirte‘)atgmbfé?ﬁn E‘Mshéﬁéd @e%lén' ssgjs{égl, OYRLHE Frequently requests the

Ephemeris data to obtain information about satellites that may just be rising above the

horizon (or some set elevation mask). The requests are made frequently to ensure that:
the ephemeris database of the mobile will be as complete as possible in case the mobile
drifts out of service (i.e., out of CDMA coverage) in which case it can no longer receive

new ephemeris. The big shortcoming of this implementation is that the mobile will



horizon (or sone set elevation mask). The requests are
made frequently to ensure that the epheneris database
wo@Rooshe2spbile will be as conpl ete as possi bl ePCHUSASH018916
the nobile drifts out of service (i.e., out of CDVA
coverage) in which case it ddn no | onger receive new
ephemsri s. The big shortcom ng of this inplenentation
rebSiyd Bdkral RS RR: leSlexé%nJ-:ﬁé' ﬁgfeél rjﬁé’\%@ly [eALRdaRlites. Assuming
8ﬁemsr|s Updal I ous In view satellites.
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nodul ation on the incomng sate|li | h t hat
bit ghedudaiion; ot BeriaeBIY BifGEr 94 %Eﬁﬁ%ﬁgfrﬁ%ﬂeﬁi BgsEHon longer
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sensitjvit blts us s eld | u

s G pensisunty e iissBns Prahen (Sl acGnd I e ot 4Rfe or space
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samﬁmlqslcaf S\éiu Fpo examaple MuppeserandVISeoripebile has r@ehr@? ofss,@mto one SV
SV t.h d t
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c@ﬁ’iﬁé}r@o%skiﬁolﬁtﬁ ﬁa& Be dBle a6 etebiathé ifirs tS\BWlﬂ!bﬁtfﬂm tandAet require
and yet require the SA to detect, the second SV.

the 8 Artdi da@qoy the secand e rAcsaistrgl iR anofheh cibo ﬁ%ﬁég’t a new request
'&gq?g%? gevgbogc ﬁa@ RAGWS %L%tm@tll GQ%(\I? q:lslgﬁ %ﬁir aesPEcﬁfl{:] géllé?%telhtes.

set sat el wever,
H&ies théresmiagemessage dirrentlysesdd ffor semsitivityi assisiance may not have

raodyih BRSO A I P ORLREnD| B 1T oy & plidity of
&g?atuﬁ%cflerﬁ%%stt Qh&ﬁ&bﬂ §fﬁ%é Qiethé tﬂ bit tstr8%n ok vtfeﬂleasstﬁe Bivinber of
ream as wel as the nu )

er of bits to send to a M5
Hils@atddndAs aMI$.] be further described bel ow, other

functjons,_and _featuyes.w.,thin an,as e

(DU Ao e, oy oD kT ol T within an
%éﬁét{%@'xﬁrelééaepd%{tﬁﬂ §ét9{‘i‘mﬁ£t1dn0§s%¥dn9 Rndebe raohiaadd. CHI)‘S earample the
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medisiomioh hxca‘mn deferhinaéonsi may beemhanceds o Hstimp eigednd fopdocation
A\égarmma%on, such gs t1mg ‘to fix the position of the MS, may be reduced.

[0045] In an exemplary embodiment, a custom/proprietary message approach within the
existing TIA/EIA IS-801-1 standard is developed. Alternatively, modified non-
proprietary messages in a future version of TIA/EIA IS-801 may be used. In the case of
the non-proprietary message approach, new request elements distinct from the existing

SA and ephemeris requests would be added to the standard. However, in the



[0045] In an exenpl ary enbodi nent, a

custom proprietary nessage approach within the
w@xoosting? TI A/ EI A 1 S-801-1 standard i s devel oprdr/Us2005/018916

Al ternatively, nodified non proprietary nessages in a

future version of TIAEIA 132801 may be used. In the

case of the non-proprietary nessage approach, new
._request .el enmen I S{q4.Ct | &) ot
ot e PLRphEeL: FhAR L BBy sR Sk 2P ndR e oxisting
S Mowe ¢eliemdrR rédiRetinéssngasr opri et ary approach, additi onal

field ld b dded h d_qof i sti
(0946) ResHemprsT B odsatied PO Y6] Posi &1 on”
[0:8%‘7 fﬁé@c%l%?w%gagﬂ@ﬁfﬂ%-ﬁmnﬁﬁg 4bnpHRRC hidpEielaty request

01-1 standard conpliant proprietary
meea e sibproass aae Mi$ prosmohile aan MBquast BbispecifiarBA egu®¥t specific

SV specific SA i fi h iS.. o
PR, IV ¢ HEieaRETE S Tsc16 Y SERS s e el 3l frmat o
Péé\ﬂg f)@feﬂﬁﬁlaﬁorf’gﬁfatm%a%%%w%ké@'ﬂ et B M8Ge TYPE header

id
Eﬁ\/p except that the PD_MSG TYPE header field is set
fitld i46& t6 QO I{EQ hexiihi¢h idgniifi¢siit as 2 propaistagy presynge ePyphyrequests

nessage. Such reguests. shoul d ' .
SRR RO rodieed R hhSh B LrO PRI E AT S3R delidihin the same
PPN, PEhmions,t fve bEDEsertvativg i€ a8 Sgefeatet vibat ithe ipsoprietary and

preferred that the proprietary and conventional PDDVs
convegtonal PRDMpbe sang sepriatesyaghets/dpla bersts: [ 0048] The
(BT ab8 R BT R e S Y el R e SRS fhding PDE
rdspenseni@napeiaithe EDBMoAl the ntorasgecifierdnitmdineserd fedier described

bel ow. 1. SV Specific GPS Sensitivity Assistance a.
beleuest [0049] The Request SV GPS Sensitivity

Assi st ance Message includes the followi ng record: SV

MASK - SV bit mask. This field specifies the subset of
1GPS $At SpdciftedSPS SensifivityhAssistazicei vi ty assi stance i s

requested.. The least significant bit (bit 0)

représrem—&@b%RN 1. The nost significant bit (bit 31)

[mﬁlyt] 9$E RequeaV SVRBP S Benshriviyt Awadiaie Bessake indiddsatiemllowing
that data'is requested. M N REF BIT_NUM - M ni hrum
rewqliest ed ref erence bit nunber. This paraneter conveys
the—postt+or—pf—eapartieular it the— 1500t —GPS

fr amfield be chbength (hifs) t r Delaplt Nalepilt v whi ch™P¥St he
asexbit of the figpst hplf of the NAV_MSG BI TS

MIN REF BIR ntpe ¢ [TE TTHETTE

MIN_DR_SIZE 8

SV_MASK — SV bit mask. This field specifies the subset of GPS
satellites for which sensitivity assistance is requested. The
least significant bit (bit 0) represents SV PRN 1. The most
significant bit (bit 31) represents SV PRN 32. A bit value of
‘9’ indicates that data is requested.

MIN_REF_BIT_NUM -  Minimum requested reference bit number. This parameter
conveys the position of a particular bit in the 1500 bit GPS
frame to be called the “reference bit”, which is the last bit of
the first half of the NAV_MSG_BITS returned to the mobile
in the corresponding response message. The mobile shall
set this field to the requested position of the minimum
reference bit in the range from 0 to 1499. This field should
be used to indicate the earliest time for which sensitivity
assistance can be useful in the mobile assuming no
network delay. When setting the REF_BIT_NUM in the
Provide Sensitivity Assistance message, the PDE shall
select the maximum of the requested minimum reference



in the correspondi ng response nessage. The nobile

shal | set this field to the requested position of the
worzowsmmsT ef erence bit in the range from O to BAPBS2005/018916

This field should be used to indicate the earliest

time for which sensitivity d8sistance can be useful in

the nobile assumi ng no network delay. \Wen setting the

REF_BIT_NUMin the Prgyid er%ﬁ@ rééUItBVth@‘fh%n%{Iﬁl &rfhm for
nmessage, the PDE shal?ettI E dgpégb@ eﬂ;v iR delay).

request ed nini mum ref rence #tg un‘gﬁed Otéf$

of the internal al gor’of

@Kj&f}}a
se 047 and the
(nodel ed on networ k orgeecﬁ

nobi | e does not WIShI-_t{ (5 5, ; r nsemessage

nunber, this field sha r ec th
will us¥INaDRePHE - aliﬁ'm“ﬂfﬁ?% d %‘Féh%‘i"[ "@fj@fsg

- 3
in the correspondi ng §%raae;gb % r51OSA
i }te ten reqUIred
?iﬁuﬁu e 3 réi @tthe varlance

M ni mum request ed dat
8P qp e%daieﬂ

2- bit pairs request

range 1 to 255. A vaIefH f%,

d (rjequest for 5 10 SA ?of@)ﬁg |n§ ated BY His k18] tht may mcreasethe
i ndi cates the number bRt &iitd BHURGRIN bPthe WEBNGIA tHAQREwork
not i nclude paddi ng t&é|dy3£ét@&éxc&éb&31‘ﬂ%ﬁ$@m)e i n network
delay. The PDE shall send at a m nimumthe nunber of

bits indicated by this field, but may increase the

nunbgr of RBigoss@s a function of the variance in the

net wor k delgé@énot to exceed 5 10 .bits tota

(0RB0bBimse’ THoOBE heiHeS . RBe REBTORY (B plyisponds with an

ulﬁ)#?gf}%éf@i&éﬂ%\o?g@ B PItOV{él% Genstvity RRistMeOhiesiabe However,
rovi S Sensifivity Assistance

inTEiES ageponkidoweasedge, ithe PRIEs presp olwse foe gy [ nohge@ppted in the

P APSis e fucimatet mesigelt MERAERE AR SUMNINF 1 2047, the

Pﬁ%t st P M R BIPENSRI $n iHeereMdNsRelesdibd uBih’g/'al defiultealgorithm

response nessage using a default algorithm (call this
(calisthist reDEEREAFAUREE RS BNOMNUML. If, fltemefisely,y M _REF_BIT_NUM

M N_REF BI T NUMis.i T

S T AL 05 QU L4815 respon
M&%QEE&W@NEMFL\BILREFMB M_INQ_NEF_EHT_NINM) For the
number of bits in the SA response, the PDE responds with at least MIN_DR_SIZE bit

pairs. The PDE may further pad this value to account for variance in network delay
(e.g., take max delay - min delay, determine the number of bits and use this to pad). The
DR SIZE field in the SA response message should reflect the requested
MIN_DR_SIZE plus the pad figure. If the PDE does not have any SA data for any of
the requested SVs, or there is some other reason it cannot comply with the request, it

sends a proprietary reject message.

2. SV Specific GPS Ephemeris

a. Request

[0051] The Request SV GPS Ephemeris message includes the following record:

Field Length (bits) | Default Value Notes

AB_PAR_REQ 1 1

SV_MASK 32




Sl

nunber of bits in the SA response, the PDE responds
wth at least MN DR SIZE bit pairs. The PDE may
wo eoosherspad this value to account for vari ancRECT/IS2005/018916
network delay (e.g., take max delay - mn delay,
determ ne the nunber of bitsldand use this to pad). The
DRf_|SI ZE field in the SA response nessage should
reflect t gl est ed M%e%f oS, LBE | deliir e.
I the A%Eségggﬁnm h yr%m&g%a i@@d, R mBBI% sRekiod Hall set this
requested SVs, or thepg, s So{Xhisd HE mobRAkBn Shal 8RS eld to
conply with the requegt, it sends a proprietary reject
nmessage. 2, SV Specific GPS Epheperis e
[ 0051] Thes t—S m | f,lrée":l% specfﬁ%s tﬁe%ﬁb&%{of qP@S
the foll owi ng record: & ’ P S ast
ar amet 9 d ic @ reprasBM@’'SYPHN 1. The most
P ers requeste 'sis A i pRALATBY SRR B £ bit value of
requested, the nobil ey @fdtél:”(h:ﬁ is reGlestedl s field to
"1'; otherwise the nobile station shall set this field
to 10. SV_MASK - SV bit mask. This field specifies
the gubseRegfon@S satellites for which epheneris is
requested. The Teast significant bit (bit 0) )
[00531 Fleent theSPIFRNedeivesh dhemsbevesicysipm degyestpiif respopdg yith an
repres R 2 ' L1 Ll . :
i L Bt JS0y Do e de S8 cfinery anp A B eyer, i e
ré%@gnsfe%@sé(@ t!léﬂ ;embpmw dath dor by $85 hot tetjuesésipmnitis SV_MASK
with an unsolicited (TIAAEIA IS %01- 1I§§Provi de .GP
fiejshredifhe requeb sesenge. E dopyqtfae %@@ﬂﬁé@t@%&w of the
r 0 | i
relSbR R HERSER B ot A PGk SRR WA roquast, i
sgmsal‘rajwetr?és,ga@oheneri s data for any of the requested
\/s, or 1f there is_sqnme other reason it cannoi LYoes
(0059 1% g 16 one cTbo0BiAG b aPERs “HBELsfE P ByE ey fisting
Lt hORagds ToP IR AARDREREHY and dent Be PDEBJHRSPDE 4@ i
r%g%'?. e%?% Stﬁe exi sting req%%stennesgz%gg}efor SA and e
tphemieids addml toghe existing lequgstsyandBEnplytsentie coarentighaligsponse
the. new fields added to th Xisting r
il yotath eret. Menir S Sebsditt S B bt to irst send
ABRERY SueDHERUES and@ thelYSifanb atissaBlis ¢6jBctbd; wadfal lggaogdtrequest
to first” send a customrequest nessage and then, if
mmqgwﬁwba@enﬁt}sbfr especialbbyusedidrvchea thelBris reaspins betvass aglywrks, or
[ na e _especi f |H\QS ISy I j N
n%ﬁ'{r]%g% r?“ﬂé?‘ﬁﬂ% lgggn}g rﬁﬂ?sy SRR\ 4F nm%‘ MR gaSy "FISEE) NGurther,
embodiments can be implemented within a software program for the mobile and/or the
PDE.
SV Specific SA
[0054] In a particular MS-Assisted mode system, an MS in this MS-Assisted system is

configured with the following features. The features (if enabled on the MS) include a
GPS search scheduler and a Session Manager (SM). The GPS scheduler determines

when a deep mode search is required (i.e., a search that requires SA data) and then
computes a mask of specific SVs (e.g., SV PRNs) that require deep mode (and thus SA
data). The mask is then passed up to the SM of the MS. The SM in turn formats the new
request into a PDDM (e.g., as a message specified in the tables for MS request
elements). In one embodiment, the MIN_REF_BIT_NUM field of the PDDM can be set
to 2047 and the MIN_DR_SIZE field can be set to 255 for backward compatibility. In



net wor ks supporting nmany PDEs, sone of them may be

| egacy PDEs). Further, enbodiments can be inplemented
wowRakitm287 sof t ware program for the nobil e and/PCT/UR®05/018916

PDE. SV Specific SA [0054] In a particular M5 Assisted

node system an M5 in this NB-Assisted systemis

configured with the follow ng features. The features

an&ﬂ%; r@)g d?rgenanﬁaegg ARl gﬁ Ysﬁ}ebéa ﬁ&&g&r o 1519h§1dh'111 @daptable

SST o nager schedu

fagleibe)r toi m@‘soxxefwfoamdmpfumhdf [aeet etother amlquimemt, ghie. 8M, decides
a search t hat reqw res SA data) and then conputes a

whigh requestaiseds g sigpuzeds g SV PRNs) that require deep
[Oﬁm& otgmhﬂr% aBove M@)&mbgmﬁleﬂ?s%a}'f Be bﬁ'ﬁ@uﬁﬁ‘?%@éﬁutbﬂvﬂreless

_ e M. The SMin turn formats the new
sys&amseﬂiat utitive a DB tfanspor} siseaDBdE mgk:nm@mm deng fp exhibit

htégpfggtap St fﬁhg%%t@%%)o& AJ% L ?nge BbMonventional
D!BM 5\5?!&615& 3%5rl@nm%dﬂnw_%ﬁ§|ﬁ7{ﬁnfﬂn&izﬂi SAnrefgessab templete

for backward conpatibility. I|nanother _enbodi nent,
re&hﬁm ¢fi the G mporasp@@n seesge iaraupd d, sq5e8%s Blayvaver, dhe amount of

ada t abl e, f.ash 0

20400 B2 o BUGRGLYIRIGR e At ot e
Wﬁﬁ§ cReoudtis! B'ﬂl@}eﬂe tHaD @AV are doatidt incnshallow Mano@ by the
enbodi mrents may be partl cularly usef ul for WI r(?nsuc cases, 110

Nb’%/su@rﬁhattc}csr mﬁdiellﬁ panepdebis gy S15ah ek vaphsiY
ﬁ‘% St QNS ih SR, ?}1‘? dé‘apggﬁ?&r P88 NP Hduld be no SV are found
Ia y an

WOr se Pt ransport For
nﬁoha Imhlli)w searchosnk that SAadatDRMtiN regiswisfonel] GdiskHowevarnthere will

aroundtlmssfro initial  SA t t
et it i oSS Bk S S Bl st ey o ot
"Er@fﬂﬂesde E’gf\!ﬁéﬂ% tn shdlBoRED YA 405 willBh1Q e FRfifestell Gort dibset of the

rn arou time depends on the different signal
SWendi thiocsangaatll sngmﬁvamlmgcdemtbg tremymissien psppedluoHs data.

[@[Hﬂ&(e aﬁgﬁg&%%ﬂ%d%n_’{ 2 ha gag&segﬂc(p 300 foe aljrgquéel%&?g & Specific

S‘éﬁ‘ﬁﬁﬁw Wé&ﬁﬁ!ﬁoe ds)siy (‘shoﬁﬁﬁﬁ$1g nm &Ast\ép |3|02b&1er1ﬁeﬁh66136(’1 obtains
Ssmlarly, in deep indoor scenarios, It could

ARqgisition Assistance (AR endnerfonws schiplion saerh domall §N sddbg method

till f \V
G P VB i
tBd @RAb% sehreh pidiRied Bnd’iigh doed uuaktytrheasteapntsdaryidid ahmcceptable

such cases, SA data will only b 1 f
leqatigedixde-go RE2 HUR)- Hiihe shal go%%:aw%é drtpmise Fﬂ%’&%ﬁﬁflﬁcceﬁable

EHE Frebll 10PRBULSR A AN1osuRelcbbious diRbRd $00 I shallow

ferring no an exe ary nmethod 300 f
se@dhl &Sdetetghifod tSpet:prbvnleSarasmdptabild: fix, Absnsﬁ@dé@o (nsm)es tcsstep 308

shown_in Fig, 3. At s t.he net.hod obt
ong e TIeGHEALF SPRROL §nhg DO PR UV S O] Byt 308, the
rSGRECIhY Qs For SR Wata B SVERAAR Gftre not detected in the shallow search (e.g.,
requesting for SV Specific SA). The method 300 then moves to step 310 and performs a

deep mode search using the SA data. The method 300 shown in Fig. 3 may be
performed by various mechanisms in assisted wireless position determination systems,
and may contain other known position determination steps.

[0057] Particularly, in a more specific first MS-Assisted mode system embodiment, the
conventional request for SA data is replaced by a new proprietary request. In the search

scheduler, after shallow mode completes, an early exit algorithm is executed. If it is



300 then noves to step 304 and perfornms an early exit

algorithmto determ ne whether the shall ow search
w@e@dnces’ enough good qual ity neasurenents to BCEUS2085018916

acceptable location fix (e.g., of a M5). If the

shal | ow search is determ ned6to provide an acceptable

fix, the method 300 moves to step 312 and reports all

o e e L R R e 45 A 0 peor
thSues AlddeaBskch TS c@nﬁlﬂﬂﬁ@fﬁtnatyd)eab@ed\oarQ()S/P@Q sanmjor the

for sensitivity assistance. In_step the re

segpiin), tash $hef sparchackrtuler formatya St\h%aecwfsr ﬁ%ﬁueﬁé{l%g??eed Since in
Cegglélzﬁhel? r1]@'%{-')1’[ ee 7 C{lﬁ&@h A Ire { §AHakLIF (B previous SA data

nmoves to step 310
exPies, fiey élgmmnashdeﬁmaﬁme eheeae didsr SA&d ﬁhgt hdve aBeadydiean sqaehed in
met hod 300 shown in Fi g. 3 may be perforned by various
thagespaiPdds i n assisted wirel ess position determ nation
[Oggﬁt ’P&Tﬁeteﬁﬂﬂle"fﬁé/ S@Oﬂfafl& MhOLEREL kRWALEP ?éﬂf&ﬂn‘;bna set of exemplary
ermnation steps 0057] Particul ar In a nore
fuﬁaﬁmsfremeéantesltbyl\tﬁe ﬁcﬂkmsngldsemd@l éurwgn sﬂdeeth@bmawbﬁ gmbedqled in 2

convent i uest fo SA dat a ced by a new
C%?%?rlréﬁdggfk mgﬁﬁf@& acqon aflﬁ‘éwé dré Soogﬁxq%% er, after
shaIIo tes, an early exit algorlthmls
SRR

execut e et er mi ned that a deep node search
i s reqLiHOPEd(Jaﬁ?ﬂeﬁ raFellise® titng®) enough to performthe

deep npde sgearmdii(tins-corpot &l on may be based on

QS/ PRQ setyt jngs fQfuekPesSessian)s Whked vehea®eabed shallow
m%?eh W er formats a SV specific SA request nessage.
n

cein certaln enbodi there i.s_a [ to
re-request ‘$Aldd 8515 lf‘n%’atp@ QU SHE @Rvdﬁ%gggggﬁ%%%ﬁ)
cPHd™¥f gori t hm shoul d handl e the case for SVs that have

al ready been searched in the deep node. [0058] To

det ermi ne the, SV paBSK mekH & rSeediC Bhshedidder mger for mhia sv;
;56l.-9f exenplary functions represented by the

fol  owi ng pseydo. fupetion, Gde dhal Jmy Reembedded in
a_conput er dea%dP’e um | N accordance wifh an

“BRSEdi Tent REQ SV I\/ASK = 0 | oop %ﬁi over satellites.

i n AA) p =ifAAflerde sepnehing ighgsatelSitey iy gypep IPOéic‘fbe qetinue
SA for cases where we have good shall ow node neas i f

(ith meas i, n.sh |ge9"¥1e'¥8deth%90sk/eem§£u€ QRgatdl €8h)chis sv
continue # mis t n meas or weak shal |l ow node neas

for this Swefpfd \}aétv:él REQ. SV_MASK

end loop (over satellites)

REQ.MIN_REF_BIT_NUM = 2047 # let the PDE decide when to start

bits

REQ.MIN_DR_SIZE = 255 # request full 510 bits just as
before

[0059] Based on the settings (MIN_REF_BIT_NUM and MIN DR _SIZE), the PDE
should respond with a GPS SA message identical to what it conventionally sent, but
with some of the SVs pruned. If the PDE does not have SA bits for some of the
requested SVs, it should then exclude those SVs as well in the response message. The
PDE can also optionally use the time tag of the forward link message to model network
delay.

[0060] There are three cases where data bandwidth can be saved in the above specific
first MS-Assisted mode system embodiment:

1. Already found strong measurement in shallow mode;



# al ready searched this SV i n deep node, then don't
request SA i f (done searching ith satellite i n deep
worp@e)lieenti nue # i f we get here, then we nusPCTHESHOBHNS916
for this SV set pth bit i n REQ SV_MASK end | oop (over
satellites) REQ .M N _RXF _BI T7NUM = 2047 # let the PDE
decide when t o start bits REQ MNDR SIZ X = 255 #

req st f

oSt PRt S abigiha Ao QR el 8RR B3R ginod,
arDE shoul d respond with a GPS SA nessage |dent| cal to

what it conventignal |y sent

prarbd. 1o PRORRAIEYs g he e SaleliiE S 37 3G Ajfisition
Agg{f?{cggggz tgd SVs, it should then exclude those SVs as
e

response nessage. The PDE can al so
[00p1]i Kieally, ythes ebdviee embndinteaty sbéuld hbavieo nWalan |ihngecuracy and an

: sage t del t k d 060:
i SRR & SRR D S GO L 5O it G Dbt BBrizon-
oﬁsﬁ‘ﬁgﬂeﬁ icGse 'ah%utd‘@‘r%tﬁ&t@d cAR @né WSt adbsdiae. nlh thé horizon-

Al'ready found strong nmeasur enent in.shal | ow mode;

otmmpteq Lese,i hhg MA bast a 220d \a$1b1élé§dy3®onbu"s@%ﬁ“@ﬁ?1?@ ahkestves or

oy Baranrs 1B St e MRSV AR A, PG B @YY bou 5157
i AVatidAf. 3n tHOORAJor] Sestubted chsh:e tmmse fc&rdxarﬂlpl'ee fite Ieindsett,cshould
have no | oss in accuracy _and an i

oyenent
haversemeouopsirusiast Glaafcﬁéfbfw&ﬁblilb’na@y%gg% degres qfifomplagp obstruction,
¢ Rut ,
1&%%155)? ovd 95[: grétglnfpa Cf{olﬁ‘alte?éjadrﬁlaéngeég?lﬂd g ﬁpf% %ood indoor case, the
hﬁtﬁisbtzshaﬂhﬁerpm@imde@ aloss totzh\emklswhamhethgd?eﬁl lmc@f-blght sajellites are
360, but obstructions, |ike trees or buildings, exist
iy ihEeWsever al SVs are not visible at an angl e of
[&E&r@uct Ao Wbworo ﬁiﬁ' ] %&H&tmetﬁbd 4dh tREexRiHplRP fmethod 400 for

case, VB, exarrpl e, the handset,
r&jnesting swspecsﬁusemmmmw@de (3 ks psqwdexi itisiepi40y, thaanethod

ﬁ%tog}agnsfgs rlet%?lghsglg @f cii ﬁlgl o iﬂ %Jf sé(ar{!h IS a11 SVs.

T‘i&@qgethé‘@ Q00 hes qnoxtééetohﬁé}si&@h eﬁlﬁo\b@rfbrbﬁ zﬁpaaﬂly @:ﬂﬁdalgonthm to
close to a wndow, such that 2-3 line-of-sig
dstatmeink ivhethes e shallow search produced enough good quahty measurements to

yield an acceptable MS location fix. If the shallow search is determined to provide an
acceptable fix, the method 400 moves to step 416 and reports all detected SVs. If the
shallow search is determined not to provide an acceptable fix, the method 400 moves to
step 408 for excluding SVs detected in shallow search and excluding SVs based on
searcher capacity limits. ‘

: [0063] Step 408 also determines a remaining subset of SVs that can be searched in one
usage of the searcher (e.g., the searcher in the MS). The method 400 then moves to step
410 and sends a request to a server (e.g., a PDE) for SA data. In step 410, the request
only ask for SA data for the remaining subset of SVs that can be searched in the one
usage of the searcher (e.g., requesting for SV Specific SA). Afterward, the method 400
moves to decision step 414 to determine whether there are any remaining SVs to be
searched in a deep mode. If there are no remaining SVs to be deep mode searched, the
method 400 moves to step 416 and reports all detected SVs. If there are remaining SV's
to be deep mode searched, the method 400 moves back to step 408.



typically in view [0062] Referring nowto Fig. 4,

anot her net hod, such as exenpl ary nethod 400 for
w0 e@srs28Ng SV Specific Sensitivity Assi st anceP(BBE2005018916

provi ded. At step 402, the nethod 400 obtains

Acqui sition Assistance (AA) 18nd perforns a shall ow

search for all SVs. The nethod 400 then noves to step

erforms_an . ' ; BB&dime

ol AR PR 8 Ein il BELhY pBEA AT 2o Richt o
thél dahichdion® asueaTenS A date igireplacedrbyabisepstapioprigiBry request. In this

S i ehalL s Ealeh, T TS @t
mgag&aﬁdl%g@ e GRRSIbRA Akt i QEBARIRED B a dbép fbee Sdardll 9 tequired

earc etermned not to provide an acceptable fix,
aridntheree ish Siilm@0 @noughe ® porfetnep d@p Mmefe sREUAiAY, theg the search

schbTEnBrman R, wySHie A EOFO0RN G op 405 also |

[0OB5FTHE Rff BistifdRINNioE theRaMdodBhenbVad tthatpeific fiest MS-Assisted
searched 1 n one usage of the searcher, (

.(e.qg., the

medarsystem embodimens)is trtetheesarond sutpodimentneRi¥sredpestt dpta for

410 and sends .a fequest t erv : :
AR S g SR RSSEYRS g FESE,Bhin
opgsed fieall SWBItRitReqEtSRD sedrclVThe katondatistinetier & thhtthe second

i'n the one usage of the searcher F}éeﬁg., r%guesti for ted
ergodipent angesmst 1oy thap irsoonds of feiprBl o epel Gl requeste
iSRG A i & S GatdBice befk
1sragi%n%t§éi ?rﬁelﬁg%glyf %&%g&‘a @,gﬁgg Boliehb Rl tyRER SN BatdBYce before

ning eé In a deep node. If there
cavheddep medmieatdy Thesermimdimentempy aisdepesioancthe ¢arly fegit algorithm

oo oy deme e e TRt sk BE S ol 8 il roments
offiRlef Bl e RIS A0Ry e, back Lo step 408 [0064]

y, Inh a nore Specific second Ms-Assisted )

[0066% Asyatigly rtbe dieansht schedvdercedn thenmiotmn apeciliq gecond 1} s-Assisted
SA data is replace this new, I r

e AT oo 54 B S Ml G S
ﬂ?'fdllb\ﬁ?fg' Ps&!dg%hﬁﬁk;ﬁ cdd @fat anHhBe legieddadeins e aontpubarsreadable

een conplfeted. If it is determ ned that a deep node

ngeelaume n acsordened wishj am gapbedigreat:i s "tine" enough to

perform a deep node conputation, then the search

schedul BF-FHgls™ L SV specific SA request nmessage.
[ 0065] Tdwe ihiavedi sttehtitiesnid ?din t he enbodi nent and

the specifig fhxsl; Ms Assi pteedsnode syst em enbodi ment

is that the second enbqdi t only reque t 0

satel lites $KSE'¢ ﬁgq%%%oagen%ﬁt c%ﬁ%’nwgegrgr‘gizlggléngaotoheéhallow
MgPE dHFfig search invocation (as opposed to all SVs that
require deeff debh aisps rméh@é@zdnlepcgi VR EF YT SPHeRGt
doheimecond enbodi nent can request | ess than 10 seconds

of data and the anmount of data requested is adapted

intel | gent )y, accoudinaly,. (ke Sa0adl WBAS nthblor this v,

reguest SA data once b
1f we've

# already searched this SV in deep mode, then don’t

request SA
if (done searching ith satellite in deep mode) continue
# skip any satellite that we can’t search in this visit
if (searcher can’t get to ith satellite in this visit)
continue

# if we get here, then we must need SA for this SV
set pth bit in REQ.SV_MASK



each deep node search. The enbodi mrent may al so perform
the early exit algorithmafter each deep node searcher

WO poosa s8N to see if the nunber of measur emenPGI/US2005/018916
obtained thus far neets the sufficiency criteria.
[ 0066] Accordingly, the searl®h schedul er of the nore
sEec: gi c sfecond M5- Assi st ed node system enbodi nent
shou rfor e | ary functions
represeﬁ d)OBn}O%eT? % ﬁgﬁ%%%gppseudo function code that

may be enbedded in a conputer readabl e nedi ug&
[086or danda thistembedinaerbdbipiedn e fomﬁcyassw\m&s 9 JP%?&BT% cases
over
in fhe more sép&g tﬂrg ﬁ? As@%sﬁéé)erggd S %cgi\'}lge%%gvg%rechatﬁgmﬁmdth
cAéRaP&ES ihdicdted belowas i n shal I ow rmde above strong

thresh) continue # nust be no neas or_weak shal | ow
mﬁde1 measAfrepdyt fapad wngume%ﬁ}ér%n%méﬁﬁ%%ymélsar ched

t hi s, SV |

sear 2 g PR ELE T (43R Gy g NaR R ) B it mode;
any 3at el Dotet hdedtS Avdate fior rtevd e eisarhsalatlite thag wais 8t inj AA data;
(searcher can't get to ith satellite in this visit)
thntlg{J/e # if we get here, then we nust need SA for

I's S | 2vhYDHeR o

sat eH | teggq[ OO£SAIdﬁﬁtﬁE§eemodl men?eﬂ tt@(r?évr e i stgPS searcher
ifvocation. case (as opposed to just three cases in the

nore specific first Ms-Assisted node system

enbodi ment) where data bandwi dth can be saved as
sivndlicedicathiegleAy: 1. Al ready found strong neasurenent

in shalTow node; 2. Re- requestl ng SA dat and al.re
[068E Refawins hoy tafis\p,ian QreBplam gesthost TRy Ton srauesiing %ﬁ Specific

Eagtrgerfisolﬁ &)r}gx\r’}ddé(d 56h $69,6hd hlefhdd o $AZn Alcohfle Atthe estimate, 2

coarse mobile position estimate and GPS Satellite Almanac data for all SVs. The coarse

time estimate can be derived from CDMA time. The coarse position estimate can be
based on previous position solution for a wireless device that is utilizing the current
method. The GPS Satellite Almanac can be already stored in, or downloaded to, the
wireless device. At decision 706, the method 700 checks ephemeris data for a SV (e.g.,
a Jth SV) in a plurality of SVs (e.g., 32 SVs) to determine if the ephemeris for the SV is
“fresh”. Ephemeris data is consider “fresh” (i.e., not “stale”) if the age of ephemeris
data is less than an amount of time where the ephemeris remains constant and does not
change, and an amount of time to maintain a minimal accuracy requirement. The age of
the ephemeris data may be, for instance, a status having a time of validity period or a
time of last refreshment. If the ephemeris for the SV (e.g., the Jth SV) is determined not
to be “fresh”, the method loops back to step 704 and to check ephemeris data for
another SV in the plurality of SVs.

[0069] If the ephemeris data for the SV is determined not to be “fresh”, or if no
ephemeris data is available for the Jth SV, the method moves to step 708. In step 408, a
determination is made whether the SV is above the viewable horizon, based on the
coarse time, position, and almanac parameters for the SV, such as the viewable horizon
of a wireless device utilizing this method. If the SV is determined to be viewable, the

method 700 moves to step 712 and sets an appropriate bit in a mask, such as a SV PRN



4. Requesting SA data and searcher cannot get to SV in
next GPS searcher invocation. SV Specific Epheneris

WO O@68jn2Referring now to Fig. 5, an exenpl ary PEL/Osm05/018916
700 for requesting SV Specific Epheneris is provided.
At step 702, the nethod 70020btains a coarse tine
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hewtawitbne change frd arqthet\fwor hursar g mipied 4e5uepy fequirement),
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to
(6:emuéss) of bperefidre frethesPEoCased) Shere| is np storesiephgmeris or all stored
determ ned not to be in.view., th t .
cpbeiriy i oot AR B et AP B R Pr g e sV
l\ﬁgﬁéb&érpﬁh thé Eomekt ctlthis e o&MEent, kphdigerid for ah SVyis ebnsBlged “stale”

ave been either nasked or determned to be é” v%' ew h .
if heentvn Aoduhtoaffime 66X hey clgpred spsg the Bre@f vR|diLy of that ephemeris

rticuyl ap M, odinent, an M5 in
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[0072] i For REMI(ARChS Y edll stiothe SV MEAISK? éx166535 (FIBF ithhex), since

IS inmposed to ensure a_mnimuminterval ween

epperaems daa isggaatadsior 4lhpys 3}%%%@ i s fﬁ be set in

[@)ﬁ‘fﬁ&é ;Iﬂogl%gsseo(fB)?@letPE WAL D tadl EFifst SNl @étermine if any stored
ephemeris is stale (e.g., by checking a state of the stored ephemeris). For any such SVs,

if they are still in view (e.g., by consulting the almanac to compute a coarse position of
the satellite, if the satellite is still above the set elevation mask, then it is considered in
view), then the corresponding bits will be set to “1” in the SV_MASK. Second, the PE
shall determine the set of SVs that have recently risen or are about to rise above the

"elevation mask (e.g., based on almanac computations). For these SVs, bits in the
SV_MASK will be set accordingly.



correspond to smaller WARN networks. In this
enbodi nent, epheneris data transmtted from any GPS
w@aioehi9282 shoul d be constant over a two-hour PEr/USIHN5/018916
To support mnimal accuracy requirenents, at |east the
current epheneris data, or 2he epheneris data fromthe
previ ous two-hour interval should be available for a
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[38775 T al?elz\{"lnatwe ;Ear}t?cular MS-Based mode system embodiment, an MS can just

72

simply compute a mask of all SVs for which it has valid ephemeris data, invert the
mask, and provide that to the SM. However, in this alternative embodiment, there may
be issues with large WARN networks. One issue, for instance, is getting too much

ephemeris data with very little improvement to precision.



previous SM SV specific request for epheneris was at

| east Tl or nore seconds ago, then the SMw || format
waestiressmt the SV specific epheneris requeseCT/US2005/018916

speci fied as a PDDM as descri bed in the tables above.

No ot her changes are reqU|reaQ|n the M5 software. Note

that since redundant data is no longer transmtted, TI

G ' &Er%ﬂﬁidnﬂr ihifrovin
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aﬂirtﬁgl%{" L[}l‘?? ‘E)OSItI on%lﬁk/gom] To '{a%rPSt Ee%mltéem 1c? embodlments

{I5AEITAREs bd AhdS TRk &nple e Qoﬂé’ tsadéeay&dtrﬁﬁy batddl tb teﬁliance the
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cppedisnasuFaniq Fdapkedrie @ﬁ?% SnYHy AT ARERBEISAG sed i an MS-

t al / .

ARERAIEAHIRRYL o Ord BOHRRMS et BRI D Diska Jodssyseen,

ahdntGRY a1dmg9ﬁbshggeeséd1man asVitetl witeless pesitiorc detenmindtioncyystem.

now be reduced w thout penalty to keep the epheneris

dat abase as up to date as possible. Note that TI

shoul d al so not be set too low, or there will never be

nore than one SV worth of epheneris data per response

nmessage. Thus, constants Tl and T2 should be optim zed

as part of a system study. For exanple, Tl and T2 can

be optim zed by considering if carriers charge on a

per packet basis and/or if multiple SVs worth of

epheneris data can be stored in a single packet.

[0077] In an alternative particul ar M5-Based node

system enbodi nent, an MS can just sinply conpute a

mask of all SVs for which it has valid epheneris data,

invert the mask, and provide that to the SM However,

in this alternative enbodi nent, there may be issues

with | arge WARN networks. One issue, for instance, is

getting too nmuch epheneris data with very little

i mprovenent to precision.[0078] Having thus descri bed

enbodi nents of a system and nethod for inproving data

nmessagi ng efficiency for an assisted wireless position

determ nation system it should be appreciated that

various nodifications, adaptations, and alternative

enbodi nents thereof may be nade. For exanple, the

concepts descri bed may be used to enhance the services

of fered by other position determ nation systens, other

than a GPS system The concepts descri bed may be used

to enhance ot her nessages within such position

determ nati on system Moreover, it should be

appreci ated that contenpl ated



enbodi nents can be adapted to a GPS Sensitivity
Assi st ance nessage used in an MSAssi sted nbde system
W@ 2@P$1Bpheneri s message used in an M5-Based nRCBEUS2005/018916
system and a GPS ai di ng nessage used in an assisted
wi rel ess position deterninatd3on system Wat is clai ned
is: 1. A nethod for nessagi ng position-based
j r [ .in an assisted wreless position
4 80@%’3@%@ system conprising: receiving first
l.ai di Agnéthédforatassagifg musitenpmsed infornuitive imamassisted wireless
entity (PDE). via a wireless comunication |ink;
PQfétt‘%‘r‘i/ﬁtW LN, SYHERoIEPEH%E it e positioning signal
bas el oRir3aidt 4868 iMBEndtionStordh Pokifioh BEFmMbLi@Nentity (PDE) via
transmtting a request for second aiding information
a bareteds commanigatiot kmkyi ned redundant satellite

posi tioni.ng signal.to .d PDE Vi ' i :
CormePERet 1o piden el pkgiolind sEatbalbd G i reqived frst
aidirfd iAfbrinafiew;mat i on from said PDE via said wreless
comuni cation link; |ocating_ a necessary satelljt .
posi trresmiHies gauast for seroad gisking mEmsgon profiopysatdsletezppined
n_sai.d recejv e . - Q1) ST P
el PR b RE TR B A EDEERE hltss Smunication ink
| ocateeivigy 2id iegaespissetordniidigg $nfgmaitionXronT kaid PExHhoid saifd
claimlwherein said transnitted request for said
WatetesH EOTBIMNIEHOENG et i on reduces a bandwi dt h
requi s':a%ﬁa itdhiH ' s@dnink sattlifte based
net hzl)(%ggﬁgépg‘lgersn 1 et?igi ng}%(&;ﬂitg?ggr%&frﬂh er%s d|rsequen§gt for
o8 ahid remivaddecondi andjing inffommdionpandr educes an anount of

e eSS RSP B S Gb icin
Sgﬂgprmti on fromsaid PDE via said wirel ess
0

nmuni cation |ink conprises acquisition assistance
(AA) information for perform ng a shallow search for a

pluralit f i.tioning. s L f.q
20 o i S B i e TRl iing
iSehRMdnirRARRS b bhdiidth @i@fahendas efd sstondbidinginirmetion.

first aiding information conprises: locating a

plurality of satellite positioning signals fromsaid

pl urahit i1 ] i . i i . 4
3i' nf oﬁlr?gtrl?{%ﬁ(gdaﬁ%ﬁég{lg sﬁgff%ﬁ%déme‘?%ﬁs%& S%llalf rgcadl%%ata)l/dmg
iRforpasdr ledides gn aaioaht dfttidss needetbier detarmiinegsaathgeographicepoisttion.

algorithmto determ ne whether said shall ow search for
said plurality of positioning satellites produces
genhou glkhesrﬁétﬁé)& bt &aiﬂﬁf hbRi H8 fisP Bty ihdrinb€ififam said PDE via

acceptabl e geographic position fix. )
said wireless communication link comprises acquisition assistance (AA) information for

performing a shallow search for a plurality of positioning satellites.

5. The method of claim 4 wherein said determining said redundant satellite

positioning signal based on said received first aiding information COMpIises:
locating a plurality of satellite positioning signals from said plurality of

positioning satellites based on said AA information and said shallow search for said

plurality of positioning satellites; and



6. The method of claim5 wherein said second aiding

i nformati on conprises only aiding information for
w@e@saim28y an undetected satellite positioni ngPGT/gsmNN5/018916

froma positioning satellite of said plurality of

positioning satellites. 7. TA4 nmethod of claim6

wherein said |locating said necessary satellite
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sgid pra kg of ppsitiboingisatgllitesdeajncsearcuigh satellivs pasitiching signals to
undetected satellite positi.oning signal fromsaid

Visdd i pesspiahlesssoaraphic®ogifioR §Xg plurality of positioning
satellites based on said second aiding information. 8.

The nethod of claim?7 wherein said necessary satellite
6posi tThemethodofplainm Twiprinses wcond gdingtinfoppstion emiprises only

sj.gnal_. equi val ent to sai d.undet ect satellite

sBbiSF iroigh dpvarching o5 phgelies SaBte SRl Sinat gom o
pogitinidg Sl bi'ehi S plurhlit PO ARMhikAaRdllitd.€ posi ti oning
si gnal "based on said received aiding information
further conprises: excluding a positioning satellite

f sai.d plurality. o itionng.th
Tor ovi deabatofot a¥ints yRBEH {RLloRuiq e fRE Bl Bffie ppsidoning
sighal fisinhaill psitionaigsatellivk Bast PnSaiddectet el seeaidujding information
redundant satellite positioning signal further
EBWPPeSes: excluding a positioning satellite of said
ol ur al | ¢ S O _ ; o
5 i e obnfls RRLEAOLADER A ndGeRe b BRAMIC oltoily Blnal from
safli pbsilivhargrsatellitg of sdidl plueadity dfipdsitating $at¢lBtep badetlionrshdgecond
si.gnal_further conprises: determning a positioning
Ading MPERAtON. sai d plurality of positioning that can be
searched in a usage for determ ning said geographic
position.12. The nethod of claim5 wherein said
et erThemmethod af dainedwidsam sadnedesiaresapellifeposiiionipg signal
signal further c rises: excluding a.first .
® ?%%?%ﬁlﬂgﬁé%oéﬁo Slﬁla]s%qu&lva;‘?nﬁ Fgfallil Vn(iefs[ecﬁ%dsﬁaﬁllgﬁi ng
poRfRhldgseshal hat has already provided a detected
satellite positioning signal; and excluding a second
positioning satellite of said plurality of positioning

atel].i tes.that cannot, be 4. Us :
Got or Moy A& ERTE Sneiih EE et B el ot pelie
FsitiohRiggidnd] BhxRd ©hRaidabdtived aklis@inford@itioh fiutieer comprises:
positioni ng signal conprjses a_positioning.sign

I
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provided a detected satellite positioning signal.

10.  The method of claim 5 wherein said determining said redundant satellite
positioning signal further comprises:
excluding a positioning satellite of said plurality of positioning based on a

capacity limit of a wireless device.

11.  The method of claim 5 wherein said determining said redundant satellite
positioning signal further comprises:
determining a positioning satellite of said plurality of positioning that can be

searched in a usage for determining said geographic position.



positioning satellites. 14. The nethod of claim 13
wherein said positioning signal fromsaid third
w@omstiasl ng satellites is |ocated by performPOI/ESHeREI8916
search based on said second aiding information. 15.
The method of claimb5 wherei®5said second aiding
i nformati on conprises only aiding information for
searching an undetected satellite positioning signal
froma positioning satellite of said plurality of
1posi tThemeigodsef idditni 3 wheraimcsaikhdsteniniag iseid wedlmtiadtset]lite
satellite positioning signal can be used on a usage
WﬁFlo%Eé@?@Héerﬁpﬂ’%é%gr aphic position. 16. The
et hQd 19fing!a3i 9 pbsitfdfingishtefl Of £did phurditflbNBositioning satellites
i nformation conprises one of a coarse obal Position
18y Sneatrdadp Brovidads detectadesate]lita positipsing gienals andhi ¢

iti ti te, d GP I . 17, T t hod .
br cloe g At ne itp e coten B SRS piopfing S Fontlfesif sptetites
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time. 18. The nethod of claim16 erein said

determ ning said redundant satellite positioning
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chinpsibesad Shsitipniiyf grmb oo thard pbkicioniisawd]ling ofdaid phuddity of
wherei n said determ ning said redundant satellite
pesitippingsaiglites: gnal further conprises: deternining a
viewability of said first positioning satellite based
on said coarse d obal Position System (GPS) tine
ldst i riteanethad of daiar Eewherony saphpasitposig signel dom sart @jrd
and. sai d S al manag., 20.. The nef hod of, claim 19 . 4
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i?f&%&ﬂié}{]i ng signal further conprises: setting a nmask

or said request for said second aiding information. 2
1. The nethod of claim 20 wherein said mask ensures

that .sai d seco ai di infornation .o
o hendriraeioy SEdri 1 rideissdd FRbhe AgSERL
atdthg iftB¥matiod f6RdearcMnp@nesdcteelyRELiR paditidnirtksi @l from a
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16.  The method of claim 1 wherein said first aiding information comprises one of a
coarse Global Position System (GPS) time estimate, a coarse geographic position

estimate, and a GPS almanac.

17. The method of claim 16 wherein said coarse GPS time estimate can be derived

from a code division multiple access (CDMA) time.

18.  The method of claim 16 wherein said determining said redundant satellite
positioning signal comprises:
determining a freshness of ephemeris data for a first positioning satellite based

on said first aiding information.



23. The nmethod of claim22 wherein said second tine

threshold conprises: a first tinme period where said
wepiveiren8s of said first positioning satellitePCEDIBI005018916

constant, and a second tine period based on a mnima

accuracy requirenment for det26ém ning said geographic

position. 24. The nethod of claim 22 wherein said

first tinme threshold can be reduced w thout increasing

sai d bandw dth requirenent of said second aiding

1onf orTimtnathod &5claimhis widrbmdsaiol detdraimng saith esdeindarg aatdllite

det.erm nj ﬁsugt d redundant satellite positioning
P&yt H@Pgétﬁ?&' a8 COYEfSvi ning a validity of epheneris

dat a dbRmhihd 4 HewhbiSity bmidﬂﬁrsﬁﬁés%&hﬁgesa@aﬁ@d)agaa SiPdafl coarse
first aiding information;setting a mask for sa

capm Pesition fsastema(iGdPSb timetestimaiet 2 cmsmetaphlceoosmogasmnate
g Hﬁﬂr‘?‘s or said first positioning satellites is

e Y¥B2%e valid; inverting said mask: and

provi ding said inverted mask to said request for said
second ai digdg i nformation 26. The nethod of claim1l

2fher dihg netheil efealeimmi hwbergcgidegsiteroninios saif seuadmspisiie

r [ [ 1 a nobile tel ephone in said
P%g%gﬁﬁggﬁﬁ?fgﬁﬁég%gﬁgl?gon determ nation system and
wher &ktiing airflaskBbr @tdmeucse foraaidl sebald fdiag irnformaignSy st em
(GPS) receiver. 27. The nethod of claim 26 wherein
sai d assisted wireless position determ nation system
240Mp T}I%qﬁetﬁodd"glgdéélﬁl 50 @héh sﬁf@%aﬁé&isﬁfe? ﬂla'f@ﬂﬁ s&@Bfd aiding
wher ei n sail perfornms all positioning cal culations
ifformstidrocomyrise®ea hew eplenmais fEBsald' fisst petitiodng $atelliti fior@ 8aid PDE
wher, ai d aSS|sted Wi, rel.es tion deter.mna
b i el fonSBEb B G TaTBR S b B e Rt e
SMERaslidins dldmefand ai ding information conprises
ephereri s for allow ng said nobile tel ephone to
perform said Iocatlng said necessary satellite

Rased Binaldo i LEMeRR R Eh S Srafa Filhol e

positidnHgtsalellitd isibtepRintd HSAOraPine thieshold A1l 66 @fe threshold.
sald | ocated satellite positioning signal. 29. A

met hod for nessaging position-based information in an
ASS: SRIOELLATPE LR S SO Bl HosbRd Epr 8

(AA) 4 ﬁlfsbﬁﬂﬁ&bblﬁwd whet kaid mpﬂ@nﬁiﬂfabidd?vsislﬁﬁﬁibhnfgmateﬂlte remains

first plurallty of satellite positioning signals
constant,

a second time period based on a minimal accuracy requirement for determining

said geographic position.

24, The method of claim 22 wherein said first time threshold can be reduced without

increasing said bandwidth requirement of said second aiding information.

25.  The method of claim 1 wherein said determining said redundant satellite
positioning signal comprises:
determining a validity of ephemeris data for a first positioning satellite based on

said first aiding information;



for a plurality of 3 obal Positioning System (GPS)
satellites based on said AA information; |ocating said
wo poostiigBural ity of satellite positioning signetBUS2005018916
said plurality of GPS satellites based on said shall ow
search; determ ning whether Zaid first plurality of
satellites positioning signhals |ocated by said shallow
search,.have LG S :
ool ey e At hahbid &: AT ek A0LAGyRL AR fr8aia
epHien®drie $6r giﬁi/ﬁtwpdsitaﬁﬁrrg gatslligs a; deearmemd tbbe valedisi tivity
assi stance (SA) information for yielding a second
pIurHWQﬁP&ﬁﬂéﬁﬁﬁﬁPWQe positioning signals fromsaid
pl ur *dvﬁ&ﬁné’gm&?&eﬁ@d flalit fo%%lq fe §&s’t gy f shlﬁ%ﬁcdﬂd%(ﬁh% info@hation
sateflites”positioning signals “do not have enoug
satellite positioning signals to yield said acceptable

28288&3"“' il i Jouhdignakd O ksRERaE o sgmorises
156 Qﬁﬂmp&wﬁbbﬂéfte n&rid i8shidlBsiRes wlitelas p@snsdngnal s

sald pluralit S satellites; performng
ddlBlens‘em systefimandsa fi@remes@mirﬁ% comprisasp @ﬁb@l&@uqnm System
Gggttlonlng signals fromsaid plurality of GPS
( TCPV8s based on said received SA infornmation;
| ocating said second plurality of satellite
p05|t|on|n signals fromsaid plurality of GPS
24 at elThiemess be@’rgf&almr@@ah@e@ééw aggiglied wyir EP%I?H figjermination

t I |

S{Gh AP P Sk b Bl RIS RS oph MRS RAd PR Rgforms
all|p¢§1&|ohing c@fcu]@hunsalfor keyd afobilateiéphione. positi oni ng
signals |located by said deep search have enough
satellite positioning signals to yield said acceptable

ge OgrRHh GhPSE %élﬁf?ﬂ‘ Wﬁer@ﬁrsaﬁfaésgls% rvﬁfe%%‘é Pgﬁﬁbl‘f Bétedii€lation

etermni ng sal geogr ap I C posI t1on or said
syéteml cesmpridessd meblﬂmswmbm(M&)d)ade mmdata@djvvhenem sagtheecgrd HAmg

Lit f tellit. it f
iBloffndtion dorgarisepeheniets Fitov e L wopr Glephpte Baiflofm said
19&&1%'}18 shﬁl)ﬁeeéss tsakllid Itﬁfsltﬁﬁﬁﬁg 4i 9] MAnSdADpdsiticHnd@vdlite based

enou sat el e positioning signals to yleld said

oameimeamgi sgaeoagi aiging infousatiangrmdispid Getrodting syl papgaghic
t based
et S ESSehAb TP AL | on boee

determ nati on system the nmethod conprising: obtaining

coarse tine estimating information, coarse position

28st | dmatpd fF BIePRAING POSIHABrbEseIHRIOTIPAUIR NG, 3Tystey BiitglRss
B a status of a

rospiop RisTaRoh Wi ihe RO GRRLEASE ¥ 7,

obtalmng Acquisition Assistance (AA) information;

performing a shallow search for a first plurality of satellite positioning signals
for a plurality of Global Positioning System (GPS) satellites based on said AA
information,;

locating said first plurality of satellite positioning signals from said plurality of
GPS satellites based on said shallow search;

determining whether said first plurality of satellites positioning signals located
by said shallow search have enough satellite positioning signals to yield an acceptable

geographic position fix for a wireless device;
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obtaining coarse time estimating information, coarse position estimating

information, and Global Positioning System (GPS) almanac information;

checking a status of a first epherﬁeris for a positioning satellite;

determining whether said status of said first ephemeris is less than a first time
threshold;

determining whether said positioning satellite is above a viewable horizon of a
wireless device if said status is not less than said first time threshold;

setting a mask to request a second ephemeris for said positioning satellite from a
position determination entity (PDE) if said positioning satellite is above said viewable

horizon of said wireless device and said status is not less than said first time threshold;



means for locating a necessary satellite positioning
signal froma positioning satellite based on said
WO ewsilves’ second ai di ng i nformation; and nmeansPE¢DDS2005/018916
determ ning a geographi c position based on said
| ocated satellite positioniR§ signal.
transmitting a request having said mask for said second ephemeris for said
positioning satellite to said PDE if said positioning satellite is above said viewable
horizon of said wireless device and said status is not less than said first time threshold;
receiving said requested second ephemeris for said positioning satellite from
said PDE if said positioning satellite is above said viewable horizon of said wireless
device and said status is not less than said first time threshold;
locating a satellite positioning signal from said positioning satellite based on
said second ephemeris for said positioning satellite if said positioning satellite is above
said viewable horizon of said wireless device and said status is not less than said first
time threshold; and
determining said geographic position for said wireless device based on said
located satellite positioning signal from said positioning satellite if said positioning
satellite is above said viewable horizon of said wireless device and said status is not less

than said first time threshold.

31. A system for messaging position-based information in an assisted wireless
position determination system, comprising:

means for receiving first aiding information from a position determination entity
(PDE) via a wireless communication link;

means for determining a redundant satellite positioning signal based on said
received first aiding information;

means for transmitting a request for second aiding information based on said
determined redundant satellite positioning signal to said PDE via said wireless
communication link;

means for receiving said requested second aiding information from said PDE via
said wireless communication link;

means for locating a necessary satellite positioning signal from a positioning
satellite based on said received second aiding information; and

means for determining a geographic position based on said located satellite

positioning signal.



