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preferably is fluoro or chloro. "Heteroaryl" refers to
Fiielasd cemaypicaliomuenals.gr oup of from 1 to 15 carbon
, pr b . . I at ) . . .
PR 2 EDBLATba; T MbipREAS0s 2 B ipleib} Bigtal wircless
cocyigelogy rthatr ege npioadsted Lanflucommetriallyt developed. bYh@UALCOMM™
nitrogen and sulfur ring atons can be optionally
OHRIAE- Such heteroaryl groups can have a single

' (e .Gnim: PW i r I [ QRaeRsE
F?%@s (e@gljlfp,' i‘% ﬁﬁhgg naﬁougﬁré %%%gegﬁ?% nd;{l ?ntﬁi)r oV g)gd@'g" @ phase
rdvatsal) lod a pe¢utorantiont (PAY keprencd. s t hr ough an aromatic

ri atom. Prefegre eteroaryl s include pyridyl,
;Lé/:?ﬂol y| Py Ymgﬂiq@ﬁlﬁ@}?ﬂoﬁr%ﬁ'd furyl. "Substituted
pe3E oargbde pRAse: ?TB@ rdIBHRI ABMY| beBl QAPS fiahRtboth&ary of a received

substituted wth from1l to 3 substituents selected
PRNo sequiveces eardaiged ongthit asxebeived (it signalf insethef Game boundary of a

ubstitut ed. | . "Heteroaryl " refers. h r .
T ARee i PNareren Gl Ry o d W sodC 0BG it Soptniftuafiifber that s
betwidds z&0uA thdMebids ot ae®N Reaimes QA e milldet&idigyhd €ivilian GPS
or "heterocyclic" refers to a ponoval ent saturated or .
siesak Jredeadiappomay beeapsidersd e iming ipfgrmatigngtactef by the receiver

' :ngs, from1l to 10 carbon atons
?ﬁgéﬁéfl%%%to‘i?%%ﬂﬁiﬁ%sﬁ%&gt ons selected fromthe group
§033] st i Ogha@tntPiocesyug: Fhi fedlinique oftprygmsinpiatdatablodieas a whole,
ring wherein, in fused ri systens, one.ar nore fhe
R A S ok mniws%re@%a (I51eCHITHRA (PEPIRIAGY OReFAODS.
?@3 t OfC&tﬂeﬁﬁ‘iﬂﬂ? N"Thd BrdcBsso aﬁﬁ%%! feE?]ived signal and a reference
non-aronatic) ring atom In addition, the nifrogen
@odk. s uCbmrelatiom gppatatioss daclude copérewn atdogssing dind evhay also include

"Substituted heterocyclic: refers .to heterocyclic . .
GBI HAtSSRE. S EVILL DL ROTR S B AT o Pt of dncoherant) i
saiRd avbskdlitusdip@d defined for substituted

cycl oal kyl . Exanpl es of heterocycles and heteroaryls
|[é%5]ude, Defgetion:e Thet piocesstafoonesatingzenonds set, opsamplpe by use of a
i mgdazol e, pvyrazol.e ridi p ine, . L. di .
SR8 G haSAENEY st % A A Sperion,
diefayidinei gopdveri mdazddl datapsaiipl®, BpH etdniple,N#, each data sample is
i soqui nol.i ne, quinoline, phthal azine, . "
reiperReAter gy endnmbaseeichgsedratie, ()i somponem formasin Ab I fecomplex
QBI?I[&E% Rhiich$He gﬁ}?lﬁirsg po ng&peﬂlc s socpa@\ﬁf‘@ﬁfl id Qb@mponent of a data

acridine, . phen I sot hi azol e, phenazi ne,
ivend and ties, quridestaeainpenenihie assobiatedi wigh thenintbgneiry domponent, then

i m dazol i ne, piperidjne, piperazine, indoline,
8. St decodss brey caleifte BelfephdE i rgRpESavared. In one case,
én@agﬁ.\tﬁ@é-&ﬁﬂi’é&r BpaehgRl et AbplieqRratidhk afRb&ated with complex

thi azol 1 di ne, thi ophene, benzo[b]thi ophene,
mombksl i nyl, thionorpholinyl (also referred to as

' r I ny.l | peridin pyrrolidine,
&@%éﬁﬁygﬁg&u&éﬁ%ﬁ?ﬁgﬁﬂeﬁﬂ@n¥$Q%. "Het er ocycl yl oxy"
T63Fr S LPFTNErAt PulrierCrRALBHACYAR Ieffidéf technique for caloulating the
"“substi tut edheterocycl yl oxy" refers to the group
PR abEnite-duretionh sequenesyc Nate thatfiedirequeney sanples congigated from a
to -SH group. "Alkylthiol" refers to thiol groups
substituted with al kyl groups. "Substituted
al kylthiol"™ refers to thiol groups substituted with
substituted al kyl groups. "Trialkylsilyl" refers to an
Si group substituted with three al kyl groups, wherein
each of the al kyl groups may the sanme or different.

o - R s o o,




Tautonmers refer to alternate forns of a nol ecul e that

differ in the position of a proton, such as enol-keto
w@paeioniose- enam ne tautoners, or the tautonerikCT/OR2085/042000

of heteroaryl groups contai ni gg a ring atom attached

to both a ring -NH noi ety and a ring =N- noeity such

BR A e s PRty RSV ST P gl g, BT data and

'R Edfa't dtcpdahpRe st | cal |y acceptable salts of a
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rg]ps ar@PSier | Globak rRasitioning |Sé’(5§¢nbf ot gtesPeiqug qutilizing - distance

' r I a
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the Iike; and when the nol ecul e contai ns. a basic

bt R SPRe o Shis SrgY IEIaEnp Benslops GRS AP e s gms, such as the
&lﬂ?‘la@ld?ﬁéy Q%hE %16 ﬁlﬁﬁ{eﬁ%ﬁﬂbé&% Ga18&d S%t@m In some systems,

nmesyl at e ate mal eat e, oxal ate and the

’fhéatelrmnSﬁteﬂléé éfwlttomﬂgj Swstemn SHHnishusedn 1rm§u’pﬁ1t@10n for the GPS

A et DTS horherhat ERenER didingd dp terms of the

&ltieer@ttps eGP, 1t @hod BEPbEioRY, Hoyier, Y& bbe bliilled 0the art that
A discussion is provided in .gsggn;hl and V. Stell a,

thininyeniien mey ke wepligeio) & wanetsy yst%ts thai gtilize sipilar signaling

@’r%ra g\’/ %srs‘élgﬁg ?ﬁocugtur? c?{éa'}rgaﬁlbnéﬁfthé 'Uligs g n rR Iog gﬁ o

maca@Ps ofit: Ths @ad atiuin oﬁradpﬁee:gam meEmﬁsnienti aBd, subsequent
oth of which are mcorporg d%étgrei n % ref erence.

cuppytadens iy Wil thelocatign g the G el & dmiedd herei n

[)(ﬁ{ rs t@s Woséloeﬁlmg%{%ﬁ R I{/IBﬁlli dv$1d9 ﬁs@& d1 tal w1reless
ent rnvention ch are, int SCO e of

teetihalagy.j udgnent, suitable for use in cont act vvlth the

ues of humans and .| owe nimal s w
i@iﬁc. £ Thcoherpah Prassing dramangeueb ahitent EETpntivgprocessed
By AieBfothing & ﬂoﬁﬁﬁ%aﬁt&tlgﬁ ntﬁfekdt{oh' %ﬂﬂldv@éd' By #86mbining
ective Tor their intended use, I
DWI'MIQII‘,I fonireasbos such Whdp empm@‘ea Biee s1gn¢1-to+melscarapou nHer example,
nvent.i on other ter ar e, us
GieehrSuPERynE gy R Pt Zofbiles (v el il Cometation
Ol ffom EM11AKE BEaEnt deeblocRs.0l | feration, cancer and
nanc nl ess ot herw se i ndi cat ed aI | scientific

{%4213 ar St' oM@bllg iStasiong ﬁahrastm%u ph@&rﬂwghasffs 3eabad mpdem for
t h X
SOEphFFE il oFRIRHRSS byt 150 BRASEH A B, s

peforleptad ﬂi Iﬂﬁaaﬁs].osmra typicallyandlydd zh@PSweaa:n&r ki nases, and
nost particularly Aurora- 1 (AurQ OE) or Auror a-

P4ise (BREsPgsitipn Defpemination Jntiy, aSYQteP’e{fﬁ?‘gP%%e g., a server)

|
RS O CIo AwofRidRiHy BXRARIRIER vifh one or more GPS
feferench regéiyersy dapaldlomp @miﬂagmg Gﬂﬂarelzrtsd HIfOnmaMBrWﬂIDm MS. In an

S 5L, TR eSS UBL L) W s 1
eHRRdE RO tsigfal ta‘ﬂ&ul‘slﬁ‘éﬁ Nbrb8sks. t TRe ARPOLHN et 1ﬂf&%at10n such as

invention are used to reduce the rate of cell
psaidofaagemicasnroments bpeletetie RIAE) whichlis fkenaapable of qgmputing the

BB 5 50, S5 B SUBLLGR' B By comput

%sﬁlbﬁrdsﬁuﬁr@tth@ppgause cell death, preferably via
tosis but optionally via necrosis. The jnstant

Ii t oPssuderange smeasssement: oA prasessi emplgyechby GPS receivers and
phor t
% GE00P Sl tBhRES o AEBL YR ikiafl LB Betwoen he
of FB phosphorylatlon | eads to chronosone
condensation, abnormal segregation, and the |oss of
chronmosones during mtosis and neiosis. Thus, the
|nstant conpounds are useful for nDduIatlng ceI
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Al ternatively, treatnment of the cells results in
necrosis. Inhibitors of Aurora- 1 or Aurora-2 are used

WO 0006/0ki9B0 t m t osi s and/ or neiosis. Thus the iPCI/ENL005/042000
inhibitors nay be used to nodyl ate the proliferation
of somatic cells or nodul ate rmeiosis in ganetes or
related gells a tic I di t .aof .t.he .
(eRoRHT g et PRt « ThE BRI Ebalba 87 epms of sienal
fraf@xiitsiomtine ifeim the®M losthe Ageivadi cat ed above, treat nent
of the cells may arrest or attenuate ce

I
43 1 erX:i Satelldnyehigle (g meior plegient offbg (Hobpj Positioning System
PARPLR 1Y DRI ST Ay M LB, h8B1 st
[0316]p! oI WEVITS: nUniverel Moteld BeldphoneSetviaf: Ahthird generation cellular

HBHACAR Bige & T b DM g eiod Briedherfotipt § G
%ﬁ%w%&@i@%ﬁﬂm hid S1dHfileAthgéR- 2 i n such cells.

Because aberrdnt expression of the Aurora Kinases has
(5] asReferahex isvitolw \naadeotes Fegenckrand 2he FHighi billustrates a GPS

of .the invention are usefyl f regti. e .
R (et & Priply; ObES SRetis GA09°1T &% emit ops
ﬁéﬁ?@&hﬂ? Bign®k 1008 Phi¥ERtdfafad-bdxed ibaky fhficisS102kRd a mobile station
adm nistered to a patient to treat a cancer_such as
YiShady Ehs base stasiops d0tass comiesigdtto ageplivfar dnfrepfyeiuggnetwork 15,
¢ and ity P ’ . .
SR s B o hERE B AT U8 3G 8 ni Sk Gterms, such
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general regulators of mtosjs _and neiosis, inhibitjon
EpmpRIcAtieT SYSIRIR 2dBs 15uF The 655% §iagRuILD: @Y rRomprise part of a
Qélﬁhfuflfacaﬁ&ﬁ ?‘I%W%rk”ﬁ’ﬂb’ %6/ incidies - nubidr €60 68ditibA8 communication
conpounds of this invention wll be effective In
systams ingoammmeation avithethebaseatations, i ncl udi ng but not

| Jg.t ed 1o those identified, B herein. .The inhibitors of .
L1} v b 18 "B e P et FimB PR Y Eh ol to Fie.
anyyk ?&@Pal&?ﬁféﬁfde‘& REGRYI BSeiveR M 870 WAL corBuABE AN system for
nore therapies are not contraindicated as a result of

tominunioption wWithhthe riserstations aging dworsay eemmyaioption signply- 20. It

RSB 48 HR AT ORI i e o

hrbilatstaivnk NOHRP tharA Selivphbnéy tRatec@hmgnicier with e or more base
i nvol ving anti bodies, naturally occurring and

siptienfet FATtBamIqre.nEIr ceas? ©f deneintion) hereign Ao gesttige decation system
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T e

dpsecibéd herbinrcoalddhef ifrplannivédoihagy satbllitabayed potitieminpyystems.

easing.the opport uni to.interfere.with [ rant
o B ok APk b At ML g e e 3 Hhe user may
BORRAHRS FBIRERS Stravelhs i BVCI%E,F dr?%h Fﬁbblg\ih tr&tpBHatt, For example. It

conmpound” of fornmula Ia or ! erein Ar is _
skedudd tbedarfparent thed the ougbilsostatiant imay kef pesitidned in a wide variety of

substituted aryl, heteroaryl .and substituted
ﬁﬁm’ @%@bggﬁaﬁﬁa&o%/mgwhe group consisting of
f050)10 anthesGPStdataited (SWENPL campiseS@lyesiotsl of s@@llfidsebroadeasting

group consisting of carboxyl, carboxyl esters, and )
signals dbatl are vitilizedsfor positianing entPhacepivuip Resiesilasly, thy spfellites are

oxyden. sulfur.,-S =, - - - r ]

SRR o, o T ol S 12, Pl O By, These

pOstioniAg sightlsede aédeydted st preBteinsined Gegesndgninkdyin a predetermined

sel ected fromthe group consisting_of acylam no,_. :

formpt. Iwb@mepafé’ég i gnentaliqny ool SYpansitsey clytliagyiype of GPS
'0) ; C -ar . . .

TR L A AR 7507 i) B b it i accordance with

cycl oal kyl, substituted cycl oal kyl, hal o, cyano,

nitro, hydroxyl, heteroaryl, substituted heteroaryl,

het er oaryl oxy, substituted heteroaryl oxy,

heterocyclic, and substituted heterocyclic;




R2 is selected fromthe group consisting of hydrogen

and alkyl; R3 is selected fromthe group consisting of
whyasosm®s) al kyl, substituted al kyl, al koxy, PCT/US2005/042000

substituted alkoxy am no, sufstituted am no,

cycl oal kyl , substltuted cycl odl kyl , cycl oal koxy,

KPR 01 LGP B OB i g g

eec MR hex@ps h@ts&ho&hymptssWSilbmlumedheMbmr yf time elapsed from
heteroaryl substituted heteroar

fransgpigagr of éﬁ/e SIS sighaly el ﬁ%qeev%%ﬁr Mys’h etib ooy (Yds, the GPS
rﬁ%%hiéﬁéét & ¢ ngé B lé&'fGP(Xacha&dth@ &Ps %f%{aﬁt R984vel from their

equa t , I soners, pro rugs,

pdspeamreesateillttad tcy tircGRP tradwieers élrhespseh@r emfge ib mefined as: ¢ © (Tyger —

B ety e, erbed et ki 3oh0e i B sl o

'g{v%n ®INROMBE &S PECEsSthe (AHSStihB \Wa1R3h itR sdtellitd frfhefled Medignal and
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gubs metimes Raeugpragg? E)s é%ﬁned Cvsélh'bﬁlt e%ngtra.r?tmr b rb?mgé&) By the general case,

P ReEeH nee&'s td fes6RE Q‘Gﬁlﬁd}kﬁb@ﬁs t e YQrDO (the condimditdsig thd receiver
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grisHRa C@}‘\is @E i J‘ﬁgr s gapg ﬁ'@ﬁ: rea@ly}ngrﬁlﬁ fpur gnfyowns usually requires
?&Qﬁh&ﬁl 6 Sréth Kblur dgllf 91>ftySV %Me{réf &l KQ¥¥n circumstances, this
oacy aryl tltute ary ary oXY,
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cl o k%ﬁ subst.itute

e PGS YRR ireitan ba oo Chnb o dondh ap gaigh assisted GPS

Bgérﬁﬁ&?@’l R06t nesHsdH1Y Ul ARbleab &h& Adc¥iveX¥nd instead of processing true
terodyclic, and substituted heterocyclic; R2 is

petudotanges; rtben rebrivar tsligs qumeATHY |upgno¢odﬁynha§g%n lang current GPS

i kl%g’gg%{b%ﬁgglcodgg %s{é%; d f | om Llﬂ ecggcl? lflgn 1'gﬁtt o8] %n%e the PN

Bt tpuitedvery k(ﬁ?éymlmﬁéd@ﬁd SS&‘ﬁbﬂlﬁlbﬂ 00 QWanblt boundaries may be
cycl oal kyl , substltutedcycloalk , cycl oal koxy,
seassieineditthes prodneng ey y20-mil }qecorwé%hlgwu%d aryl ,
OXY, Ydf
T, TRHRE S PR Rt R RERRR oo AB e s
ld€ b eoadyialidation Sistyedrk tthidt @dminetnéoates yweith the MBtldnoiygwinsdyss signals
and substituted heterocycl| one r odr ugs,
8P- phhs hase siefient pip s@%ﬁf@‘gﬁg dhe aaeilglaf fRiFistpotye, ndjork 15 that
P&H&%r ﬁﬁmﬁﬁﬁaﬁ&f'?&%gs megtpﬁlraﬁ @f biR¥e G&I‘nﬁﬁlﬂcﬁtlon networks
|recte conmpound of forrula Tlia or ITia
Ishdh wher piblic phire systepc tléd computer hetvsgxrbm@h: csnsh o5 |thﬁg internet, a
of .carboxyl ., carbox a
?8?@81? e t%/%]?ﬁ%ﬂ’?ee %Xugﬁg@ i?s@fﬁ&e f2 %ﬁv odélgn ay]adwty of other
. }biYunid3Boh Syst@hestioRsh ddlRBiVNEIndI16¢k1 TN NAIGRS Pfer@hce receiver (or
hydr ogen, i substituted al kyl, al kox
sedsiiers) Ude dvln¢h< By, beaii eroneas tigsbase tationg ﬂ%n gt in any other suitable

SRR, BB Pt ® e DRl on i ccemining
@bbih@ﬂ,)s:lcls BSVipositien (ephgmenty) infoerhaticar yl , s ubst ituted
heteroarrgllleP heteroargl oxy substituted hegs(eoar

H@8&k ocyEhe erownsaased pellilan SpERTMIGRIG ety ﬂécé’&%"éﬁ@(/ provides
AR e SR e oP ARk SCLRRLF R phons
@Wer SlaTphene pysidmuds; howepdratherbaset stetadrlsy cadd egds@leeutilized to

salts ther eot{’l
communicate other devices and/or for other communication purposes, such as an

internet commection with a handheld personal digital assistant (PDA). In one



In a preferred enbodinent, Rl is alkyl or substituted

al kyl. More preferably, RL and R4 are al kyl and nost
woe@besably are nmethyl. In a preferred enbodi neeit/pSIRAS/042000

is hydrogen.In a preferred en? diment, R3 is alkyl,

substltuted al kyl, cycl oal kyl or substltuted

BRI e SRS RiEE SR Mt % LSNF UGBTI Ko PREARE however

luﬂ@’théﬂ embodiReatd othexﬁ&ﬂ)ﬁsﬁchﬁ&&d&(}ﬁDMAzoo r{/o(' asynchronous

M L-H3, M.CH 2CH2N(CH3)2 HH o o p JI . -1l
SOIPUIECARPImneiWoLs I NHHH, and the Iike.
HOSROUN o 03 i DBk BRI Bodd bt At Rbbi@bbIed 1W, which
&1 oW A vve as tautoners an
mttmldmo&mtnmabdtwnamb posibbe lsatibs dyktermsof A TARBIE communication
I\/ET .AND APPARATUSFOR | S| NG ERENT .
H CSRmPS R MV P10 Rk BT PRI RIBs g gst Lol signals 20.
Wgﬁ Arsydich QMMHSQ\ELF iaBledeQfces, RBch as a modem 23,
Inventlon [001] This |nvent|on relates to apparatus
Aadiwaee, hod sofrorrecompominngicating ot andd dstectingrsiginkls 20 from base
dev.i ce use of wireless positio signals, such as
St R oty bt e iR os RSB PO 0027 pos 1 on
[O54%t | ONAGEPS f&SHA BchesOsysiah 276/ tBe M donheited @ra GPS antenna
not only for ships at sea or adventurers in the
8& dR EesaivE PYsitipuing sigmalstldrtha yaimanswiiéed af 06 ngar g jdegl{ae (carrier)
y f I
Bafificy” e Cps e . SRS LIRS ol 39, R 13B3es frequancy
|t1Qﬁﬁﬁﬂ1(ﬁ'ﬂCldﬁMﬂr}2 afd dnamatopeowdigigd doteartelr,0p GRE clotk,r amitrd] logic to

SO, e HAskThiTHROTGBS 1 B P8 et 4 G, BRGPIoRerdware and
%8&& | B0 R8ivineP: rweselhg'cnises a[l?hﬁd?%or%%fohhﬁfy £ calculations

S1 gha S concurren transmtte from known ocat | ons.
InacdSRBY sy slbtennmetmsmenpmmgt anyrsuitgbls ipgsidibs legagion algorithm. In the

g]il?s ur ’ ent %ﬂ.\t / ansg1 Lre olg];{ooa}ﬁtﬁpgloﬁeg%ié]ﬁ% tn%’BI%Cted to the buffer

fn'ie@ﬂdf?riﬁ Yhe PHsitibie 1abaRoW dystdn G 4 BEEEVREMIEF Y ERPled to the DFT
posi tioning signal from each satellite within its view

sfrceify te I@I/‘OVldlEh@dt stere sho flata dpging thedpF ¥ neeratm t Inotempssisted GPS
élgggeﬁei aglg%; 5 8\ﬂn%pp(§e%2t§% eff)?ﬁon c%?%ﬂdﬁ%ﬂs ﬁef 8- ﬂﬁtdd@ M4 %ﬁgltude) are
tpeefoaned dtedrehiotenseaabasat abbm b@deapl&schssaaﬂ_ dther mformatlon sent from

triangul ate the position t he GPSre Lver. %nqogfl] ) )
s P géﬁﬁeh‘@féq %5P@°tea%%’eba$?m€ GRARPLGS et S sypiems ate disclosed in
gg?]' %gmsﬁ.@, 41 308 & BRERET LNE 600D %¥ wannasqdféasner

pseudor andom (PN) "sequences.’ The codes
d085] abl Bhd GPScilockt 1sa1nteam:ﬂ tccapintais aecueate (PR ¢in@, Aowever, since

codes,. and have a .bi nar evers

UG BRPhgeura Brede nat psRREP R dOPAPEER: I ghHRRogractice to
RHhaik@231imBI1 iRSthb AP cmeso@ﬁidr@ggq{s dstii®A6d vAIN6 and an uncel’tamty
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fasgviciagedkwihvithag yalugo Tomey be soted thas tafiepsn sequsdte Ki%éﬁ locatlon fix, the

R eRogRich GRHANR:Es B Ry o Ry BaE Pt hgrSheconds wncertanty

i Ché Riirent. BPSE irfiplefneATAL B&) ] CH@W%V@'}/ vﬁient he ﬁﬂdlrpc%itlon location
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selselatiends dens abp EPROPTST SCFYeE, hE I PMTeCtine d8®h elélyObe available at the
%%’ ﬁls fromany GPS satellites that may be in view

thHe tinme of observation by the receiver, the
[056] A mobile device control system 25 is connected to both the two-way

communication system 22 and the position location system 27. The mobile device

control system 25 includes any appropriate structure, such as one or more



particul ar GPS code and the phase delay are not known.
The object of the receiver is to identify the GPS

weowe5P30 n t he observed energy about the carrP&r/US2005/042000

frequency, anddeterm ne the pygse del ay of each
identified GPS code. However, because the GPS code and
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?ﬁ%§§ﬁ§§h%e I'n é#gm? 0081 ReceivF%g pés%@?gningc v He
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g‘it‘%negslcglégﬁﬁl?lg?‘?égé%?é a@?‘ﬁlg‘?@% e ght Pshifts in
GRrysignal/Desshiptioncan conplicate reception. If the

uenc hift.is constant, .a _Fouri.er transform ,
185" °" etproncs iaBpeoR i ch Bl GAioEHiBOEDTeRes g sructure
6P deaPEPSREAERLibeiNB Raldton (AN §AVRO fihchtMal forkPE £EPS signal
over tine; i.e., when the frequency shift is not
cambe rptesented att 4wy tioksteasvialows tine (t he data bl ock).

Li order to address the problemof tine-varying

frequency errors, theJMeWgﬁh of the data bl ock for
coher ent s@gr-odd&3P(y (coherence length) is usually (A)

limted.tg a fract f second, (.e..9.,, 20

HOFTS deibmssriend avliede, COnE P IERIGHEON, Tt L8 f0gbaud)- data

défrhtdthdembadietes B Gyed¥8) s B i-phidetiiodulltion),dgT) it the waveform

increase the systemsensitivity in the possible .

cersigingeofon repeating KOV sedviepges F(tg [Hustbe carrics phases spg avi(D) is the

: ' ions may be done for a

%%%%%§£é$ﬂ%gﬁg&%%%%gg§%%g%gf, five to twenty), and the

results ar@)add@y+wgget her non-coherently to provide (A2)

an indication of the signal over periods of one second .

srherpoweD 15 thejpsiprianseus fisqeaey ceantregucneyidadl, and Wy the nominal
%rﬁB§M§$§n1available that could performa single

coher ent processi ng operation over |onger periods of

0583 | . % mayite rioted thathegnativn (Al éga asmplex remegehtation| vehich can be

be sjgnificantly increased. SUWARY OF THE | NVENTI

perfl 1 Akﬁ%emswng@%%g@? uithzedde EFCERaN Batin of gpurse other

'rr Cés%ﬁﬁﬁ@ﬂs coheseat abgfr?gﬁﬁt%? | @D b 2N@EMd fsBliations it should be

el ving an processi ng or nore posi t1onil ng
séapgaized thabibsvatiowspatamoeters ad notabinpletaly stablensni t t er s

redet erm ned f.r engcies. i ch are usedi
Tel oS T B D RGPS Siant ol Rt Ea SRS 6ErN e ghown a
35gRah HREHEHHES FaRFEIPH(OAE Yndt SR BIPhAS SRAURRGEaddAding to a
uniquely identifies the transmtter that sent the oo
parjicalar pp@wiohoisé (o 'PaY") sequsoep et atcarrfep Mrefpengiele yAn individual

b BRI b P BROER BBl AL oo 7

MBSt Hase frafsifonBeide datatseqidnbe (g BROWY ofurfitig atwhé Sthrt of one of
i n one enbodi nent, are then conbined with observed

data and processed. This allows a | onger coherent
integration length, which can significantly reduce
processing tinme and/or provide a nore accurate result.
Particularly, by applying frequency drift hypotheses

o o o g,




integration period to receive a positioning signa
transmtted fromone of a plurality of transmtters at
wa2@eesser m ned carrier frequency. The posi tiBeI/T§2005/042000
signal includes a reference Sf nal that uniquely
identifies the transmtter that sent the positioning

al t hod [ r t
B TR LSRRG S ARE 10 e B PRRIL Ity low

Aars] t16d Qsta ngandidioa 38nﬁ}ﬂI:Hdppw oafy érive pEp 2OrP drames and therefore the
el ectromagneti c energy. The data is observed over_a

fate aemalwm T Bgy §pt Qchttﬂaﬁ et phan arogaridy-gheser PNHgame.

b
1152, 4 s i, (TG SRR o6 B 136
Whmhtisealsmesgob spembdls t(blepp| wamitied of aupredetmeéder&mc €l'he PN

g%al 2 16t1 % f ngqugé? Iglicaﬂ%pl@} E@SI zed zfra]%}g spgence used to

51 ﬁ@ée\&ﬁbdﬁ%r‘cﬁ@ @rricP For BRdniple, b&%ﬂ@&ﬁu&ﬁb@s ARt GhREPEBm a set of
d the hypothesi zed reference signal over a plurality

Gblqomadsa igHT/A wavefbroas ofathe Ae8. §P§rﬁé{5tems Inghe dollawiag description,

, ece]over,P]g s‘ﬁ(ﬁeﬂcg’gﬁe ea lslse el VE&) rvsr/e}g e}gisrep&cc] ctl% 6orrect since
th!ar PNOqlidifelik AchRUy tBE ee@emt ioff rAmitREc fad is lugaalto Ic6nstruct the
found or until predetermned exit criteria has

medulatiog signghef gpen dysrsaducingtheeay ety F(th a%IOWﬁW it will be

?1@9! ABH et C(ﬁ'lft%Rat'hatf PNsediRhcS*H! fr }hﬁéﬁ ﬁlahﬂé’roﬁl@ﬁﬁ' % Sfhveform
requency dr may be approximately I1inear,

apgdukatdisttht PNesegemeat i al , or nore conpl ex. The

t hesi zed frequengc drlft C e. j.opl epent ed
Wﬁgz?r ecdf e eaﬂaawfqa th g Taigyis gu(?ﬁaléfi}g P%ﬁ?l?caﬁhe P frame rate
GRaPbE1 K2 TR RadedRy F(ﬂy Gd %é%%at@& Q6RBRING; foPexﬁﬁlsle a first code
bl ock responsive to the esi zed frequency
frompa ﬁr/srt daeﬁut@l BVi tepad]edﬂsrtt@usrdm thegingquel sequande & e(é)t; SMz mepeatedly
or a ch. be en the ) bl ock and
Ryt ABions BA RaPERE Fel- ahf §b FHER PRREs Resdfr Bfogrammed
WRh RSBy ud PRIsegienBEsRLSs GRS shieBitEy Bt Hesbe BOview.
ref erence si responsive to the hypothesized

f0Guenches PRtscaesnorsovt Hesddn aniataorigelh o dettipahe smeaidis satellite;

BHERRnn " e E REld Sehdlia RecBlcidn EER GRes, RN spquonce is

ﬁﬁl@ﬂd\/[b Ader¥dy ftecsaraliteitht [ttadenitrl bl sdckived ﬁfgﬁﬁ{lu éilewever, initially,
n‘g}l es responsive to the data bI ock, cal cul ating
hee

asneyelysrrrepe% nple kps¥ the eactigl trFreelYeef erdéneléa%.@ﬁeh which as

el
T T i e
$0£lﬂh chips)e nbledcerthet rectiner mesthwdrom yitherr sehielly ooripmasdlel, over the

Pt eSS ABRR b peoth S5F r ik G e win
ﬁfaﬂHﬁi‘Ib%al‘l}ﬁ appabyRfdrendeAntty pot hesi zed frequency

rift. [0I3] Advantageously, the disclosed nethod
RlebCJV\S‘ farlQSigBosntmnegémnaulmt egration per| od, ther eby

0.2 A 235805 30, Bl 08 GRBHP EORRA SR T ra porion

of b GES @cé@@ﬂl‘ha&ﬁm@é&@es%ﬂ%ﬁélﬂd@ d ﬂeb‘ﬁvéwﬁigﬁzﬂ do determme if a GPS
repetitions of the reference signals, or within a

SIgn@lesmS@ﬁe hundred mlliseconds to one second.
ver, t a t

280 o chie R s St PR, CHERNTA'ER M APl an actual
oS @fsronheht, ehaGPSereteinert ﬂnﬂl’t&ndmusigfrrechlmsl zi natigivits .of signals
014] In one_enbodi nept the tran tters conprise
ke ﬂtﬂ theqyetigal SEmalRpaned Woxauptich ?f}”fr)a?@h] vigpg @ﬂf@lﬁﬁﬂ% sequence

: FRU &R GHudon, #Rf 6b5ik&itd-aPsBilly teBlvés eight t
gﬁ que E’é%ﬁ%i gg?)f{}nrepeaﬁ:ng sequence1 ra&ﬁm g}lna ¥ eight to
code phase offset at the receiver is found, and usi ng
this inforrration froma nunber of transrritters, t he
receiver's position nmay be fixed using GPS al gorithns.
[01 5] The above met hod - may be |n'pl ement ed |n swtabl e

o o o Y R




[01 6] For a nore conplete understanding of this

invention, reference is now nade to the follow ng
waleaaiob™a0 descri ption of the enbodi nents as i | PUBUSZNE 2000

in the acconpanyi ng draw ngs, erein: [017] Fig. 1 is

a perspective view of a cormu}n cati on and p03| tion

ation temthat .in s sal |te tin
§W hal et av%%@ﬂ‘ & é’arll%tXe?{/ W Sat S ecel et?'mfjng%fppﬂ§e various
pRfaieters tiffer Fom bhandther &udlmrﬂfﬁélhﬁ@baml’leﬂgthé‘l drections of arrival,
plurality of base statlons[01 2 1is ablo

ck
and Qoapted fregiraci shidlei fos srampleq T#swfqré the tabseryed data" may include
ﬁtﬁgﬁﬁgfoﬂ%%%ﬁ §f [}Fecl '\X@(r s??tgl‘ﬁtég ok %ﬁ?@ges%?mé@ﬂaﬁgﬁ 'tﬂﬂfgllowing

system i agram I I Tustrates
gisclostre rdéscassds pmceésmgﬂhe mbwmwldaa bf seardBPST posgrial Gninngselected

Bl el e et BeChrosiRSbn I syeBd Sl GRS Sier saclies

R hial Bk %vﬁﬂ&ﬁ@lﬂ%ﬁ&ce@& S@mitkPmd@iegr mne if a GPS
86)S|t| oni ng signal 'is present; [021] Fi 5 1is a graph

66G]r equBhecgbsarvied tdatasis thenrpsocdssadyastil asichgpsyrapphapriatsf frequency

ERRIGT Lomabndh oy bt So e icorin g @ appropriac

leglienccduoE as b?@b%tdoﬁﬂerblbﬁ dalaphimile, ﬁﬁ%ﬁﬂﬁ%/ﬁig@tal Soriverter 42
hypot hesi zed freg@ency drift; and 023] Fi

maz\hedised fo egnvartvee fegrensy-converrd pﬁ‘@ubm&béq&tabmgfor subsequent

B SOBRAP e B RIS MR O s

ithis VD doal/éroami 420w ol atoit e ineededi tTher efenl drome theoAflh eonverter 42 is
Fi gure in which like rs.represent. th ame or
§1? i 40P le@ @ EPIEeSsIng (hoK) ‘Br[’fﬁgheﬁ?:# la%nepnﬁrz#edar”g@r fepwaveform of the

50“ h@gsﬂhes@rsﬁcwés%mu plibath at e exanpl es of

enerate frequency sanples. Mire
Wr al I&ﬁerathyb @BSt%ials rhdothe teceivhaand) baey he@sprocessed in the

g&% é{i{l?a eq{ef{,lg uen g gﬂnﬁl %%?@%ﬁ gﬁgltljlmr%alu?: o]Frequency drifts may

8% @Eipsle& befo?@ﬂfers@g‘mf@@éh SAVE I PbeiRer &Wﬁfpéﬁﬂeﬂﬁfe@@ from the
a DFT-1i ke al gorithmwhere the nunber and spacin

minsion of gheehé ynd &ﬁﬁpf’lthGM%I Adso;, glight erressdn ltheyMtSHQ@ g?@smﬂéator such

Y, Y,
5 B b0 gl ST 306 GRS X5 Gefo Vg o e
ﬁaqﬁ&neﬁ NMRkisbfeegnaticyodelt nidyavary loar tithe;athat Bndar fleddeicy drift may
eratjon. The frequency, sanpl es may be rated from

e Hiee Anripg thibs gheidta 18 PemsmoBIEERdy eEYIH%iS]é( the, amopghyef frequency
ﬁﬁﬁ‘i% S dleadied val ues. The cal cul ated frequency

sanpl es are then used for subsequent operations.

(68Js ar yinadrddetonsorapetsate rfonthesukaaeh feysedayl drify adrequency drift
er and acyron re used, t hrough t he det aj.l.ed .

b arpde bl The Brsdivted krphey b diony B8 idigeccteraton of

HRCHRARMEN/shiB IO (1), tﬁ@%?éd?dte@ﬁélﬁieﬂﬁ@ﬁﬂé&hfaﬁ )@y or may not be

acqui sition process is provid Iocatlon server,
wislwled datbe Gequsacy dyjlihypothesis.t iThe {larpmhcﬁamdcﬁmuency drift generally

%?GIESI th‘?b}éﬁ’ [028] Base Station or BTS: Base

Station. A fixed station used for

communi caly ogyggsggwygﬁegpgi@%,ﬁt@w(@ﬁs I ncl udes ant ennas (A3)
for transmtting and receiving W rel ess communication

5E069]3| s.RéfBRAte AW mEdsie b\S, sitich Al dragh 6f AQLEHS  drikt vs. time

h-capacity digital wreless technol o?y t hat was
a%ﬁb@ww a%@a@plaﬂswgf frapencypdidfthylt sheyldbbrappagent that the
11%&5!%? 'hgﬁ(?tﬂ%se (lnlygkﬁngpl@’s %M&'Jﬁ'@ Igp@*h%ﬁzéd?ﬁ(ﬁfé?@ 8tk can have

reversa

asletgéovmctoﬁf (foitd)s. s Omeeexaapld G)s’%ﬁ] cofibtant frafnesncP\drifiokhown at 51.
tArn{fl)’cnhSégn e)%asfﬁﬁ)lg 1sr a? }1eegat1ve linear rate of change of frequency drift shown at 52 (e.g.,




[032] Code phase: The relative timng between a frane
boundary of a received PN sequence contained within a

WO e@eioyma0 GPS si gnal and the franme boundary of PEr/us2005/042000
| ocal I y-generated PN referencg sequence. The code
phase is normally a nunber th‘% is between zero and

R S L e s LG SO 4 v

hths3.t ISHlln&hbﬁéy%{ﬁiéd ae thytpositive dmbar 1tates ofegRhyeof fldglency drift
is used to determ ne p03|t|on E& Coher ent
shravaeaisidand 5P g cldiises aad 8H26P®ce e gxamplgt areghe ewrves shown

I

REs ol 51,01 HAHEbE pirbitts £ ASEn @ S b can be used for

(Emrfrexilmm}odmft'lfiypomm;eéwmﬁremm ﬂmaple mgpethcsas: enohegs a linear rate of

S| and a reference code. Correl a atlo

F}il?gllgﬁ dBOFBHKR 1 ReR3HEDeReY n men%v gﬁn S5 lo, dplement.  Also,
FANG 8O trad OF Beghdd@y dHIE oPuhd Wbtvafl sRXI 0 gfaahaat (), less than

procesSs (coherent “or |ncoherent) is termed

3Hefse®) antd therebure putequerfcy it Inpodesis ovithimthat mng@ woyldgse likely to

9BSL36 9 HRBLR SRyt PS4 K) 38 By BB T e radia

B&ﬁ[ﬁriﬂdﬂ&ﬁ&ﬂ@ ahRshigaddaailie f(] e.f thefdrﬁé(ﬁdftﬁdl @a&emltHE‘Dmee:f chaﬁge) may
each data sanple. For. exanp each data sa

pepieE sehbeilciudedin the frﬁﬂ&@@yaiﬁ# hynadnesis-ukdhe patel) e S Doppler change
0 f t

?sn nBe 'ﬂr?ﬂql}il ae]éefng'g{e ﬁ@é 9}' ?ngg 212?+t§t58é% tf\?mé %{; b\réhédnqbensated for

eqmmﬂynt of a dat a word and the quadrature conponent

ssocj at with the i nmagin gnent, then.the
@ cti ol%hep%sa@gy rhxpothgpis ?ﬂaa?ég tsrpégﬁﬁ@ rﬂne/ua@)rﬁvnate Torm. For
1&%&&%@#@5@ 6tﬁes‘i’§ Bart BS Stordd % M%foﬁﬁein%ﬁéiﬁéﬁd in digital

operati ons oper ations associated wth

darnp| Akternativieby, &. copm st@%d in zmalng'fetra Fouri er

f 037] FFT: Tt a
B! o rereisd eatrotd Bie’ 2nithe taihey (RBOt S B 44 is applied to an
W/D'cbﬁvéﬁﬁ a4 OGft dft%ﬁ‘éﬁﬁ aP!tBert Ndimbii fWigfUBBCHata from the
ed fro

anpl es construc m aDFT or an FFT algorithmare

nAdEmpnmrter 42y an@pmynetg anqthed toqravide p dgft-adpystedgagnel. For many
d "FEFT..dat |
B85, o D Rpn RS OB TR oo PR 6B o szt 1

56 Withdaimhentd, Cth@ﬂlﬁjp@tﬁésﬁiddl frequehey deftegomldi®e implemented in other
t hree- di nensi onal I ocation, (includin

al titude). .
Reithefign PesEOR acAtiQupsystes; dp gRmple dhg gl&vnoéheél.ze&f freqygacy drift may
Ye Bseddo° zf%@!lcft Aesie Eér&{b'erbggé}‘é &Mhart 1R JRBRENHa1 SikieSthe reference
term i nc es other glo positioning systens, suc
asdd hnd Rbs slhhtana@l wedstogShet smcamelative the awn@&feau pHpdpisting the

ileo ste I n. s st e ter t .
EiensrRog G be iy WESHEE of heSariel B Balaras,ftpfpated herein.
) GetGRStHeE ERMbBPREY, thd RYpdthdsiyel RlgLdRy RIHIP@8S Be ukéiBto adjust the
invention herein is described in terns of the current

wedor BRE dithe svhsequent KBT logetstionsyite modifydheigut ox eutpweor both,

ill h h b '
Bt T i RS O, P A o
Slaf@niterShtdlRfen@les , pradicteg | datelifte tmoﬁplﬁruﬂﬁng@)rmay Ib@m&clﬁlﬂed in the

the U S. GPS System [039] GPS fix:. The end result of
ypathesazed Tsrquanak diBnehitsnan e sppliehspatatdyndaihe .128?% case, the

Féue‘éﬁ% B e A olcn By FE IR A ithE B place in the
wlgdeithin us the adjugintemlt for otledr dequéney ldnidis, oyt scﬁlﬂadﬂher place

I ncoherent Prqcessing npi ni ng several ad

§072k ent The Frifadiusted ag{lcﬁ s eifign Pb%f i Arqutalaion system 46 that
ROREAR GRS 2 FehArHiRh SRREEE hRtionk sigNe %Q)bhﬁsecm RéPBnsive to
operation, for reasons such as to inprove't

signal -to-noise ratio. For exanple, incoher ent

processi ng may i nclude detecting and conmbining (e.g

summ ng) correlation outputs fromnultiple adjacent
data blocks [042] NB Nbblle Statlon such as a cel

o o, - o o o




communi cating with one or nore base stations, and

position | ocation capabilities. M5 s referenced in

W0 kios/0stio3€| osure typically include a GPS recei REF/US2005/042000

[043] PDE: Position Deterninaﬁgon Entity. A system

resource (e.g., a server) typically wthin the CDVA

et k,..worki.ng .in_conjunction wth one, or re GPS .. -
ﬂbef gg@ﬁggy\s?eé]c %‘ﬂgﬂr S,Tﬁff SO TR NI éggs_hlpgvlna{neglg. 4 1s
ipFivaddtedor Prpstd o ANIuMEation) ofier MaboamhetLthapu@iZe other correlation
session, the PDE can send GPS assistance data to_the

FFStems as ARMTeRriath end/prypsaiula RpHiailarie An s de dize corrplation system 46
: t i nf ' i
Rt e R ol BHARR SO RNERE AT RRa for fsor proceseing

cintep UHongvérh én pestiéd, dire odst tolfi¢hdVBranchesnfolvBH Baseable/RREEEfts is not

sessjon, .the M5 can send comput e osition results to )
BRI eg ] iR A HRa e e RRcratiops GreaRetiomned serially,
g 2154, by GPS receivers and based on signa
processing techniques to determ ne the distance
€irrelatien Bpstemden t herecei ver and a selected satellite.

i stance .js, neasured in terns of .sign )
I0E3E vy < EMGRLDY HoRRsopeietic b SPEER LS, saqligghe observed
gnalRt @reldi®] WahiaCleforerddd BRI the lpafRitar GPS b&ieR@rdbstlase. For
Posi tioning Systemis the set of SVs orbiti ngtyt he
Examplean gonelohert teseivaymay mplidnly thejeaeived sisnd by ajlespldy-generated

6] UMIS: i L j. . ' A L. iy
Hehes S o tEL AR b T BB B Soneiget vt
@PV¥cal Aeshgnethdt thebintédigte $e1gC demss fittepIe pfodectvinend@fto obtain

GPS system and Mobile Station [047] Reference is now )
FRdrdiagion;of dhe preseige of the-sgnaly Thig poesss isdermedegegerent processing.

Ay oOn . (N F
107Y 77 VLRI o S B 86 e, R spelaer 47 tha
té&eivas Mot dhé tdyifteddjistanld sigasl exhdbasfirsts paoti ofisrerd®, (BRydsignal. The

nobi ] e st.ation ) .14. The.base station ar i
CORFatAotior 8 SR tare FRFGSTRuRot G, Sir f10 then a detection
\Q%Ex%ﬁoﬁlﬂrbol‘_é’spejrforﬁ@d ¢ ProVdeC 2 tnfaghithile BiaRAn MBTMRIPaFedaNA second
communi cation systens, such as a phone system 16, i
corrplator rd Thetlseoreksivasy e slridhadigstedh sighaly beheeceivena seponé PR signal,

SO B 0B S Y A B G BRRE BB Pt w0
1208 laUideeclion dpEetion]s prefdithédnalobaortatthe alapnitudey aieaithv available.
in conmunication with the base stations._ [048] . The M

Lakeveisel esearielptionds perfprercd faheithird.rigpria,daiih PR signah and so on for
raﬁfcr?orsﬁgﬁae% age gﬁl?s Tl Yhe ARRGRGEL! Y chodeh YRS tRsSFults, and if this
recelver ;and a two-way conmuni cation systemtor

caaNimnine & isofficikntlh dboee lihs etlstr ateswtss (ass detgmtined \bgrypredetermined

commupi cation sjgnals 20. It shquld. be.apparent that,. . .
CReTaR e Pl b Saee b frptbitb LS ANigHte oygoage Jeld) e, it wil
VAdit St Y1 0fin ¥RRbnSrysEAih@Bgy) ot her than cel | phones)

that communi cate with one or nore base stations. )
HAY5her nbr egmé morrelesien ofysteimsc theptasults o€ mawliiplet $uscessive coherent

positi.on | ocation stem di scl.osed herein be S ..
SyRsearE PRt e S el et g des a e and Combined
48 SradrbRdplaeidei 4 ce@elhigbrdButh P ivemElibRe fideli@nNy The initial correlation
satel | ite-based posi tioning systens. [049] In Fig. 1, .
®peradions 3re enlladocroherest pracessinegtad sl Witay combinges gigp is called
The user ' [ Ki ' ' g
PSRRI chbRR YRk 7 L RYBL Beldl e mes
apprnpMied battht Restembddimed thatdignit may het poskeddsanedo iperform the
a wi de variety of environnents, and y.be stationary
dRCGhETANh groceeste, aithenatpd mayt by pelielsor dspirpble in Sgmg Gigamstances.
R, ROl CerRE O BT el L Sy RfGed herin
the satellites are synchronized to send wrel ess
positioning signals 12 phased to GPS tinme. These
positioning signals are generated at a predeterm ned
frequency, and in a predetermined format. In a current

T T

-

o o e o -



the M5, the GPS systemattenpts to cal culate the

anount of tine el apsed fromtransm ssion of the GPS
wG@k@anab79emti | reception at the MS. I n ot her woPAEUS1008042000

GPS system cal cul ates the ti required for each of

the GPS signals to travel fromtheir respective

satellites to the . .GPS receiver. The pseudo.range is .

89 Fefutr 8 mbef pf Japeoofierdoim s FERFL oy oieying the required

seeatligl AdNbn opHER sisierh REingEménte® foreRoppi"s 11@{) ahe result of

froma given SV is received, Tsv is the GPS tinme when

e carzletiqn isechonprdnind & ehopred girsces Avareosieds)i go apfo the FFT

i 3 ! . . | i

FRAARUL il 6B BpofatiEh Aon {A0HR, colin AL FF renlts and

wbh{cohdrenttyosusimaing thatl acossthetimelperibée general case,

the receiyver needs to resolve four unknowns: X, Y, Z

g Ay X elatiog SYSiE ( ecei ver antenna), and Thi as-

TSN 1)y " PR AR Ao RR e R DR R O P RS eca relaive

o tevrecgivedhsignal cand ehsarvang e estralaties outpiut, she taestvenéant determine

an.be rel axed. For exanmple, Jif an accyrate.altitu

G5 ey BB{oni B S PR st e R 1B SO iy iy modto

¢ cbge rrReveeE.4.I AMniifliseednd),t i €@meli Nthe0 dodk! Fhse.” The initial

assi sted GPS operation, Tsv is not neces'sarl_ln )

dolgrmimptien phthepacsencccdfisueh am guiphbis detaneds " apagiten| dg certain GPS
seydo 0es r ' reli PL [l .

sy EreB SHAChARRTon botind BRGNS SRickhe DlndlRie habEBlhwich the
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shown in Fig. 3, the GPS si gngg conprises a series of

PN frames shown at 35, each including a waveform F(t)

3 phase dul at g

02 plePiaflt AR AREY bRL e SR DR iggating componens
e@{tﬁmﬁfgﬂdmency 37. An i ndi vidual repetition of F(t)

is termed a ' rame." Each PN frane has a

R&&et erdspest ??erth%) d’quesseﬂ\t GBS signalds sligifizges (it .ofpmgrled) over a
%%98%250 B ROHE i b (0P RPPEoREENA (o |18 Bl hot boen
pi‘maimtyaco&ee;t&]r)gmddhdzn) sttvad imtheddudifer memorj' owthe &iRS retdieer. There

data t { 38
i S et Faichon £ the SHBEY ot ShHEisEh o gl sl of the data,
ARhouRRGH sBelif8s ﬁén@ﬁ&aptﬂlaﬁﬁe AhtRiski Fd BeVa SERT VRt

frame. [061] Each GPS satellite (SV) transmts a
movide dpta hlaoke (33) m F(t) shown at 36, which is a series

R Tl ek ARl IO p R R AR o fecting o sample
anRtgeeiod Oy chhesppadihg €314 pdSruBﬂ' of ERUBEIER dHRTE.gt, Baw oPPRSEssed data)

nodul ate the carrier. For exanple, these sequences are
eFTs AreeisHEed eohaentGapersebs @@noqi He-C/Theilne peiefs 0wt which the

?gt?ir# C§fnbﬁ:>§ %Kﬁé@%net o&e!gﬁn% q%é% use ~ orfﬁ"F’([ﬁn,c fud WA Eﬂgm ficant,

itegral nlﬁﬁlﬁer@if PN frame&(etg BN ftanessNadvagtagemslyi, she length of the

t ual | he nb t hat dt
Bteaerint (b e ghis Sna B8 B o dpmias e RFentipRghsystems due to
B ik %eﬁﬁé‘rﬁ%oc[rfﬁ F (s, tl'f@@ﬁié%nt ﬂr&ce‘ééﬂl% bREKCNSEId not be
fro he context t PN se uence" used hi s
cboser rto rEates lamgzawmmhﬂmdunmwebt digadvastaPpous eiguiey ¢@ coherently

Soets VO Ee ORI Cre, 20 S Sl B GenPtecnfid ubbeaRRBle frequency

Lhfidtions dveP &ﬁétera&n? aithé PeAbl Yay @Estgetasm bevant! hdys ﬁmﬁl@dement in
froma first satellite SV1 repeatedly transnmts th

pifeeensequence F1( , SV2 repeatedly transmits the
44 R AT RS, PRSP el Rt s e 7

fw&lich&ldﬁn&%d@t@bﬁioklsﬁﬁﬁad difidst m&y blweki30a 6t &¥écohd @dth block 39b, and
These PN sequences are used in an al %or ithmto

theime fly it thosgpincthat thedatadhlpels kas g9dpicetal pampgr of fifd fragpes 35. It
g%el HdtRed A at{GQéu%e el &t ‘élaiarblé’ckﬁicﬁeée%éﬁ' Without hﬁtgr N wledge

uence I's utilrzed to | ntlfy the satellite t
bf whemiltet BN fitahe tregie) the dhegingmgland ldodvey the, databloclatdnylie anywhere

ol priaL Bl ot oh ke Rant Hhecatiova) THeyP e, extend

BRI tHe lfégiﬂm@\bff i ﬁm‘e P(N?ﬁﬂme 18 tREENDPES #1asPPN frame as shown at 39a
mllisecond or 1023 chip O]?lkelll—lence the recei ver nust

§eode hase joffRetr = §p rivvd e dikely, thendatp | dock wildrextend arbitrarily from

ach: uncert ai e Lign
SEBEHAHRSE o2l 57 At PRl b W b B e of s
fsitoadihy tigensy RIEN femer(endevwn &B9b),ReaBatvie céd):r pHaSPoffset is not
P03| tioning Signals [064] Reference is now made to

eaepl toyzerghi ch is a functional diagramof a portion of
cesses and correlates a
ﬁggﬁb{g (Heéﬁla t%ltlgggs rmne if a GPS signal is

p0&5jent . Af 645 hypoehesio sty ¢lee ftedientys dﬁftc(mnqﬂesw;‘ which have been
shoul d_ be fII[St noted that, .in an actual

dignssehathiretcrnge P58, S8 miade by iaRY FPRIRBIGHE P}Ft}i“@e Eyndem or based
Epdl FvRius Ghfotmfore! ﬁ&aéxambué% gBrifnAPRIG HeGbd & B the most

|n equation ( , each having a unique
sequence F(t). For exanple in a typical S|tuat|on
the GPS receiver typically receives eight totwelve
signals froma variety of in-viewsatellites at any
tlne and the various paraneters dlffer fron1one

oy o I L Y - Y




that may be in-view would proceed in simlar manner.
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A/ D converter 42 by an appropriate nethod to provide a
drift-adjusted signal. For many uses, a nultiplication

wop@sasisen woul d be appropriate to conbi ne t heP€TS2005/042000
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"noncoherent” or "incoherent"” processing. Wth the
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a‘tgh. %{r X gg %p ﬁlgtgéébﬁératj V%q{] 'rﬁclﬁﬁ;ee on]rrhlejrg lgIP %r&: t]ﬁ‘ﬂl%: aI %sultable

rago@rltlﬁﬁs; Q;ud:lis afidigsoib&iibdlow S rPakticudarBy) tHeSFF T rasut st atseries of lines at
na|nta|n a high-correlation output. The correl1%|on
SHrtipet renensies; tsn@e@ ARk Pwﬂprhéeeﬂt%tp frterpgguhether ot a match

B bekbf BlndV &1} E\hl%bfés @éb?éa{ ANeig Ofley rb%'TQP{t =Q,P,g(p_r » Typically, the

conmon term’ prea This sig
maagnawiaoitcachling 1sbeair¢itmdd1 Kdea:@mﬁ)niﬁrﬂlamgmtude of t561ibé for an FFT

RSy Telpper R Rl PRRcRS el ri® RetRgE Do fbe lines

%h@ its GmipHiniel thaMs she;rdeeambreaeeﬂﬁmad HEE4RN, FherSit YR be assumed
performed in a nobile station to process a positioning

dhajaanatelohascheem ffupdwhet her or not it matches a

hesi hat, sel ect uenc are
D8R had TR et FBpRad,  AATRFD ik ot b FEFRAECA Hnen he
fopefatien aloved fosedecishsh 78. | At 1% ifie@rdrdf@re PR ehifik §9bé §dafthed, then
makes a frequency drift hypothesis, it selects a

enetheiPR; Srft (ypethesisyismage at |stepe’Drandatben operefiom portinges in the

TR B i goRFR BT SR O P e ElcimoR R shifts o be

Gbdrsledd, mwpeanansvdsanﬁexﬂ tePghase deop, Tiven dBherdenision 74, which
al gorithm repeat r.a nunber of

ocessi n d f
ﬂre@augwe ThpTef eqﬂwrtdﬁgf?e@ SR RS ssgredat ed again
ach
tegs F@ﬁg%égs% Z{r gltf (ﬂ%e% ateem[ Wgreeﬁ‘@dﬂeﬁquqﬁ 'B?lt)&ﬁég’ek € be tested,
cthmrthe roperatum ¢andiinuest in dhe 'tfraqbsmy\rhﬂft hep'e Mémhmnlageseettms 64-72, to

EM .. ener t about the_.carrier fre uenc
SRR ERUR Ao efing dRRHRT Ihg same (TSR ot hfig are no more
- GRYBENSAAER Hypbhess! 1 BY Etéstéﬂ PBEh eﬁftoﬁ'tﬁEve@t tol BRS8ecision 76,
as 1ong as a 'block period T . The formof a GPS signa

idiscyise trslg@/d wélrobesimrﬁ@mmeﬁ &k there arg woresatehifedrapsmitters to search.

AP 7Bl % JR (5BREE 4 %88 YRR Ehict B R pwd. hen

[Hpefeiss ﬁ%v%towmﬁrh@ta ¢he cUde pRise@ERSY i deteByinbd done
in "realtinme", by processing data as it is received,

for exanple on a chi p-by-cbi p basis, or the data may
be buffered and then processed together as a set.
Processing may include renoving a carrier frequency
fromthe GPS signal by suitable frequency translation
circuitry, leaving a residual frequency fe. In order
to renove the carrier frequency, the GPS signal is
typrcally flrst converted to an |nterned|ate frequency

s o Ol N~~~




digital technique; for exanple, the IF frequency can

be approxi mately renoved by another m xer, or after
w@omvees19Bng the GPS to a digital signal in thePCT/US2005/042000

anal og-to-digital converter, digital processing m xing

techni ques may be used. This y be done for exanple

{th conventiopnal | gocal cillators and mxers, in a
\rﬁfﬁi"r{gfm% ¢°%g€?f6i ﬁeﬁg%zrt . I'n addition, although
g@ﬁ)ﬂ]?r I AR difduRSHACAYoY e, WierD the! @DV sBpRA, R code phase was not
igitization, it is possible that only the bulk of the

kapvicke-{ the eginaipgiang epé of 8 AV Bamameriphheve »et yst beeay ascertained.
PR SRR TSI e SR Bkl o ol SO SR saring

ppsitiat o6 the ddt®blokk fig edknenay afid therdfyrei thabeginniagaué dndyf the data
ans of digital signal cessi met hods. Ot her _.

Blacken é‘ﬁsan_bSW}'l?rﬁ iy ther PNy igees dioh GRS & Hewapdifers the data

bRckRse bgi%'oiﬂcggnbé',‘ gk%g% Hom O nninPS5ine ited ¥R gaaréle to the end

syst ens, predicte pler correction tor al

of ¢hrealast Phiyfrdvee &5 shosimi 4tt39d (Code phaee Ppeh=00), hutomheer hkely the data
oma.PDE to.the GBS receiver...a i of the GPS

Dl e s ptayil Ty Brst B g o Hao at 690, 1o

HRCRINEoiftvitia the! indFBowatethY @ist AANPNBagheqEddeGiHass éffset # 0).

search for satellite signals. A predicted data stream i
(QH0H soAbdS,dellenvined peyitvpsearchresplo G, after s matchthas ggrafound in
1.S;.00L1 onal | 103 t | | to:
SRRy aL e ERAEE O A ABL BB iy et o 5,
exilelie ¥erapeuBiutiicy offsetis Setetmined didibths EFTesoerelation results of step

renmoval , in sone assisted GPS systens the predi cteq )

@8t a The quetiese sod Phasgy ffseb s U(S%%lfy. interpgigted Gy, gpryelatipn results
. . ! ; : . _

8o RRLE 57, YL P ARl DO DYLABE o e conetie

PReshifPBypathesey ere moamoredhavenetldf Bl tchips @parg riben glich jinterpdlation is

henﬁg renove the pseudo-random pol arity inversions

PREEO'fay occur every twenty milliseconds in the signa

Ph1@RUat f e, (Adebisthnas hdt Betiphansesn lﬂ%f‘é‘cﬁliitﬂgfai tr%lﬁmitter/satelmes

removing the random polarity inversions (i.e., by o
reovibengparbhed.) Thistdscisiomgs arade jn acesdaneg withnanycafatije criteria; for

i ncreas .longer. ti.me interval s. faqr_examle. .. .
SRaBeE: Soplird i i Y Wia i HRER S Gretion o or i the
38N 6f possitley iietwatdBiss Besibdenl dxhaikst@ll, 96@SS decision may be made to
Asi ndi cat ed previously, sone future nodes of GPS _nmay

stomt spiehingopmd thergfose msondiarisd @b atbaianguingon gperatipm ggomplete.
#O%VQII, ipﬁ'roré %?elﬁfeg GRSRA%E hSd,0& af gpegaltghtﬂeﬁgx% to step 66 and

I.e., 'sanpled) over a predeternmined time period in
ttinee trammsmhicigr toopdis gietfatmabtor eslect rth¢ inbxti datdibie, hpdotlesene another PR

pJ evi ousl erted), d.then stored i.n the buffer
Shilo Ay P15 (/s POOERSLYIt hedied’ SRR Heor et | cal
Sepimh At additibhA AidkSsigh the data set, or the sanple
rate of" the data, although it is sonetinmes benefici al

10403}t heThmnzetlset of IFizz heomesponds ta praoassingPpne bitekdefi data in a

bl ock (33 083], At 63 da bl.ock .f.or .cpherent. c
Sp B uaritter. it adiP g eBRlAoR b Laigi Srfizal integration.” In
RBfubPpradiices AbWEFR MRt frfegatRAN fbP AofesiInh &iffitiba sensitivity to
data (e. raw or processed data) over

.y a
detedie wienk (B8 stgmabanshmegsprsciésenda@hprerhesersyhe fengthiof the coherent
r ver X Q0 e
04 Yo 15 P A ERPUAEE, g snscviy
she) mhdgn@add ,ofi ik egiredlativunbeipbul oM fr awmber( 6f GoherdlO correlation
PN franes); advant ageousl the length of the tine

PEFGestes mayeb drtestechand cupbingd. whish peterned "n@nepberenh yjegration”.
i | i I x .

SRR R coRERA TS ol i dp AP BIR A tork e B adjacent

be chosen to be too long; particularly, it my be

di sadvant ageous to try to coherently process very

| arge blocks (e.g., 2- or 3-second bl ocks) since the

unpredi ctabl e frequency variations over that long tine

. e .




the tinme TO is chosen so that the data bl ock has an
i ntegral nunmber of PN franes 35. It nay be noticed
WO b@b/0519ecause t he actual data bl ock is recei vedI/US2005/042000
wi t hout prior know edge of mhg the PN frane begins,
t he begi nning and end of the data block can-lie
a
gﬁI{e"Yﬂgeﬁ%é{t yftdg%/&dyol?lé%ggtgﬁﬁgﬂqg 206 81;001%3% %Eﬁci et Hw results are

ldegttedi(ag., deitmbgitilde IBerfargmmletmumd i€ a@lcmﬁtea) blﬁBtEonB:Nned The
frame as shomn at 39a ( %gge phase offset = 0),

gemmation 0fy thepe detactedprgeatatigny paraple hlgcks: i ﬁraxem swncoherent or
ﬁﬁé&ﬁéx%ﬂﬁﬁﬁ%@é’si ' an g?ﬁeraﬁlp@o&t;%@%tgye§t1e£d §e5§ih'ﬁ€1 %han coherent

somewhere in e of fr | ow ng t
fordcessittg for tireesa(mﬁotahmmgrzmoniiﬁlgﬁh By aphbting fmlucnd}ednﬁ hypotheses

hase off i S. not, equa ot hesi ze
B30 sl Boer it i ity bfeBSit tlRRR e Che, inqrepsed at the
feRpenké AFURRAGYINGT thbt leh@kasP ieheeniMihtefratity SvlIRE Reeping the total
di'scussed with reference to Fig. 5) is made by any

alﬁpgrQMn bengthniherrathe, thenerd miiset %%Wb@hup@ﬁ iperegdeoipssignal detection
&{sﬁ{ tion. For exanple an algorithmnmay be used to
S&I%ECT 't he nostlikely frequency drift hypothesis, such

§s104]near wdll b%k@bmrated%;t &maﬂnued m thi b, @rhoieaeoioﬂheéeheachmgs
nost likely frequency drjift may be_ based upon. the nos

e @H@Wﬁ%aab@@mmwaq%Hag)elaﬁmtﬁé M%aouh%ﬁatmeﬁ% éhe spirit or

y drift, or any other suitable
g?goripkﬁgg%ﬁg@ESs data bl ock responsive to
9 taflheskized if aetpve olart that fﬂc11(d65)11t@rﬁ&6\]e @hbd&bmentdor receiving a

dat.a hl ock t he _hypat hesi ze e ift
pPjEgung gign M@lﬁ gherﬁli?ﬂsl%g °€gi gﬂ%ﬂ {ﬁe%g ?%Conespond
%&%béjé‘es@nﬂéd dHovaditsbREEndatAFigi gnal , which is t he

data bl ock adjusted for the hypot heS| zed frequency
§0106]. 1At Ayarbepanaticadistshewn t¢ seavcth for 2mbtelii rebweean, the Ideta block

d fre ency drift could be ytilJized in .

SR 20" SPhdBS o TR Sl rredsiig s thehpbfitsizad PR shift and
Bypathésied Srequehcye @i et dperafivRO b ES NG Unéln a8 URNGMtem described
drift may be used to adjust the reference code rather

eheve Wib refgraace & Fige 6 ewhich dhedete bleskels amlceswé 1gspoasive to the
t r [ f

TP’ BREINE) o 38 RSl £ i AGuEd, i S fotiowed by

@éafr&ﬁﬁg Qf)r adnmh|U¢g;véehesadht1ﬁﬂae&13uskddu6:ita dlesk bl €aid.hybothesized

yet anot her enbodi nent, the hypothesized frequency

detprepcs gignabe used to adJust the vector basis of the

que i r .
Zﬂ"ﬁfﬁ therE e , ai:Shth ngag%gr qu%ﬁidérﬂ th@ h othesized
frefenpuam signalr refspord;uea too saith ehypothesined fregimmcy dnft to prov1de a drift-

tr.ans er/satelli sat el Doppl e e .
PHEP G atfernos Riety pof AsiFis fF A Bah AP e d B ook and said
BYoth&iRBR RAcS SBAdIat el y, hi the latter case, the
ad%ustnent for the satellite Doppler may be inserted

&6 @8]t heGenenllys dire pnesasions matt A® mpyydrei peforased: heing any suitable

SR Tt pbBlesPolithe FRAEHRT 5 bk St R Pags hie. Many

@Itél“ﬁht‘ij\fés roed Slieihle Edampl) mhRHId hi¥otieRes 8f freQEhEY Hhﬁﬁ may be
GPS satelllte) is selected or determi ned b
g‘?ﬁﬁﬂ%dp pregllel, pee Hogle phage shift émqtbwmafah?teg@dtfmcmu equency
%ﬁh%g ﬁu%sé;m%{ %nu&ﬁ‘é}do%f ntH{y‘BEﬁf ‘i@%@iﬁgf be tested in
upon~any sui nfornmat suc as |s ory or :
lpaillelpr ovi ded by the PDE. [088] Based upon this
satellite selection, a reference code is_suppliedt

t hat

|[Q1 0Nai &t sk aapthsr Sitgmative, rthﬁsqﬂewl@a 3ty Hne include calculatmg

t o d
Sl e, RCRESECE 36 AR, SRRl gl BREAS Ssamples
code may be in any suitable form for exanple it may
be a tine domain signal; alternatively it nmay be
stored as an FFT. These codes are well-known, and it
|s feaslble and practlcal to pre- conpute and store t he




receives eight to twelve signals froma variety of

in-view satellites at anytine, but manyof those
wak@gnab®3cmay be too weak to detect. Therefore, PChEs®05/642000

uncertainty as to which satel%#tes are providing a

recei vabl e signal, and additiohally, even if

detectabl e,. the code.phase poffset of any recejvabl.e

SRR QiR Rr AL RESPTPE for ITpGEPEegH e data block
e AsTerchO Qlondts fiddldnc P Bamib 6 USBRAvediiebaid 60EE 126 one of the
the selected satellite will be tested over all .
Feadrrdraasionped date dtosk aad thepasiodigallyrepgating saquprcefaashke adjusted

L V. usted, and then the
ﬁ%gg&%ggéE%??§§§§F$%%§&§§§@@§§gﬁand tested over al
{0erD]enchhisipehii@s sto wnlimited onlywyt the felldwingrettimiat which include
satellites _have been sel ected,. or until sufficient.
ghsaeh prbediments glemoftisAtonSoVRghiedrd 18 OBRAE Withythe above

i | DL . I (67) [091] At 67, an
Fﬂ#ﬁ%ﬁ%éﬁdﬁﬁg@@ﬁ?@&%&ﬁégs to the PR shift. If
sufficient information is available to the GPS
receiver, (e.g., a prior location fix has been made or
code phase predictions are available), then this
initial hypothesis and subsequent hypot heses may be
made based upon this information. If no information is
avai |l abl e, then a best guess nay be nade and searching
woul d begin. Correlate drift-adjusted signal with
reference code (68) [092] At 68, an operation is
perfornmed to correlate the drift-adjusted signal with
the reference code by any appropriate method. The
result is a correlation data set. [093] For purposes
of expl anation, the nethod discl osed above corresponds
to processing one block of data in a coherent manner,
which is a type of correlation ternmed herein "coherent
integration.” Ih order to inprove sensitivity, the
magni tude of the correlation outputs froma nunber of
coherent correlation processes nay be detected and
conmbi ned over a nunber (e.g., 2 to 2000 bl ocks,
typically 5 to 200 bl ocks) of adjacent tine intervals
to provide the correlation results. This process is
termed "non coherent integration." Perform Fourier
Transform on Data Block (69) [094] At 69, the
correlation data set is transforned to the frequency
domai n by using a Fourier transform process, for
exanple to generate a set of frequency sanples. This
step may be called the "forward transfornf process,
and can be perfornmed in a variety of ways, such as a
fast Fourier transform (FFT). One well-known approach
is "decimation in tinme"; another approach is
deci mation in frequency. Qther fast algorithns may be
enpl oyed as appropriate or useful, such as chirp
z-transfornms or nunber theoretic transforns. [095] The
FFT of an arbitrary signal includes a series of data
frequency sanpl es separated in frequency by the
reci procal of the duration of the data bl ock
bei ngprocessed. For exanple, if the block duration
(Tc) is 80 mlliseconds, the frequency sanples are
spaced by 12.5 Hz. Each data frequency sanple may be
identified by its frequency in Hz, or nore
conveniently, by its frequency index. Particularly
each data frequency sanple of a DFT can be desi gnated
with an integer (the frequency index), which may for
exanpl e start at zero index for a zero frequency. For
an N-point FFT, frequency index N 2 corresponds to a
frequency in Hz of one-half the sanple rate, i.e.,
S/ 2. Frequency sanples with index N 2+1, N 2+2, etc.,
correspond to frequencies in Hz equal to -S/2+ /T c,
-S/2+2/ Tc, etc.; that is, they represent data

Y | oy oy B o ~ 1 ———



al gorithms, such as described below Particularly, the
FFT result is a series of lines at distinct
wo e@geT60 es, spaced apart equal ly. I n order tBCT/US2005/042000
det erm ne whether or not a naE%h has been found, any
sui tabl e search al gorithm may“be enpl oyed. Typically,
the magni tude of each line is cal cul ated (detected).
I f the magni tude of the |in@ADB¥ISan FFT frequency
i ndex and a particul ar hypot hesi zed code phase is the
| argest of all the Iines and its anplitude neets or

xceed edete hol.d, the
AP S5 Tk PR b5 8Y a5 declBY s Bsioning signa
tresdmittsd BehT Sid®Ca plutalidy BBtEMknkigssoh ﬂ@@ﬁfkﬂnﬂ%ﬁtdafrle@ diequency,
t hen t he operatlon noves to a decision 72. At 72, if
thearositioningfignal PrIuging & wivrenessimahihahasquely identifien the fransmitter

I step 73, and then
gﬁegg#loﬂn% ﬁ%@émL%ogﬁggpghase | oop", which
[ ncI udes sh)em Hediter, blbmwiag eleicfromlagm@caanergycat ribowt dakd carrier
shift%1to be se chea Een operation nm out ~of the
phas e TEguRCYs A PrOVI DS dEER SOGPIIC (P, QSPPT: Hleromagnetic
i nogger -equency drift hypotheses are to be tested.
[098] Fr m decision 74, if there are nore frequency
drift hypobh dawstheexzimg anestfesdid tramsmitidre, therebybymothesizing one of
continu enc drift loop", which

i ncl uf® nggﬂg ggmﬂﬁer FHG8EHe%i ze another frequency

drift for th eh?,ﬁ@ﬁ@slglﬁ NERhhdRYy driff there are no nore
frequency dri hypot heses to be tested, then

operat i on Sbwsecessng said dela respersivesto sgiddypethesizasbirennency drift;
whi ch det er,

satellite/t Fgﬁgﬁnn tag%%e[?gd{ggefgsr {g&a%[ ’099] Returning to

t he deci si @n sedrcliihg flor/d match Wetwedncsaichdata bivek ahdwaid, hypothesized
t hen operatlon nn%%ﬁ to step 75 where the code phase

of f sefclpenesyighal Det er mi ni ng Code Phase Off set

(75) [0100L) Agq gda%&'é& §§‘Aaﬁ9 nd, ’t’ﬁéﬁ'ﬁeteﬁﬁlrﬁlﬁé ﬁha‘é@aelay and timing
sanpl ed, t e code was not known; 1.

begi niifognativd, eﬂdrvufse dodphng ﬂmmghpmd e@ph hvtbrcmgh fyteltll a matched

o1 ook AR &S YR P IHENO S BT P e DRl

starting position of the data bl ock is unknown, and

oS e B R CObABEAS) B by S 8o

$hewn in Fig. 3, the data bl ock may, by CO|nC|dence

extend fromthe beginning of the first PN frame to the

end of the last PN frame as shown at 39a (code phase

ff :

R T T
fxporentia. shown at 69b, to the sane point within the

frane following the last full PN frane (code phase

offset 0). [0101] At 75, followng a positive search

e Sk mefhadeof, claft lewheremesahsttmbedmgmises:ound i n st ep

71), the code phase .offset.is determ ed f
v hot hoai 5 BEPeRIg S1id dalohlosk TBPOmE I S DRApged freauency
frequaReto chfv‘i&t a d&ﬁ-@&h@t’é&ﬂﬂﬁ@lg‘nﬁp nardhe F FT
correlation results of steg 69.° The preci se code phase
|7

of fset is seacing foma angich hetecten rsaidh d@ﬂﬂéluateaoiﬁlta lock and said
resul reespondi ng .to.a few.PR h an oy nd the
ek Do PR R Sy bR A e OREES (et

hypot heses are no nore than one-half PN chips apart,

 Soanertpad B Ehe s 8 st adai 11 onal |

transnttter/satellltes are to be searched. This
decision is made in accordance with any suitable
criteria; for exanple, if sufficient satellites have
al ready been found to make a location fix, or if the
list of possible in-view satellites has been
exhausted then a deC|S|on may be nade to stop

o Y o o, — — o




[0103] The nethod of Fig. 6 corresponds to processing
one bl ock of data in a coherent manner, which is a

wo ywe/osfo3correl ati on terned herein "coherent PCT/US2005/042000
integration.”™ In actual practké however, coherent
integration may not result in uff|C|ent sen3|t|V|ty
to detect a weak Gpsfﬁhﬁga%% asur e its .caode B € said
because t hB"9OEH Y B ¢ ﬁé?de n’ie r?ﬂcgglslﬁl'fﬂo AoHe flgeél
is |i Hyﬁcﬁﬂesbz\éd\ﬁéﬁhéﬂé% dkifies penede £8FiAagjusted rofeftte §i8nal; and
i nprove sensitivit the magni tude of the correl ation

out put s fréﬁﬁdﬂﬁ& ﬁ1%¥dtbﬂ@ﬁ@ﬁﬁagbﬁﬂéﬂﬂﬂﬁ%ﬁmiSMdIB@OﬂW$Zﬁ1
proce t d which is

terne on C erg%i%ﬁ%?g ra |on rtlcularly, t he
coherent processes may be repeated for one or nore

B bk ntla s SR P R LEE BB GeE 2,020

results ar ealdeluting & GreqRngy sanipled fespmgivietio gd data block;

magni t ude-squared is cal cul ated) and conbined. The

sunmmat i on GtloplpERSIra@eREY %’&IR!%%TP&%‘@WSFP S ferepgesignal; and

is termed @9&&&99% T6E nicH BEQRER S5 &H’t@%ﬁﬁﬁ!ﬁ"@][uenc samples and

Non- coherent protessing gives lesser sensitivity gnan

coher exitl rgferrnes sipng ffequenchieamspler t ot al i ntegrati on

| ength. By applying frequency drift hypotheses in the

signal processing, the |l ength of coherent integration

G arfl“]b:ErIiet}mﬂet&“ScElﬁinﬁﬁ wheeeir spidnsep 6 ffunthed La;ompgsd:shaﬂjlhsmimgtthe vector
oher rati on while

n

ﬁ% 2 91 4610 P RSt e anh shdciriogically repepting sequence

é¥6%§ﬁﬁ%@bﬂ1§k&ﬁﬁé1ﬁﬁ% fon sensitivity. [01
04 f&%ﬂz be apgre0|ated Bﬁﬁﬁhose skilled in the
art, in V|em10f these teachings, that alternative
QbOCE HhStn R b 'eeump{vﬁ&%ﬂf 8fd wahaﬁﬂfersd@afhﬁiéewpﬁm@ of GPS
the spirit or scope of the Invention. Fig. S
aattllitay thitaransmii£FPS sighalsigs: GPS éreqmw,eeaelnr&?& satetlite trElnﬂInlttmg a
receivE%% §OS|t|oning signal. Particularly, the
spige 1STReRP TR 6 1- 64, 66, 67, and 71-77 correspond to
those descri bed above with reference to Fig. 6. [0106]

At 78, operation is sho for. a, match

et T et Slat & | oekerS o et PG et e &pipgads to an
byxpothgshaed PR shift and

%3%%?’§§?§§§9H§§gﬁ%%§§k§§fft. Theggperatlons at 78 may

i ncl ude the system described above with reference to

Tbg. 1;]}?%: @&h\eﬁ'&mmel dakRuPbag KlataSbleae RES 28 ERER RSaNge of one

to t ypot hesi zed frequency drift to provid

tinnditd adﬁwshmnﬁrdhtteaetmogm af said vdferengecsignalss ear ¢ h| n g for

a match between said drift-adjusted data bl ock and

sai d hypot hesi zed reference signal. [0107]
Allt & methodelfysingta 168 ¢dherenperegratom pmiy)ditm tdcaive a positioning signal

pr ocessh&%m% gle%g P[‘W%%Yﬁggr ref. r en %c%?%%n,n}qd caggier frequency,

g§1 Airfd" Isfohadjigh@dg r £f rﬁ)ﬂﬁﬁll aRfuence that uniquel
sea chi n)g n%orsgg\1 m;tch %t vvelgen sai d§data b% ock and said mey

deutifiee the Aedsmisfer thah samt ﬁxegwalltlon{nemml]al cemprisingyy, the

cequence. of HYRTRENF CREETHE TR qtBrRgicamed b Bbicsaia carie

f r equeRGHencHNshd H@inphRECindfthfive ofMailobatived Bletirotesgnati€energy;

suitabl e; for exanpl e mul ti pl e hypaot heses of frequeneg
equency

drifts may bedeftiega daip Packafiabmaydie sibischip & prehosm
shift othesis may be tested for nmultiple frequency
drift ypotheses, or a nunber of different hypothesis
of differen) Hyppthssiziny alfeqhamyddfi ovepsaidiiiteblock0109]
In still another alternative, the operation at 78 nay
i ncl ude cal cul ating frequency sanpl es responsive to
the data bl ock, cal culating frequency

sanpl esresponsive to said reference signal; and
searching for a match between the data bl ock and
thereference S|gnal frequency sanples The vector

_____ o, oy o " — Y I T




all such enbodi nents and nodifications when viewed in
conjunction wth the above specification and

wac@onpmayi ng drawi ngs. CLAIMS 1. A net hod of uBCTYSZH05/042000
| ong coherent integration per'pd to receive a
positioning signal transmtted fromone of a plurality

of transmtters at.a pr termned carcier frequ .
The. poss t1 O TgeSeisAd ik EaPREse Poreld Ehpeth &R I otnency ari
that whpwRlcy drifeBdjubic@sighdle transmtter that sent the '
posi tioning signal, conprising: a) at _a receiver,

observi ng € ecpbingysaid; drifrdigipdasicedloter asegreplatipny pystem, and
frequ . el Lye: i .
obsor soaing 26t SRR TaR bR RRREL o A7 4 feat one of said
of saiptlrhlitao$ trahdneitisrs; tahér eby hypot hesi zi ng one of

said pluraljty of unique reference sjgnals; c .
hypot hesi zi%g%{%n@?%&@lg}%‘?{@ feynd; ﬁl‘f)‘ dlﬁ%ﬁ@gg’ég Pr%asg élie]&y and timing
data GesRRRRnY gtﬁe?wge'lgoﬂ'iﬂ SrBEsH €88 sfep§@URRRYL Y tuftll'a matched
e) defining a data block of said data; f) searching

f or asigablds flpetdwerentibpiedetdaminedeutkitamahasdiedn met.

hypot hesi zed reference signal; and g) if a matched

signal is found, then determ ning phase del ay and

t12niThg metliet efdlaion] 1 wheeindagkhypotpsized fraquangi ds fiiiglapproximately
ate s b through f until a matched signal is found or

WF#t predetermined exit criteria has been net. 2. The

met hod of claim 1l wherein said hypothesized frequency

drift is approximately linear. 3. The nethod qf._.claim .
suitbe srstb Ao traigh bt wherita hatisngsd frayeney driftis Sptoximately
%ggﬁﬁ{iﬂm ely exponential. 4. The nethod of claim1l
rein said step f conprises: processing said data
bl ock responsive to said hypothesized frequency drift
t | dikd rieghateied; ddad e & ;- and sear ching
flg'r I%al'}lle\r{rﬁat C da%f?tivlveen saélﬂg r% ft-pgedj us eds data bl ock and
sai d hypot hypothesizingf @reenf esasli ghudlity vefr trangphitiers| andy ppdviding a
phase shifts. 5. The nethaqod aof.cla m 1 wherein said '
St ot FeopraoBo ety s P donsaier
reference sighahe h®ROMAE] ve to said hypot hesi zed
frequency drift To provide a drift-adjusted reference

si gnal ; andowelatingisaig drifi-adiusted slanalengeseil eisranagagode responsive

bl ock ,and id. ' e | | over a

pl ur al'? P%}C@g Sp @é@%ﬂfﬁ@ﬁﬁgagﬁgﬁeﬁ%ﬁg claim1,

wher ei n saisgarsliag siid corplaiisiedata salte ideatifyngsigndl keaghency
sanpl es responsive to said data bl ock; calculating
frequency sanples responsive to said reference signal;

and $eahsdtdidof Ekai 14BivBEreREald esfeate c6id corhipek a time domain
frequency sanples and said reference signal frequency
sigmgl-es. 7. The nethod of claim6 wherein said step f
further conprises adjusting the vector basis of said

data bl ock frequency .sa%e_s and sai d peri odical lé’XPI . .
rlépeatThegnethod of elain dd puhespinesaidotransimitiony sompese 2 @lprality of GPS

fr e rift. ~S o f [ 142 o P
BB kbl s A0 TP 088 B0l Bt Ch Rt
tuhjuctperodibilly-fepSaticgBqiencat a GPS frequency, each GPS
satellite transmtting a unique reference signal. 9.

The nethod of claim1 wherein said data bl ock has a -

Sii7z eThAkth6 @ lof eRAANASwhéreidlsal d£g bRIck hdfragizethat corresponds to an

repetitions of said reference si ?nal S. .
integral number of repetitions of said periodically-repeating sequences.

18. The method of claim 11 wherein said data block has a size within a range of one

hundred to five hundred repetitions of said periodically-repeating sequences.



10. The nmethod of claim 1l wherein said data bl ock has
a size within a range of one hundred to five hundred

wo epens9Bons of said reference signals. 11. A PE/OSmODH42000
using a | ong coherent integraggon period to receive a
positioning signal transmtted fromone of a plurality

Oh' T ARSTEAET Se S 'RIRE LMD SRRLAE cold RGN Yo rmation 0

RefelRtie@okiioh BP sl inibilseaptience that uniquely
identifies the transmtter that sent the positioning

signal, conprising: a) at a receiver, observing

ehECTHS RREMRL L IRy whbreRPSHd dafdl BloElalchir€dponds to a time period
frequency, and storing data indicative of said

beesen éeh wilbsecondsegddisceonther gy; b) defining a data

bl ock that may be subject to an unknown frequency

drift; c) hypothesizing a frequency drift over said L
dat aAbteorikerdthatpnges e kinggcohsiegt gaegratiens peneyl taeraceivead gositioning

hypot hesi zed. f.r equency. drifi..t0 Horovj . .
et BETRRER BT SREIRt Lphiih ARG ot oy prsotermpingt carrier
Segtielcy! e osifibhiag @%'h@lninSMﬁingﬂﬂ refofshcs ei@nalthaiguri Qielywidentifies the
mat ch. between said drift-adjusted signal and at | east
drqastaittes Biabisopt thepopitipnigg signgh §APHERE: and f) if a

mat ched si %@i: is.f . ¥ Ni h : .
and timngin %r%ﬁt ?Bc;ér%,pvlrcl)% Eébvt\ﬁ% g&ea%fl%%d;ieﬁgrg?h?tzﬁagﬁ&ﬂsg%ﬁ catnet
st eps freqhéregrigbludingraniantemnagat ched signal is found or

until predeterm.ned exifi criteria has heen ., 12, .
The met hod "R0E foXiSTATEE dpfdindic t“éea?fj_éaﬂﬁif%?rws@'?%&%ommehc energy
frequ%%ﬂ/aﬁreﬂéﬁmﬂ?eﬁga)gpﬁmgpt ely linear. 13. The :

met hod of claim 11 wherein said hypothesized frequency
drift is appeeoxifordiypiothesizingranst ¢fzald transniitiersnthereby hypothesizing

claiml1l erejn.said ste conprises: hypot hesi zi ng
one ofonggf'gm%phgaéﬁyPgulgﬂuﬁeger{gr}ﬁets%%lr%%, and providing a
reference e@aas Rbypsedigingg ftequariydrifty pot hesi zed

transmtter; assum ng a PR shift; correlating_said L
dri ft - adj usnesas.sfoy ﬁaﬁm&a@ doda hlackrespenpsixe épgad data, and searching
respongsl ¥ ald b%ﬂb&npégicﬁﬁﬁég block 2fid §9Y hg#%ﬂés‘?ieﬁqFﬂrence signal over
correlation data set; and searching s correlation
dat a sgflurabityl ci@hbdef shifes, sisposiverntatsaid hypéthesitee foarubocy dift;
claim 14 wherein said reference code conpr.i ses time
domai n si gr&gans g‘g.‘&ﬂ‘i@%ﬂ%e g?laXP%ﬂHﬁn ‘%?Pé?’@ 1005 safdy
transm t t ergneQREdnS Sordddiiriidths i MitckddZiSR) Bhd bdef Found.
that transmt GPS signals at a GPS frequency, each GPS
satellite transmtting a uni que periodically-repeating

q - . . 4 .
SPoaR LR & of Js PE RS i M el Meliionly SAfds S cimatcy
ninelrer of repetitions of said periodically-repeating
sequences. 18. The nethod of claim 11 wherein said
data bl ock has a size within a range of one hundred to
f23v e wentived of epimt 21 whieseiméaid hymbthesized frequency drift is approximately
peri odi.cal | y-repeati ng sequences. 19. The net hod of ‘
EXBeweniial f yr ¢ her conprising utilizing said tining
information to deternmine a position of said nobile

station. 20. The nethod of clai.m 11 wherein said data
" Rdo Jibegereist phelaan £b Tyther RRMPRYNEJ bet ween ten

mlli Secon%eaﬁy%llgﬁﬁe ik sdd-dafh DREEINGoniiPEto WaRShybothesized

| ong cohereéent integration period to recéive a
posi t ifequagysirfintalprovides diifttadihstadalatacmignalyf awd pl ural ity

Che. post {1 GPFAHE 105 SRERPItin o (PG b ey B L EARARY data block

that uphamaypbilieRsddeReerchsighsiansm tter that sent the
posi tioning Signal, conprising:



means for observing el ectromagnetic energy at about
said carrier frequency, including an antenna; neans

wo 0006857980 Ng data i ndicative of said observed PCT/US2005/042000

el ectromagneti c energy over a, redefi ned period of
ti me; neans for hypothesizi ng“0one of said

apsmitters her ot hesi.zi.ng one of said
%EU@F F?°§1V8]f O{fﬁ?ﬂl@ﬁ%f%oﬁwsﬁggnal s; nmeans for
hypot hesi zinfignd fér pabeRiy id hipoth@eded, refddénce afigal Rgspansive to
data bl ock responsive to sajd data, and searching for

a mat e¥ddupakesizediigesncy dsifotx pvilesaidaifingdivwtierk s9forence signal;
refergpge signal over a plurality of phase shifts,
responsive to said hypothesi zed frequency drift; neans

for deter mmmiang fphasaclieg dpr andchatahnbetyeem fsaidmdataobipck and said
and control . aq§ for determning if a matched signal "
has b &Wﬁgﬁﬁ%ETefﬁmc?ﬁ%nﬂeceiver of claim2 1 wherein

sai d hypot hesi zed frequency drift is approxi mately

linear. 23. The receiver of cl.aim2 1 wherein said

RO p 0k BEDEROk Glaigeh dYrther icpmprisingn nr oxi mat el y

exponenti a [ ' § j I '
conpri si ng :&neﬁgﬁg -E?l g‘rﬂa{gﬁ Erg@geln%s S a%lﬁ %ﬁlg igogls{y}é 8%: Eﬁ& data block;
r esponsi ve nteans for drehyquy sampleetsporsiedn sgiddefefance signal; and

provide a drift-adjusied data si | ; and ans for

ear chi ng fISPS T FOR e e & 08T HECHEFT e oS aaped dta
bl ock pajK afidk4ld PvRQéDesistRtel edfelehtrdgsi gnal . 25. The
receiver of claim2 1 further conprising: neans for

processi ng sai d hypot hesi zed reference signal

heS ARR $ENRet Bf Sidird hm%é%%%h@ﬁgmg hEaHe ﬁg?é‘dﬁﬁtﬁgé theQvector basis of

2
provide a drift-adjusted reféerence si means

faird datrablotit figavency samples b saidweriodigdlly wtacaiing ssgkenan desponsive
ai d t hesi,zed refer.ence signal. 26. The receiver
g(f sa&ﬁigmﬁffze?%reﬂﬁ%}gyggﬁpri sing: neans for cal cul ating

frequency sanpl es responsive to said data bl ock; means

for f uency s L es,.responsi ve to said referenc .
2Ryl 1O A eE 2018 2 LWt i Pt cRmPBRS deliality of GPS
SAkDitdsanstitRhshit T agiBeatthoGRS Blegtdnciics &IPS satellite transmitting a
Fourier-transforned reference signal. 27. The receiver

ohiqup seferenes signalher conpri sing means for adjusting the
vector basis of said data bl ock frequency sanpl es and

said periodically repeating sequence responsive to

88i dhieyrpesives oif zlagmiXleyberaipysaidk data blogk hasTh gize dbasicpresponds to an
cltai ni 2 vvh§r eiggt.sai t.ra erri Lters. conprise a

prte'a Ii‘“r“é’e&f’ PGP S LIRS tismi t GPS si gnal s

at a GPS frequency, each GPS satellite transmtting a

ique reference, signhal ., 29. T ei,ver of clajm2.1 .
A e FEER e BEF B R aE e s'd ok iRt Stmealiibleth s period
Abtwesh @amillideuekRanafl seeqfti ti ons of said reference
signals. 30. The receiver of claim2 1 wherein said
data bl ock corresponds to a tine period between ten
mlliseconds and 1 second.




