METHOD AND APPARATUS FOR PERFORM NG PCOSI TI ON DETERM NATI ON W TH A
SHORT CI RCUI'T CALL-FLOW[0001] This application clains priority.ffom
provi sional U S. patent application perial No. 60/542,496, entitled
Pre-Supl |ip Protocol Specification, filed February 5, 2004.
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[0002] The present invention relates generally to communication, and more

C specifically to a method and apparatus for performing position determination.

II. Background

[0003] It is often desirable, and sometimes necessary, to know the position of a
wireless device in a network. For example, a wireless user may utilize the wireless
device to browse through a website and may click on location sensitive content. The
web server would then query the network for the position of the wireless device. The
network would initiate location processing with the wireless device in order to perform
a position fix and ascertain the position of the wireless device. The network would then
return a position estimate for the wireless device to the web server, which uses this
position estimate to provide appropriate content to the wireless user. There are many
other scenarios in which location information is useful or necessary. In the following
description, the terms “location” and “position” are synonymous and are used

C interchangeably. '

[0004] The network typically implements a specific call flow (or procedure) for
network-initiated position determination. For the call flow, the network may send a
message to ask the wireless user for permission to perform the position fix. The
wireless user may respond by either granting or denying the request. If the request is
granted, then the network and the wireless device perform location processing to obtain
a position fix for the wireless device. This location processing may entail (1) invoking a
network entity (e.g., 2 positioning server) designated to handle position determination
for the wireless device and (2) exchanging messages between this network entity and

the wireless device to perform a position fix for the wireless device.




[ 0004] The network typically inplenents a specific call flow (or
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[0008] Various aspects and embodiments of the invention are described in further

detail below.




BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0009] The features and nature of
the present :invention will becone nore apparent from the detailed
description set forth bel ow when taken in conjunction with the

drawi ngs in which Iike reference characters identify correspondingly
t hroughout. [0010]FIG 1 shows a diagram of a network capabl e of

per formi ng position det BRIDRDESCRIPTIONOF TEFE DIAWINGS! | 1 ow

for network-initiated Egsition determ nation in a network with a user
pl ane. [0012] FI®092B Sholesturehendeatyre of Govprepentingention wWill berome sipst apparent

circuit for t h?m}n%@tdeanem&%ﬁﬁ@nn&t fLI@pﬂglaawglv@len%(eﬁhﬂ%nﬁn&ﬂnl wfﬂ'. QY
for network-initiated position determnation in a network’ wt
control pl ane. drawings in which like reference characters identify correspondingly throughout

[0010]) FIG. 1 shows a diagram of a network capable of performing position

determination.

[0011] FIG. 2A shows a call flow for network-initiated position determination in a

network with a user plane.

[0012] FIG. 2B shows the call flow in FIG. 2A with a short circuit for the location

processing.

[0013]  FIG. 3A shows a call flow for network-initiated position determination in a
C network with a control plane.

[0014] FIG. 3B shows the call flow in FIG. 3A with a short circuit for the location

processing.

[0015] FIG. 4A shows a call flow for UE-initiated position determination in a

network with a control plane.

[0016] FIG. 4B shows the call flow in FIG. 4A with a short circuit for the location

processing.

{0017] FIG. 5 shows a call flow for the network-initiated periodic location service.

[0018] FIG. 6 shows a block diagram of various entities in the network in FIG. 1.
DETAILED DESCRIPTION

[0019] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
C is not necessarily to be construed as preferred or advantageous over other embodiments
or designs.
[0020] FIG. 1 shows a diagram of a network 100 that can efficiently perform
position determination. Network 100 includes a wireless network 110 that provides
wireless communication for wireless devices located throughout the coverage area of
the wireless network. For simplicity, only one wireless device 120 is shown in FIG. 1.
A wireless device may be fixed or mobile and may also be called a user equipment
(UE), a mobile station, a terminal, a subscriber unit, or some other terminology.
[0021] Wireless network 110 may be a Code Division Multiple Access (CDMA)

network, a Time Division Multiple Access (TDMA) network, a Frequency Division




[0014] FIG 3B shows the call flowin FIG 3A with a short circuit for
the | ocation. processing. [0015]FI G 4A shows a call flow.for..
UE-initiated position determnation4n a network with a control

pl ane. [0016] FIG 4B shows the call flowin FIG 4A with a short
circuit for the location processing. [0017]FIG 5 shows a call flow
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that can efficl glngalgygem for I\E%blle Communications (GSM). These various RATSs and standards
are well known in the art. W-CDMA and GSM are described in documents from a
consortium named “3rd Generation Partnership Project” (3GPP) and are parts of
Universal Mobile Telecommunication Systern (UMTS). c¢dma2000 is described in
documents from a consortium named “3rd Generation Partnership Project 2" (3GPP2).
3GPP and 3GPP2 documents are publicly available. For clarity, certain aspects are
C specifically described below for UMTS. Wireless device 120 is called UE 120 (3GPP
terminology) in the following description.
[0022] In network 100, a location services {LLCS) client 130 is a function or an
entity that requests location information for LCS targets. An LCS target is a UE whose
position is being sought, In general, an LCS client may reside in a network entity or a
UE. An LCS manager 140 communicates with wireless network 110, LCS client 130,
and a positioning server 150, LCS manager 140 provides various services such as
subscriber privacy, authorization, authentication, billing, and so on. Paositioning server
150 provides position determination services and supports UE-based and UE-assisted
positioning modes. In the UE-based positioning mode, the position of a UE is
determined by the UE, possibly with assistance data from positioning server 150. In the
UE-assisted positioning mode, the position of a UE is determined by positioning server
C 150 with assistance (e.g., measurements) from the UE.
[0023] For simplicity, FIG. 1 mainly shows network entities that are pertinent for
position determination. These network entities may also be referred to by other names.
For example, LCS manager 140 may also be called an LCS server, a location server, a
mobile positioning center (MPC), a gateway mobile location center (GMLC), and so on.
Positioning server 150 may also be called a position determination entity (PDE), a
serving mobile location center (SMLC), and so on. In general, a network may include
any collection of network entities that can provide any range of services.
[0024] FIG. 1 shows a specific architecture for network 100. In this architecture,

UE 120 and positioning server 150 exchange messages via LCS manager 140, which
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[6032] If all of the applicable checks pass in step B, then LCS manager 140 initiates
location processing with UE 120 by sending an LCSINIT message to the UE (step C).
The LCSINIT message may contain, for example, a session identifier (sessionid), a
notification, a positioning mode (posmode), an address for LCS manager 140 (lcs

manager address), and so on. The session identifier is used to unambiguously identify
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below. Oherwi se, if e subscri ber. priv check fails,. then, LCS
menater 140 docuete: JTRBFTDE | il ety yRBR sk dPerish AR Fant or
service, call fdeayhaQ&ati@rmauest es early and junps to step M and LCS

T Lo o R, 5 TR e e ek BT B
| ocat i on pr oceslseatign \prdcksside Hy2@trisying etadiéus gymes of G¥diationgiss agepdrtinehthfor
UE (step C). The LCSI.NIT.nmessa cont ai for exanples,. a ,sessi.on

denti {1 er {seoleiT AREmiTOn R i P rang s ek o phaier ST afe
an address for th€BEmapabijizics (AEcap). CEhervalh anfEmatmiongsis) ysedirvobreddeoapproptise
session identifjer, | e anbi usl y..i.dentif . .

comuni cati on b8 ]\SA%%% cté%e%ﬁtél?ev\oﬂrﬁk ”'g%egﬂﬁhcép%gnfé%ﬁ atyhl;e{:' 'l'%égg? F%tﬁmne which
request. The notasitioniag inode foisatotpadenpaa positian fimidrelre YHaUE 120 themsends { St

her to perf X i.fl i to.l r i HSe . .
Soat i on' 1 equestooli Repbsf iRy bibstadt RERS bl F03 Hudited o Msion
consent from t heitwihe #l0Sseanager(stépP).t Tigs FOREQD inmessage gag sentaiffHer example, the
notification parar [ 1.vRi AR K i T f or
ot 11 oat i on. " TEORLE bol RlokRlanYscloREd HARSHIQREACTH aptluck S oJ B
posi tion deter ni0B3f]i orlf the. irelesh Afer aniesdthe locibnasgiestt thdn Bis120i somdsregStart

mode. The LCSEWcItiJEEﬁejégcggslﬂ%ﬂ ﬁ%&%&@%@ g 140 fob S ih 486 240 The

start the | ocation pro nager S atinmr L
upon sendi ng t hSLREIShdskdEe mey Sayfein(sadesiel wdiegtioCjand/Fhethdr parametssr Ths SLBE

to tinmeout the [ 0, Malo Py i i r
TIE 120 prior tBOSE P P%;g&gf"%%“ﬁ %%w?eﬁ%?%ﬁg%@%?é?g& i
LCSINI T nessagelofationrea®st. fhhe degeniption below fasspies that [§engls ay owssagm
is required, aspmphtldi C ifd i i N

Losi NI'T messagd®ifen TELOYNEDRRRk chichlly Uks REY HOALRerhBu bl pertom »
di spl ay to not ifopitiom&x fgrrtes BB gnd waltes op the RE fonlocatipn peagessingi KE 120 oenmabn
information for the UE. The popup text may be generated based on the

4




responds by returning (1) either a grant or a denial of the |ocation
request and (2) if the location request is granted, pertinent.
information used to performthe posigion fix for the UE. For
network-initiated position determ nation, LCS nanager 140 does not
expect TIE 120 to have location information for itself.

Convent i onal | y,redpod by Oetupin@q Eptherc: drant pex ﬁcmidlrﬁﬂthfa mca@ﬂq’aqtgﬁtanﬁeajlf the
| ocati on reque 0037]1.n many i n.stan T E rea ve a
bosi i on ot | maREUPIPIELE Rt Ren S BHoTHERd feBora e BEEPh T e
position estimaiEe Fhatermak-iatidted ptfsdwnfdaemmmnl ECS higmargef tmmemgotaaxpect

P aad by 1 Rl ke lopSifhOrtatOn iR st i emibn e ket Horspine s

may have been qfatf&nreedorttsw‘gamdlb@north@mhﬁ based or UE-assi sted

posi tioni ng rm d be.an ac or @ rse estinmate,. 12
Tay. &l S0 be aptigD” odf el irthafedh T mhY Bl E s SRR By or A
t he UE-based pdmhig pcuitidngesﬁnﬂe miy e av aschab pesitpms edtimate that wam tobtamed, Ulor
120 may thus be_a osition. es e .or & new
estimte. | Ooféjtm? ﬁ%éfrt’eléfﬁ%%ﬁ arr%ors'x[tmn E’Jf:'%f nor caé]f) es? Cvt(l;}c% may have been
optional | y) i ndhitisted by tthe patebiki @nthe $1H. nibie cachetl tpesﬁtuREiﬁmmsma)gba‘&dnbn
to LCS manager 140 |f 1 hi stl able. Fo
enbodi ment, TI onb usmg %hepr s}éjrbe a|s‘eon t@%ﬁ%‘eud) OSlgonltb%nmto dfi e drmay bé an
posi tion est i Medc@uraté or armﬂsereste%md%tﬁo migEali® Oe rmble tordefivele netvsposition
p tion esti t S n In I

qu;s ed by t hgee ne é\%f)rfé ? E& rﬁ% %gsreg oAt lOIntp g %ééﬁFoFﬁ%fgﬁfaF@ pofjltéon
120 may i ncl ude:smrnaep.tdmuumasesus l:rmtcechmhbgsltwh egtikatcaer almwwdslmnaestlmate
positionfixi S&h ng -
UE- based positi on| :l| Iﬁgg%ﬁlgh% 91{" % %%hltzagel%vagrsaj é,pt e&ggﬁ& ﬁshﬁ%smon
obt ai ned wit howtstnaaty in the SLREQ mnssaaetshnttthéCﬁenamgdr 14011ﬂ1@ts noslhorepatialatsris
conbi nati ons of f.er y ER
satisfaction ofHV%FaILD i eig]%l '!rﬂgs croli%egfa ﬁﬁ% the ﬁg@%g&%‘ﬁm}uﬁ%%gﬁﬁt § és)
position esti rrqtoanomesltthmteSlIRE@thmsmbcgianméiﬁ 130 mﬁsndadvag;qmsmdloescimdte in

f LS. '
dpon sendi ng ¢ 1 SEFRRARELLEES I ollh Sprch gl g feBork By g b e

ti meout the | ocatisfied mcmoaetsmplngUEf 128 mey prshle itsspasiion residmity elyf ¥ di} an

LCS manager 14 r i |

140 receives tﬁg%kﬁ{géoﬁggﬁs(%e? é:%e%eg%@%} %Wstsoaggéﬁkc%ﬁ'?ﬁp?@ngémd

upon recei vi ng positisningsodyend () e posidgn qg)imatgggl brogbigined withgutary frigsaction

t he paraneters i

position esti rra‘%lglc {h &8[21- gmlgrs&?ﬁgl o\tﬁggﬂﬁl nt gp%ﬁ%%%r#eislssiﬁﬁlmpto Segn B

LCS manager 14(Jﬁnm9660$ubj¢a§/t0r$@ttsfa9§@ ofiAlloequired etitefe, dsanyntE d 20 meginclude its
ger 140 may o@aﬁﬁﬁegnma& lqezteeﬁxmmtltg RASEH 108 ﬁ{éhralgé?ltao Eﬁ‘l%?feﬁue%%p
~for exanpl ep e accuracy (or unce ai nt%% position

est i mate, the th'@swt?l@@futﬁslﬂe‘@wbﬂw gartsentimar3GL1 wpea Salgbngoﬁw ShBEQ message

| ocation infor h I f

manager 140 degg lg ]35 uggﬁ'y ep{gggfi% tt?g{r?%ed; k‘ﬁr%%fdggrb?lgsggg%ifgﬁsg&si12S0n,0t

then call flow @@ﬂ}!eéépﬂdp%msftaﬁﬁ 140 axier to expiratneé dedisnef.o step M as

descri bed bel o 04G]kC3 Fecli®

for UE 120 if \(,@9 92 pglm ti gﬁrtﬁ%g‘zftl?rﬁ%c'}legsl %@E%lf[{ﬁ?ﬁ%s%g&ﬁ&h% WO%Q%EQMG

message sent byLE¥ihémeypupon rgcpiving this siessag(alsgsteirde S maragerddd extiactsibe

SLREQ nmessage byt e ﬁﬁ%aé@ﬂqg@tecg@eglsi@dmsstg@ %ﬁetpmlﬁorpﬁﬁhlﬁk(?&m
estimate. LCS manager 140 initiates the |ocation processing

by
sendi ng a Posi t}28is Relgdesdn thelSRRER messasaghent £ Sypaiagird AP Mgy seplieiot us(his

(step E). This REEGh BRSSAYCLOTnmM qtmnég; Hak& XA B i@ mirdali6n BR8S b Phrtbus
t he posnode, the cellinfo, and so on manager 140 starts a tiner

LT2 upon sendi nfgcmrﬁéuqhmdo t'teatip%acst@plneanmmé’f thppogifipppestimate, the
used to tineout the conmunication with positioning server 150 if a




[ 0042] LCS manager 140 receives the PRESP nessage from positioning
server 150 and..stops the LT2 timer (also step F). LCS nmanager. 140
then sends a Start Location Response (SLRESP) nessage to UE 120 to
initiate a positioning procedure (step G. The positioning procedure
includes appropriate signaling exchanges and pertinent processing to

obtain a posit iRy rmirkdrey e.Cfsodlichth €30, BeORt dfithe TbBAIOHLiMEHITaYRS B G6bsERAr
contain, for exanple, the sessionid angﬁggﬁfm bl y other information.

The SLRESP mesd5gfdeiand 3t ofs [UECS penasrit0 doddes i iy RosiHorstinat prayided by

ready to perforug 20 @hlchlofNok 280 b&forin eep Gland kel proreaig & sidpb, 8¢ @kdribed
timer LT3 upon sending the SLRESP nessage (also step G). The LT3
timer is used t%'9% meout the conmunication with positioning server

150 if a resporgejs WS memedviad ihitiaen lb&hﬁoﬁ)pﬁ)bésklﬁglfdigjﬁs mwr(l)mpo@mon
to expiration

of .this tiner | JE 120 re he SLRE
message from LG@"WF\&Q’QF‘“&W@W&HB’ %@Wﬁﬁ@gﬁﬁeﬂt B [ﬁ%kﬁé éé‘ PYIRQY "l%‘}mate
US 120 then st g tnsmﬁéueinmmmmagag@mmducamya@mwimmmms lﬂﬁltlon

Determnatlonlnltlatl DI N messa 0 . LCS nmana

Por et ho msbtne ' 12 RN o ARERS U lodutst acREn by #ihe BlicRien

mﬁssage rna%/ corRa];quéht (PfRCEin)eﬁ@aﬁnl mpoﬁhﬁnlﬁ%%‘leﬁ M(Ilj(,step B Thik PREQQne(sﬁfggmay

the identifier o ce i C i.s | oc u or

assi stance dat ef‘T%’(T) o FPek rE}Ef SBSonid; tgﬁp%gg’cofiﬁélfeeceﬁ.(?f %“P‘ﬂesol?g ?‘ghdnagﬁger

on. UE 120 st ar]t49 sarté & fiwer LT 2upop emding itk RFREQ iﬁ&sf@lﬂiﬂﬂb srqs}s)agae Lm fimer is
used t

The
S@t i oni ng ser‘\?% tﬁ%e(}“? the ?oé@b'ﬁlhcgkoq gliéﬁ@?s”i’%]ggl §%Vc?r ﬁ?‘%ﬁﬁo ? F.eéponse is ot
posi tioni ng serrd&ivep fiothd goskioping sdrved pria@fto xpiratidn afelre. timdr.004 4]

Ctops the P11 (FE " ¢ oG vy TShien it PR BFvk b e Pl 140

start a preci senfeaidsibatk achbsBrornRtaﬁmstr{PﬁESB)adessget(;te;sEhdI‘hng’RESP message

Position Determnati hat cont aj.ns

Radi o Resour ce P¥s® ‘ﬁ?%‘? Blex%?‘\ﬂgP§h I\?E%m")rdemligy on essﬁes(ionrlrrénsss% ECS
(step 1). RRLP malageielsz thaubmsntmnmga&mesﬂw iGreabinlto I@msm mn|lngm(iy$¢qemt
o Dt ot OC oSt by P SRl Fohoril BORL B B3R 2D ubdrselifd e

measur enents f asure Position
nmessage may COrPRESP, nfessageeXasopbiep R r Eopu @31 tfmnr ia tpemtdutmmboﬁu th,e position
assi stance data, and so

[0045].US 120 rec
from posi ti oni n§EEPFE" Tﬁglsgﬁsﬁlc’g{ddg%mﬁ%gm %gmg(n?arflso St eqﬁﬁﬁg&%ﬁ
120 t hen performtrmsaﬂmemmats appropriate for the sel ected
positioning no or -
and/ or tinme rreg@MzF a%ﬁdggsr?f? &Fﬁniﬁ%(ljﬁg#%rnesasnée) gf@%ys%%gl{n??%ﬁa 150
fix, (2) pseudmﬂa@etlaridi]hmetn (aleo ste Bl r le0® miasagbio H40heesesdsat Bioryd.ofadion
a(terrestrial SItIO t
bg;e stations fo SP°“S?1£SDI#1‘E§P OSTY %q%?ﬁm“ﬁ Bgséftbnﬁl plqéééreg&rggsr@;@)'
cell-1D based pBsi pmsumnfngxprowddresmclodns dpproptifte sighalires exthpges tambmbmigent.
node, LIE 120 further oo, t %@&P
measur enents. URCEDY'& Reén o sen Sﬂlog%%kﬁé%ﬁ %é%tstgg&ﬁbﬁ%con Al ns AR Y
RRLP Measur e Pomintain forRexsppies ¢heressage and pbsBlymatay inforingtion. withe ISLRESP

forvards {he TeSS88 MA-RO0k '\ bONLRRIKR Lerdedsd B SRy 1b perils By i

Measure Position onse nessag aln enent

by the UE, a pofer tliedi!E ebCH mlaltl%ef &40 sttth‘e aftinier LIRdipon Sménpaé@tsﬁlﬁsmmseage
assi st ance dat seaTelcH

2t mer UTa apait depidl T STROREP ol s ik ol Ricqy s Dol AhkE
timer is used twrver MG resprascio mmtrricivad from tha pobitipesg iqr'cmpwg‘ tg epiration of
150 if a respon@ %nse not received fromthe positioning server prior
to expiration o I'sS tinmer. 11 [0046] Positioning server 150

recei ves the PDMESS nessage from UE 120 (also step J). For the

UE- based positioning node, positioning server 150 uses the position




[ 0047] LCS manager 140 receives the PRPT nessage from positioning
server 150 and.stops the LT3 tinmer (also step L). LCS manager- 140
extracts the location information fr UE 120 fromthe received PRPT
nmessage and sends an M.P Location | nmedi ate Acknow edgnment (SLIA)
nmessage to LCS client 130 (step M. This M.P SLI A nessage contai ns

the requested gom3|i OELBIIkMRIVEs 8 SLRESH ABsséRAFINEEOS nhnBE 40088 btbpsithe
ot her pertinent _information. LCS client 130 receives the MLP SLIA.

message and uséslk faerjalse step Medfh et ben Ppris e positiqning, rpqefwrg by spuling 2
| ocati on sensi tHo¥iBo WttepRinaticdd u@Ekies (PPINTITE nwsdagd @8 3.08S lanageiCHE; | wigEH
130 then sends to UE 120 a WAP I-l'IfTP,Resgfons% gessage caont.ai ing this
| ocati on sensi tIPRVETds dh BRtsagede @psingninggelps IR Gie HYy éfPéOlﬁ?IE’i'ﬁme SPgF gy
WAP cal | (e.g. coht@indRyBtmmik, RGadsionid, the d&iikifo\(€g.C OB iRhtifler 3D theFBIY inWhich
be present for other instances of network-init|ated position,

det er mi nat i on. éAbispeaaied) meaur far assigiapes ditp @) Aoeparsp position estimate for the
net wor k- i ni ti atigw] aR@so dnl. WE BlsRitgh Akl U2 Woh Rer@linghiy BDINIT &ddishgd @Ko §the
| ocation processing. Call f]ow 202 includes a subset of the ste s&g n
cal | flow 200 SRowfe Ut2emer ispped tSPE‘ﬁ%”tﬁ{letcﬁ?’HﬁB‘ﬁatB“i"ﬂthéaf’lf‘mf"% spb0 if
are the sane as r&peRs ivhd Rcav@Trda the pesitidnini|sewerdior toleRpifitibPofidhis tilnerd 20

sends an SLREQ npessage. that contajns a. positi estimate f e HE.
08 manager TA00PRR of ToSUgTRS SRl RS e PR Rch4Es Hguitt 1 o ops
position egti rr&téeeP'DI ﬁiqs‘li:ld@go liep Hhe Pokitiomsesder PSO ﬁﬁgﬂﬁm Etaftnpréciselfofition
er 140 sends an SLRESP nessage,.to direct. HE 120 n to.initi
CHoobosi t i oni ngeRROBBIRINESELTEHY Pt Porfa oy phdlsistie ERYESS)
circuits the | andédgonhfirvaassia1Badio Bdseps EC8nProfocd (BRRIPE (deashirt [Positigh
L. LCS manager 140 fhen sends_t client 130 an A .TeSS
cont ai ni ng the 8‘5‘?3% FenesEdF Rt m&"‘&‘g WWST%%&I@# RROnRG, Shtem
shown in FI G ZB,GE3)Srateclscihalue edilimy tdgerfoli? agosisar fie avithmkasurérasitsefor

o Tnotude | s s ERBRe osTTenbRe Vo TRt Ntk quraed Oh) st 3

shows anot her exafplkarryquesifdr dpgosivioBfif) afsitantedatp tidd-sont | at ed position

determ nation i UNI GSM net jth a control..pl.ane.

ot vor ke i 1 atGeBbos T 8D sepsteih e e Bith nir Pl Server 120 ene
Locat i on Requesstopt MELR)2 timer (AlfcSstép TESVE 120 ¢hebpliiorns @Shduremien rafipropriate for
includes an L client, 330 that i,s sim]ar t client.1 in
netvior k100, a LSRR PPHTBIVE, FoF ERERG A T2, Sk Poleinccly phdhaganee
140, a servi ng andfdt dmaehearémaenior GiPiSewnte(liERNGY) aiB A0GES adsitpar fixg (2)spstuvde-
functions of pasitionjng. server 150, .a tarqget. 20_th IS .Si k]
Lo UE 220, a hathes Skt ik ighepane o b Selion for 5 dplilar st
regi stration i nhesuehennn fdr dothUae]Htesnaidusisensgiatidas 3&0) hybiniglt posigiowe fix, (4) cell
rggi~rstered with,the w.rele t wor k..cover th I
st on vi s fedlshs SR B bEERIRT B Bor Mfor IEuriB A ilbfifs
t hat perforns swedecHENGOffunict commtdse gpsition estiimategbaséd @i the umepsisamensh UE
nmessages and d )..far UE]M in its. coyverage -

fl ow 300, LCS g]ltzlﬁél}le S@?ﬁ afpequegsgt go %% ﬂ%:ag‘rmrnéar'l af)lom %%%aggr?'%gﬁggne%&kﬁsc
320 from GVLC 3€3s4gs ttee p.CE)mana@dr C4B Athicheforfardssthe imessagketot fosijionhg ke@B8r 150

client 330, authent.i cat d ern .

[ el iont i o AERBr TDLARHS Mot ol Rpera Bte hERR) R e bR e bl
330 i s aut hori zedle by el EulpGsiGeesthaate YersheddiE, i add/nt iequicetrforohore assgptince dpE.
320 and determ t f i L R f.or.
subscri ber of L%?Z'foﬂg?&%%d%@&ﬁ%@?@d%ﬁég&gfaﬁgeh%gg{ﬂ %nf%"}gnﬁe
identifier may RI2MES3/bisishge @labstep Nbelfhe LBDNintevBl BB, tinpdoutthe cgmmunication
di al abl e nunber,..o0 t inoRagl il i

(B, uii ch 1 4EbosBbnis RERISONE solbith oot Ja3 el i e Rbiing ggrvr
360 a Mbobil e Agpior toeixpioatiopaf this(ti®kPR) Send Routing Info for LCS nessage
that contains the identifier of UE 320 (step 2). [0051] HLR 360




information for UE 320. HLR 360 then returns to GW.C 340 a MAP Send
Routing Info for .LCS Ack nessage that contains the address of .3G VMSC
370 and the identifier of UE 320 (siep 3). If GWC 340 al ready knows
both the 30-VMSC address and the UE identifier (e.g. froma previous

| ocation request), then steps 2 and 3 may be skipped. [0052] GWC
340 then sends [604¢AP Posiubriey Smes a5 heewéscthaPDbﬂESrSaﬁﬁsaa;e ftom BEMEBCalso

370 using the addr LR 360 ste
contains the tﬂ?@ gf Ig?rp%ﬁﬁgd??? B %@83@%"(‘%&136 e"gs‘?msteﬁﬂg position
current positi @simaté heludkd mdﬁmfebéwﬁrRRItmneasmﬁ RoSiBof)REsppasegnessage g Hor tael

accur a0y SO0 ek ok b2 S Sl
[ 0053] 3G VMSC 370 1pmyasadl bh et inegtuemesid GeBd@ antle mewécynt:hage t Pz the UE-

| ocation request .i s, all.owe | so te 4
al | oned, then ?@W%’?W“ﬁﬂ&% rR?ts.)l %m sec}vv‘\arrI Ir1 ge Bﬁ%t‘ﬁ%?‘gqt""ﬁ‘gg‘?‘f&d“fé
pagi ng, aut hentbycsahding a Positicn maanmngxoofdeEt :QBDRIE’@t mEsage . to UE 3ZD(step)\K).

bosi 11 oni ng modaa et a7t R gort st drae T, PRfed o YEEER Bk R pesed

370 may send ampokiGSibpmadd. dosiNoding seoat lﬂnlslorswise Posit gal§epottdFHE ) 3®Esage

t 6). Thi d t h . t
the ourtent  podhoisnyiragc FEHER oy T PREF o BRE Ha Boh B8, Rienfof) e
prr vacy veri fi catsionid, losatioe gnfometiof &r UB 180, an Eﬁﬁ B0 (imppliidables anchse on.
|
Souieot od. ¢ neq TS oGty il dEEhes ik PROT SRSgY Bobl KRG s 150
I ocat ion r equesindeﬂmjnswae tI3f dmert tadsoustemr LY. o Ig}Samanager déhyexisestsnibs sloeption
UE 320 then Se“gf%p%rhol;?é R GE 1B ROLHc PR IndReb bl BRAM MITB 3846

to 30-VMsC 370 rressaernrcate er perm ssion is
grant ed or denileuhediatt Agknpwleddgrhant (SIdAnmesaa tpd&Stqh@m‘- @t(ﬁtmb@ fIds NUEP

22 320 TSR DTS U i o
estimat e may beposmwgl othor gdnmnent ioformation. LGS obierts J30) orseitves tb(—: MLPOY.IA message

processrng o n

heSoos Nervor x SSFELBE SR MorHEREA B R pEnsumn Sl covn
SRNC 350 (step BjuestdFhby theesisdere versn L&SrriientH30 thapesensds th dFalIloh WA HTTP
I nformation r eqis 511%(? megsg Oa?]rlﬂx%atms lbéah&'?senﬁ{i’% éolﬂﬁn!-@p @35 Stegmcdnﬁﬁe

sel ects an approp e po |t| use based on the | ocation
request, the regupresyt foces Wikl (agdmtdwnlg@ losgsian sensitivegontenigrd maypnot be

then initiat es @ {;ﬁ‘m{& Hrﬁfgﬁcég%FWfrk?ﬁ%&fﬂb@ingﬁact&%aﬁgﬂ ect ed

posi ti oni ng no he message sequence may
i ncl ude steps I-[ﬂﬂ‘H?r] ougHGK 2B shesy C@W%?@fﬁf ki Haied pesiion getermination

@edur e. UE 3¢l QérrJnO& it d?‘%hél%&’éﬁ'oﬁ ggcaﬁagucanﬁawo@mms@@m&t of the

er the measurenents t al ned Oor a position estinmate

corrput ed by t hestE llbaisl'eﬂp\'oﬁoq ﬂ@wrreaﬂﬁ eentieps AStigueh I iny eafl dloyed02tpfathe

report from UE 3gQ angd s]cfko{hr&u?ﬁ D-HFcASHw b6 ROSES DONE020R4M8s an SLREQ
conmputes a position eSPI mate for the UE based on the received

measur ements. SRMNEEE5TAt CRRANS @ padtioesBmetyiEha . di-Smnpeeen 190 gecetyps the

Report message i R20E( sldesri
10). [0056] 3G WEEEQ GRagl, BBcilcd 0 PR Ik B SSIARE: Brdvica T (2 OE] P

Subscri ber Locat$psrE ﬂ@l@ rﬂa@% ageagen MO wadiar Y RESRangsener {9 @FF%QFH%P%‘ to
for HE 320 and ppsgidd ﬁ{osﬁfohﬁﬁ procedure (step G). Call flow 202 bypasses or short circuits the

location processing in steps E and F and steps H through L. LCS manager 140 then
sends to LCS client 130 an MLP SLIA message containing the position estimate
provided by UE 120 (step M). As shown in FIG. 2B, system resources may be




14 'pertinent information (step 11). GW.C 340 then sends to LCS
client 330 an LCS Service Response nessage that contains the position
estimate for CE 320 (step 12). [0057] Most of call flow 300 is

descri bed in docunments 3GPP TS 23.171 version 3.11 (March 2004) and
3GPP TS 23.271 version 6.10 (Decenber 2004), both of which are

publicly avai |l abhgrvedlaMEY Bister tdIfnBe 1R ktRi 10T feqhddemaEBP acicvad By dovilfg

not allow the target CE to provide jts pQsiti estimate in step 7.
These versi ons B &%@%@Wtﬁwmaﬁﬂ@aﬁé%ﬁﬁw SiEfre call flow 300

t Io bedpeL f or meqod4oy blee;q{;_ I3gcg{d“@na,ﬁmelueﬁeﬁnp[la@ye:ml iffowt B0 tfed @&Woﬂdﬁliti?]ted
al ready has a suitable position estimat 0058] FI. 3B shaws t her
cal | flow 302 frgsitipfetieigsmination in apw%%sgﬂdd}?“&%% é‘?& %%PPFBQ%&% ﬁg%”or -
Shgrt Ci ][Cuiht fifﬁEiatEch9oéitﬁﬁ|aclle'te?;:ﬂin@ﬁ&;cie&sieagVIotﬁnliterﬁlﬁaMgmaﬁmcRaqdess (MIT-
subset of the steps_in c W in FL 3A. .
through 7 in cd®in PWSSEQS% i@ﬁﬁ%ﬁggﬁg“eé‘f‘ggé“%ludﬁ?’bg{ﬁEﬁfnh?’octa?tl’S
flow 300. |n StgRilafto TCE cBRP 1SERdRMK LTS ICMBT B4l thibperformsathe Gunctions of
Return Result nmessage that contains_a position .esti e for the CE.
30- VMSC 370 r edérvmanagp M0nasemg radiy ntfatk eatelfer &%@%%%g"p%%‘i Refigs the
estimate provi desktibys EpodidbhinBserak §0Manggd: UE 32 thstis silmilhoo AFBHYA00 e hbins
position estinmate al on% vmg%]g%)tj.;ﬁ% onsent/verl|f i.c%ti on \gl t 'Sn(i;gc Ciin
notification rdepFHALEESET 0 tha SOFGRFEISHRT NGO RAIP U A s Ui Uding UE
through 10 in czabj thd ive IQEstaediwph thel wieeldshnatwptksiolvéred bp stid HER cantla thigh
clgqent 330 in steps, 11 and 12. This can.save syst u n
pr@i de a fast ™" %t?ﬁoﬂ?éorf%‘?zbﬂﬁ HET™GE AV e %e&é'%s(?@b\{/ﬁgﬁ)egﬁ%% a@P?rgon s
[0059] FI G 4A shohing men@i|ié.al youdnag bf difcoiwswibd hesag@Eandndatd) dorddBs within
position deternmination in a UMIS or GSM network with a control plane.
CE-initiated pdi®Y8HdEernination is called Mbile Originating
Locati on Requespogo/O- Ly calnfledvB®, LOSShtnt BB@ regndsistthesurient gokiGon diargeteUE

descri bed above _for Fli i 320 cal- 0]
oauest 1ts owrsTootam CHILS 410 e b <GP 30 FRls i Jt0oraded dlent 330,
| ocati on assi staeeticet shefI0CS alikngnodieiemires fwhktherathe 885 gt is auumiged for
transfer of its own |o 0N _to I .Cl | f I fer.
R A e
400, CE 320 senidsntifier ¥Gar¢dTE 370 and deteBRNG B6Q.CS @hinero teithon siseripgiondata
(CM Service Reguest .nessa i,ndi cat.e f cal e
i ndependent supff &‘ﬁﬁ?“’f%ﬁﬂ‘frg@ﬂ%?ﬁm&?é%gh dsba?ﬁ"dd gﬁgg%w%%é%%%ﬁa may
i nsti gat es aut hgnti SabilorSubstdberi B | (MFISDN)UBVISA0 inas diatablgnnindhes abde
or returns a Direct .Tr fe Ser vi . AC e, if | Opihas:
in a dedicated %&@tl?ﬁ(@(’%&. %@%ﬁ?ﬁ?ﬁp@%%gﬁ‘ ?C? ?gc%ﬁ’té ?ﬁatﬁlfz' es,
e.g., the CE-basecCaivd/ then £hdassHER &0 pddotikdiiplicption e (M4dD SendeBodsipg
t ‘CE (also st 1%?0 f%) LCglrznesss%ge tkﬁ%ﬁnt%‘ﬁé‘ﬂé id‘:&if%%%d‘ﬂ[@p Qf LCS MO
[0051] HLR 360 verifies that GMLC 340 is authorized to request location
information for UE 320. HLR 360 then returns to GMLC 340 a MAP Send Routing
Info for LCS Ack message that contains the address of 3G-VMSC 370 and the identifier
of UE 320 (step 3). If GMLC 340 already knows both the 3G-VMSC address and the
UE identifier (e.g. from a previous location request), then steps 2 and 3 may be skipped.
[0052] GMLC 340 then sends a MAP Provide Subscriber Location message to 3G-
VMSC 370 using the address provided by HLR 360 (step 4). This message contains the

type of location information requested (e.g., the current position), the UE identifier, the




15 LR Location Services I nvoke nessage to request a desired |ocation
service (e.g., to request the location of the UE, |ocation.assi.stance
data, transfer of the UE | ocation tgsanother LCS client, and so on)
(step 4). The LCS Services | nvoke nessage contains paraneters
pertinent for the desired | ocation service such as, for exanple, the

LCS QS (e. g.,1.a8eskacy., adirtLaReasCald §bnsetthee)] slemtickionadt wHigieOLOST
LCS client, the tqyﬁgho assi stance dat aﬁ% and so on. UE 320

: C desired, |
may al so provi disn BRYETIde Aanaliliynddoss) y%fg}‘?{il?f%‘llaé‘?“'i n the LCS
Servi ces | nvokgossyssaaevMet 37008%) ait@éntiefé GNELE 39B Yind erify Qfht i Bboh
circuit the subsequent |ocation rocesFi n%, as de;é]gi btgd b Io%/I
[ 0061] 3G VVBC mussijig allqweddalsysiep e Liathploration seayest isAllgwee, thep G- VMSC 370
request ed | ocahhPRvaR N WiReIR8 18 W oo Berfol Pegihg hintBehtidit@hiah@ cib@ting BEURE
(also step 4). If the_ location request is u[,,orized, g{; BGX}VS%E
370 sends to SROAESEEF)arRARADARIBNLG Ity ceaRilifics e-fedle, JERaped  andior UE-
contai ns the tyase@positRfmlindided sipgursdby @8 UEGaesérs), the TIE
capabilities, and the LCS %S (s

te 3 C 350 sel.ects an

Spbropr | at o polBPfTon; 15 VR Komcien 43 LS GfeRE NoGEgion fk pesees t
LRt ates an aonr oo e e e X he bl ot ag o the curent
posi ti oni ng iticg} H igfﬁ“.ﬁt%?@gé% CIi“‘g‘tg g Ia“cI th?kf‘%d’ﬁivfcé’ V§H§fa(5i§’6&sm?lgr°d
step 9 in tcal | (sfeb OBy, 3_@?_ BI0 Ed)t%ﬁ_es&]t‘l’e uﬁ%f tﬁéﬁf) otéeneﬂmmﬁinardqworﬂf\pﬁtdcy

urenents or_a position esti e . conput es a.position
estimate for t FRETICRION Vs Zedyesipd, %ﬁbﬁ@é%guepﬁs g@w{@ﬁ%pl@efdeg@fﬁd’%&ﬁﬁfgcglm
Loc?ti on R)eporkglrosggm?f&itpl_%nhwgaﬁmigr@t dprdenp pairission Uﬁtfﬁz_{mhea séreis at hES
UE (step 7). . eguests a. t I 11ion
esti matg to an ?Cf‘ﬁé?'! lﬁﬁglcéﬁl‘?"eﬁ%“rg?ﬁghltt'ﬂ%ﬁgﬁgW%%ﬂ)s%tﬁéz)' Itoﬁﬁsd&‘ﬁ_s%ge

340 a MAP Subsiitiichey whahatpeanissRepordrantelsealgeied had optéonbldy ivslutidsen position

position estimate fao J ossi bly. other pertinent . .
i nformation (stERAE)or g%%éa?j@a ?ﬂ]e a%grﬂggé/gs B8 § {sl ?tf’blglaval'_l%}%l%telv%"nlf
Report Ack nmess@amMs$® 3RV EGeqhést forahia foraatied Jehe ipesigorpdstimbte trfag be used
position estimat al so sends th%e‘ligéiati on

step . 9).. GM.C 34
i nf or mation tot%gg{ 'BF‘?“Bme)sﬁ%sﬁqiegttlgf)a%%?rpceé?%gs EEe 0910 may be
omtted, or so[0esst he3G-3MFS 3Thyentica Bedid dcomd Nefwank ApplipatidnyReps(RANAP)

| ocation serviges requested by TJ [,[Q06 . VVBC 370 se t E
320 an LCS O REPORRBr rﬂg’é‘ﬁﬁs%/g"&%gg‘ﬁégﬁ%%?f’ %loﬁﬁ‘ﬁ HEssaEe, sont i g’% iR of
estimate (if rpoaiatielrhtioh hequelfyd, aind UBaapabilitigs, cniehe pEBtQofenSRNC 350

i nformation (st 11). 3G VMSC 370 may rele e i1
Managenent ) M\/fe?%ﬁda'%?ﬁ%ﬁr%p”ﬂgsgﬁf Em%olxn?drreotf) %E&%&%elac%n%ﬂgc@/agﬁg r% %'\ésf’\] e
320, if the HEreysisedpacenrhayiahd/ thedl® cfpmbidipes]l 2JRNC B60 [0 GdiliMes an affprapaipte

fl(@ow 400 is al so described. | C . 1 i

ane-3GPP TS 23@5&?3@%58?“33}1%%0%‘3&86?“%53@%@?“?’?‘@@“%’?& i K8l e tegides
st andar dz d?oggﬁgu%ilcg omayt ineluti@sgpt HJExlrngh;iKcizilﬂé- 26s fagomi BHEHS eedtioninge
in step 4. a P t
position deter Ri° %dﬁc(')n[{‘\% ?’EB\Q&Q%(‘}?% lh(fzzi {eé'ﬁ}lgfi ?\%E}_SIH?{%IS]:(IE% Edggpjlc ]%)drll-f’é ifter the
processi ng. Cakashtemantd @Btainad byithe 3/Erorsuflosition esfimafesompetpdby the §] Hasefd| opw

400 shown in F.G_4A Step ' I

as steps 1 thr eé’f’? asitlr?nrl]engsa?;ﬁkg %\{/]vg%g%eﬁr%ﬁg%b%“%%ggggéﬁen%g%%?eqe
LCS Servi ces | pasttiopingesedeg €omnpiaies € pnsiginnestizateofor theoHEkas¢dron ¢hef weeitede
TIE. 3G VMSC 370 r [ye i S : Cy i 14
estimate provi H’gﬁsuﬁe&%#E%gygj, ﬁ%’;‘gi‘s%g‘% t? %gchgIggt#gﬁymg%gbﬁ %%n
steps 5 througmeWagsd thggbitain$ hepddin estimhtgiooUE 38 (stepild). posi ti on
estimate to LCqogh ensG3ARse ! FohC HO b ot 8PF4cP a IHABUBIS Vil - Subscriber

Location Ack message that contains the position estimate for UE 320 and possibly other




[0066] FIG 5 shows an exenplary call flow 500 for network-initiated
periodic |ocation.service in UMI'S/ GSM Periodic |ocation service
provides a position fix for a targejs TIE periodically based on a
schedul e. For call flow 500, LCS client 330 sends to GWLC 340 an LCS
Servi ce Request nessage to request periodic |ocation reporting for
target UE 320 fromdSh6Rnatibn (;Eébelbcscﬁgbvmemaﬁguﬁaéto [18s £AcHe 3@@%%58
a schedul e for Iocatl on reporting. The schedule may iven ,
exanmpl e, (1) aSetvigeResHonse I@ﬁﬁ%ﬁ%&“@%@f}m{n’ﬁﬁ’éwmmt%@nﬁe& Or(%ﬁblrzt)l ng
and a time intesgsa] DRIWEE IRV 3dotg d@ééﬁﬂ%dsm%cuﬂx%tst:!@i’ fs ¥£971 {eiorP
particul ar nunber of reporti ngﬁevents and a tine interval between

events, where tHé MaFcé‘tzoP‘Bp?B‘ii RB T8 78t 1 té‘?iﬁmbé ¢, kDegembas 200/ chodinef whieke

(now) or at a RESAGHAY Nassle. t HHFeves) tHellEvelsiind bEthe 8GPP JhndRITTo AbNBIbw the
format. For clarity, option (1) is used in the follow ng description.

QVLC 340 veri f itasgst QR th @FRVide dHScROSItGR $STHAh it e d. | Eisse [VEsions gBther 3PP

the requested k&%ﬁ&reég f tﬁabﬁtﬁe SAIEBow)300 Itd bb GSténk@fdr e3aD1dcfion request,
aut hori zed, then GWML.C 340 _and BLR 360 exchanges signaling in steps 2

and 3, as desceriatiths esrs UEGieady hps 7 uiablesprsition sinaten FI G 3A.
[0067] GULC 340 (4038 SE0ES 3BO sitfwsVMRAhesd Q1 2 MNP 0Br ¢l %N&Hbﬁﬁitéd)%mtwn

Locati on I'TESS&%G that contains pertinent_ information such as

exanpl e, the | GEEEHBHON BT BIFF“ftéﬁUE%’P@H‘O“tPFFE“f’i“E Fa]éﬂf’?"f:”p%F“d“ti?ﬁea

LCS Q0S, the stayskt 6fltﬁ€estep%t1@@altﬂcswaommwhm BrcyesA fszé sFthhioQgH Tin call flow
ion reporting, and so on aut henti cate

|
e 590 mrn v ap? e dietame ahBers Jauoheh nsalESY 300 SieBILHE P20 Satundss

4). |If the | ocalkian Netitietion Rewad REWEnesidae thad condiviRGa posRioRBeytirhdly Bl Ghe
the wirel ess network tao _perform paging, auth$%§ezt|on a}nd ci pher

of UE 320 (stepBs)3G3¢4 Cyavi iU AR VR R A godie "I_’(S‘E%FF‘BW‘%’
Notification I @y@k&d m;gawm tHyad]loGrﬁigttﬁd tafgepEEtnb Prewide itd fositidh @R &ong

such as, for exanp | ocat.ion re the identity

client 330 t heVidy @Ptco?géﬂfzveng‘faﬁﬁn it mﬁd&“ﬁﬂ“@? VEPOTsE AN 5tEP] 1 ochl'f‘c bﬁrs
| ocation repor tnkfgrk 84idbyifassOftefsSs GRodph . 10UR AN BO® &R pfoRfde fthi€ PobiBth
and/or verification if r UI reg UE 320 %?Bs@ s,&nds to 3G VMsC 370 an
LCS Location NG PS O it L agtlt FAR; says, gpistomy jgsources and

vvﬂet her ger m S%k@iﬂe?i’a@d‘r@é%bgﬁ% mmﬁgcsva%m xé@kamy?ﬁeutme&] 3G \k/I\/BC 370
then sends to rovi de cr tion_Ac ssage
t hat acknow ed@ﬂ;s% he%llgq A fhows an B’ﬁf“’tpﬂ‘@' éﬂi%{ 9@ €34 tggé’}’?‘go“
GXLC 348 tcwendmﬂﬁ.ﬁzttmn hJCSIMTSSdSHGmGAetaﬁrH_% Secrmmngmﬁesm;mmmsage
t hat acknow edges t.he, request se the CSC|nt|

0y [0060]I'n odEeENBBI eI ,Netls GietEeatim Ebek MELERE BRER
330 in step 1, GYM.32R: aeikiesid L@ 4yarbmb§cnb&d%omotﬂ(}:ahl UH 80 M&2use call
S in FIG vides its stl to t

(Lens Toa thr ARribhoR O il 6 SuR ABhort et B Beirlar 0 v dndo B0
| ess si gnal i ng assiancédaa ﬁ‘:h@litbx&jmdus saif lodadion, @Iréquédt@\ﬁax%@ of s &wr3ocddién to

UE 320 nay perf or W 40 hown i Wnen ver
needed in or detﬂ"?tgérg%saci?ﬁmg c?atfag tggﬂg‘%d)ﬁ%% aa‘g?‘ga" h‘”ef? eréesﬁ]
position esti mﬂl(ﬁﬂ] or Fot sl ffl.owl 4002UR Bee serbadi 3@WMSCt B nat SRR 350 a

Cmodi ment LI L3 ES MeRsase 0D Seife el BEriIba A P an )

enbodi nent , °§%u8‘h
in step 7 of cab]ll 1fﬁdepwdaﬁ&pp1ﬂﬂdertdﬂ¢ strelcovdstéps CRands BT BGCVMSOlI?Otshelgates

| ocati on process if a suitabl e |on estjmate is rece
the U 0070] AERti-sr gt Rap@RedoBasd i n h oo e P Tendtd
peri odi ¢ | ocat iGm SseiceiAceept message if UE 320 was in a dedlcated mode (step 3) UE 320 may

provide its capabilities, e.g., the UE-based and/or UE-assisted positioning modes

supported by the UE (also step 3). UE 320 then sends to 3G-VMSC 370 an LCS MO-




This call flow may include, for exanple, steps 1 through 4 in call
flow 400 in FIG_ 4A and steps 10a through 10n in call flow 50Q in
FIG 5. The UE may include a scheduhe (e.g., for periodi caIIy
reporting the position of the UE to anot her LCS client) in the LCS
Servi ces Invoke nessage sent to the network in step 4 of call flow

400. [0071] For 1@l Bédafidh S&PE&s! niv6keCiidskagh |16 \Nequibdt tarueamacmmn %&@ﬁs @gdwo
nmessages have been described abgve in FIGS. 2A throu eneral

a cal |l flow foreddest Wsrireation of the dHF. isatia aé?’n“ﬂ@? Stas tFF&ngb?lf §,1E| Acafioto
la:P)c/;s nurzﬂzei hof %ﬁ&%& ,Llwlﬁﬁ ai&ysob@)dgtéﬁ @r fexl'hte HCDSRrtibe mieRIEHg¥Boritdins
roug ur ernore, a ow._nay use_ an
whi ch may be dPFPBREIPCRNEHHQriae %@%ﬂjgf@m%?m S?/*?P % @se’y n?% ﬁ??@é@@
In general, g t[l@eg aﬁctgeltacﬁ LuEit f]@pbnﬁﬁl’ Fmé)d@el itientipp of thbtvﬂxﬁe?ﬁsrmieﬁt m{a BPY of
nessage and at an I nelrn e C ven | S SIt|on
estimate may ndtsisHECe dal Estredy 289 5¢ AR gfgt%ﬁ %‘@‘E‘e&/\ﬁsr Rosﬁ’é’9 egfpalg if
lto utse the pos hﬁ&l@ﬂeﬁﬁ{tl?}dﬂﬁ?ﬂ%%@ééﬂ?’?ﬁe lg%%stzagg}hﬂ& ?@ﬁmbwﬁﬁeﬁi ;nbfeltae usfed to
ocatl on processi n e . e positlon estinmate 10r
the target UE ERTtf qrc“‘%@ﬁﬁ“qs?ﬂ“Pﬂéo%ﬂ??B%’??@%’Lga@s&egﬁrﬁ@}l?.‘%é"'Locati on
Not i fi c;attl on E@amp ReSWHISOBIS a@fmes aacuEo is%thSﬁfedgsleme keaueted location
nessage my e n va IOUS | n
2- di nensi onal @?%f E"iﬁ%‘# 7 B %’PF?P&H%HB#HW&B%&% 0P| lt}gﬁ‘ i‘?‘?ﬁt‘%{‘ request is
| ong|b tude for tagtaomal et ed.\pqsctagorsexmk to tsams:gmn RJENmReﬂomhngta:tdﬁol
e expressed wit 1) a sjgn bi at es r e ...
vt od” poar Eiestes et ciaihs hEpRat ivclith ARHRh R, R BRaviyss
an encoded val usd ﬂ;htLdSoQos Geplat SRNd:éBS]&lsalbctmn iﬂpmphategsemtldxﬂlﬁ)g mibdzrte use
Xi at ranges fr

0..1f 24 bits are ava t epresent
ati tude, ¢ hen BB SBite Rejoba-dieunis et ReRyn” BrCna T SRGREE s
be used for N 850 thshiigitiatesyn dppropxipe mage eequeﬁ& &or thdseldcRADosidindng HOJe

<(N +1). The | gngiju b xpr, [o PR
for the |ongi tgﬁﬁ%é( Idﬁ?‘Pgng)(‘;‘f ca‘jhtzo‘{)é&o;@tmﬂﬁng\ﬁggg’ Qco%glg é mf'\ﬁgi A
-180 to +1800. SRN(Q&SO)'rehavarzere@umimmbimasmemmpbesqmmbmngmlatadﬁn; theh®B,
Mang may be expressed

| 0
position esti matBPYCT B&Sétéon e'sfgﬁc(fﬂrd%m r}%‘ﬁaﬁf,g U%f‘d Seéc[lr\lld 02%3 gﬁsct éféﬁ an
for the esti W&Wdﬂﬂbﬁodauﬂ@bﬂtﬂmagamg&bmbjﬁs thd lpesitaintestirnadefoméyy UBdstep 7).
d with i whet her_th ' .
cxpressed Wt ™ JLBR Bh b b 7 BERHIGH IRALI FRbHIEES e
ellipsoid and (33() thSGGIM&C 3D tseddade C(MhCr%ﬂerM_)ﬁuPr&hbambzeLb@tipm@epon
e, anZ0 st g0 (i Coai B Bl idakeRr G UEBLS B4Ry bBH Shhcke

incl udes an und%®
information (step 8). GMLC 340 then sends a MAP Subscriber Location Report Ack

Q message to 3G-VMSC 370 to acknowledge receipt of the position estimate (step 9).
GMLC 340 also sends the location information to LCS client 330 (step 10). Steps 8

through 10 may be omitted, or some other steps may be performed, for other types of
location services requested by UE 320,

[0063] 3G-VMSC 370 sends to UE 320 an LCS MO-LR Return Result message that
contains a position estimate (if requested by the UE) and possibly other pertinent
information (step 11). 3G-VMSC 370 may release the CM, (Mobility Management)
MM, and Radio Resource Control (RRC) connections to UE 320, if the UE was
previously idle (step 12).



ellipse/ellipsoid and a confidence. The uncertainty ellipse indicates
the uncertainty..i.p.the estimted 2-D position of the target UE The
uncertainty ellipse may be given by | atitude/longitude uncertainty
code associated with the nmajor axis of the ellipse, a
| atitude/ | ongi tude uncertainty code associated with the m nor axis of
the ellipse, angodse OMdseBt 3kl PBwi 4DOCIE GlsO EdefdribbdI g BBJuBentXGGPPWTS 123.171
respect to North. The uncertai n"te%/ code m% be@%i ven b% a f_orrrutj)}ﬁl iS|hat
maps each uncer€&iontyl 18t sOVRITFe23 ! 3e0P Pddn S0WF RS HTTe dFTsignselyhg pOFP
meters. The UNGRhiRiItohotillownfi®iathet UHICRbEEe itdiRsitiBrtimaied ftep A t he
estimated 3-D position éf l#rge t ar get T.% Tllﬁpgconfi dence i ndi cates |
the Iikelihood [8965] he ¥2Gy #Bshans asgliflow 2 oy g miated; apsifi e deiermination with
(e:c i pSﬁ (gorD t heshért angx&tfbmt: ;ﬁﬁamsgiﬁde&m)g. ]ccn:ragtﬂaez 400GRIIidRS @&ubsalok'mgs;@bd

or the 3-D estinated position), e confidence may bhe expressed in
per cent age fr orip 62l %0"16‘8). SRR "Q/%ﬁq' 8fts Slteipéllg’sm'@?’ ﬁ‘ﬂ&glbgg‘i"t‘lﬁgﬁmé@ﬁ%t"%
are dglspri bed is&Fﬁg{tﬁrB@gh gglt?c?nlﬂgwéwédﬁﬁuﬁunmmeemsaamsaﬂmfiwihoia.ke
is publicly avail abl e. ) . sho c r of .
various entiti d&espage hat GEpEns O’of‘ﬂc"lz?%matf%b%e% mcggqgerﬁeﬁl‘le&thls
t el ephone, a usfidssdgerdatitelto us theopvRitibe Estivdatepravideti be DERR0, tlyPassazdiedipcation
stand-al one position deterninpati ni or,_ SO0 ot her . devi.ce. A base
Station 115 pr SvaBdEi feros Bruishhal FL g HOF ST pRvidrLLE Brkfifsmigdo
For sinplicity,Leydli¢nt@3e viaedMDCB4@itsichy 8 thdahigh $0.shown in FI G 6.

pork entity 142 nma e_any of the netwo entities shown.in.FlG .1

(LGS ol e 30 Frfios hiwe gn ~Rmty SR FeS HieLF ReSO8 Piely pgoac

[ 0075] On t he f qosadbmsevicekin UMBS/ GSM! Patvdiclidcativasesvite goidds a,position fix for a

signaling, and pil to. th Es withip its._coverage:ar Th
various types Jf'BHataPArEc }ygi‘f’é%dsoé‘aa s(:ge.dafe; Féa%aﬁ(j%& Sdébgg'lv' 3%%'5% sends to
filtered, anplid¢MBEQ,340umiCStSarvreeRedudsninedagean cbquesc perindictlexlliordsepating for

nodul at or/transmi t d/ 1 enerate a forward. lin

Todul at ed i gnarecal 147 s (1 PRt S OCH Al BieleBbelphing p Mpontofo
an antenna 622 is&gei wpsriinge Thoschedult: hayte goaibyafedxangadl)sa ftaro imb aska
station 112 and_ possi bl y. other base.stations and provides a recejver

Thput s gnal ¢ B e Vs JHRIBaOP Rt RO ChaE) PR e Sl
i nput si gnal meesitioe fixee (2) agaiticeldr singrabfrep@tingavsnats shdb tioesntenval between
possi bly satellites. RCV nod 624 process e I i

signal in a nanef‘f@‘ﬁs’c%l?%ﬁ E‘%{Eﬁ'ftaﬁ}o Noa F Y%F gar“o@%‘s“ls F‘n%lg ger%%n\(gﬁir’%ed&gys fha 2
transm tter(s) meatdtepnined dms iv derifos:, by (3¢ somd otherf format iFonclatitat opviay (Des

;fgSi Lgrt Egs: |t irfgg%g’eae%ﬂlogﬁ E%i)?erg?ﬂ Eigfrl've%ﬁm IS%%W%’%\E\Q/M C tgr?ﬁ%g'ﬁagg%}égglﬁzes
for position deies niienat3B@Mr, theeepded hES sayes (dsedep ). tthECEadlientf330vis
dgsr i bed above, Atk oS Bl o PBGEE MR S0cRBIEA! FEraM L FERTs Wari®), us

UE~220. A nenory uni €s program codes or “processor
630. [0076] On tdescribed arosefdr calkflow-BOOIROwmENFIGrFasmi t data, signaling,

and pilot to b tatd 1 e var kel f t :
processed by aa@r@gﬁl at%@ﬂg r %gnos m-gpt%{r?ds(%bgﬁ%ﬁgp%§4£thgﬂlge%g‘?ge?gu}gmbef
reverse |ink nochehtivnedessiggtiak consdmscertingnttinfammtion sustl aysifer expmplarthe §oapion
At base station 112 ..a [:NES r r i :
signal from UE T%ﬁm %ur? ”r%ﬁ%@?%gie @ﬁﬁg@gf{%&h&{ngugb’%tgeﬁg%ﬁ P lglegyayﬁlﬁé’edqd
recei ver / denoduihetal fgrREviRdiDdnTatipn 6GOnRCHIRY Be on dsteR @)-pri¥ed es 3Tthmay

recei ver input &h%ﬁ@éagin%wic%ﬂgﬁ& v&?fﬁnkﬁﬁ?f&{g{o){ réq‘rﬁeét %%11%9&&&8%{2%4% If

perfornmed by the provides various types of I nformation
processor 610. tRe bea®parquest & Pewtd then 3G \OFEE SThmay mwoksabewistless nefwork to

112. A nenory ' . ; s . Jdatdf B 3B P0RES
610. A communic ﬁgﬁﬁmtﬁ%ﬁ%&gfﬁﬁ%ﬁgoﬁﬁg stt(atpifgn 112 to %_may
exchange data wienhtoVRER0 arLfiSr Locetinni Natifisatiop Jovoke WesssEhthaleqopsi pertinent
entity 142, a communication unit 644 allows network entity 142 to



for network entity 142. A nenory unit 642 stores program codes and
data for processor. 640. A database 646 stores information pertinent
for network entity 142 (e.g., subscy ber information, |ocation

i nformati on, GPS assistance data, and so on). [0078] The met hod and
apparatus descri bed herein nay be inplenented by various neans. For

exanpl e, the Meidiatuan o AR LS b s IR AITERIST HeNaAREMAE clent

sof t war e, a co |nat|onthereo a hardware 1 nplenentation
the units used 330, thes bt tiget Bep GMmecansisinieryakiios eeriasicilonasion acpairghand so on

i npl emented wi t(ﬁéwg?on@mao asarf&n@me{.ﬁ&a&d Qﬂfo?pl@ﬁﬁcfahén itQfeat @ 320 then
circuits (ASICs) 1 glital Er ocessors (DSPs), digital signal
%‘00@?

processi ng devisends tg §PW)SC Gidsraion dftificeion] Retum (Rasplt messeges fhat

programabl e gg{fagk %&ﬁer@éﬁ%’f& vis PlaRteCShiSd (skeB . rollers,
m cro-controllers, mcroprocessors, other electronic units desi ned

to perform t he B68Lt | 3HsVMESFT0b8en Handsi 1§, GMLCa 340 oMt Penviden

[0079] For a sofilwafoR AcRTeSAB hal d-RidwiddB& tﬂ@k&g@t SRObyRe Gmcq%ﬁ{) aqstep
wi th nodul es (e.g., procedures, functions nd so on) that perform

the functions @éséiwﬂéa‘i%@%mds W%@@M&Péﬂd&éﬁe§ﬁhﬂﬁ%ﬁ@%ﬁed¥%ﬂg¢ hag

nMenory unit (ea&now[@@é?,rt%r@ﬁlieﬁts@sﬁ%yﬂfeL%?ehbrﬁuﬁtgﬁ1éﬂep@f‘d executed by
a processor ﬁ]ﬁﬂ processor 630 or 640). menory unit

i mpl enent ed w. {H6A] t hédn precrarbedigienty Pase&%%acfh%e m&gsp%% é'g%f!-"o in step 1,

[ 0080] The pr evmmmoqs%ﬁs&bmyuﬂﬂat@;m IS8R 5@0sh8 R I FIE 3B Sant Hrovides its
pr(gzl ded to enabl e any person skilled in the art to nmake or use the

present i nvent iP8fitio P’éi‘fs“’ﬁ’éﬁﬂ*?? CHent dsiepstiQa dineusd Wnh o Galdiows* 0% may bre

readi |y appar enbriérthell RRR Snusk lesd ﬁghan dnlen asHorteraitek thiecaET®A 300 in FIG. 3A
principles defined herein rray}glge appl i ed t$ ot her e od| ments wth
ol cgit Tlew&OP

departing froqunézos’ﬁ‘P)‘ perigsm CE# fl Vé‘(ﬂWoW - fuhengyeg neede n
present invent igadr h@omh upBite aeidtah@® D& And/Br taeféwl Sositiof eStHRAE FoTBIREIE In
shown herein but js to he accorded the Wg-”g]aSt sSCOo clgnj@t G%V\Ath
the princi pl es 80T soPafimeRtathy melwvork Regipdieally ipiiates MT- R RS shgwn
met hod of perf QG 30 P&rShit eMBodi@tR] UE B20 d:dﬁrpré\ﬁtleatsrlﬁhﬁ@ﬂ KstinR@Tak Gilabig)
receiving fromthe pnefwork apn i ndj atl on . to formt%a%%sltl on fjx

for a user equilhffeRf °f iﬁ)ﬂw‘s%%d?‘ﬁ’g} g BPOYOFK SHLTIRE SRCUH ?fﬁwpé‘i?@ﬁ?’é‘ﬁﬂf a
to performthe spigblegosifod ésimate is received from the UE.

[0070G] A call flow may also be defined for UE-initiated periodic ocation service.
This call flow may include, for example, steps 1 through 4 in cali flow 400 in FIG. 4A
and steps 10a through 10n in call flow 500 in FIG. 5. The UE may include a schedule
(e.g., for periodically reporting the position of the UE to another LCS client) in the LCS
C' Services Invoke message sent to the network in step 4 of call flow 400.
[0071]  For clarity, specific call flows with specific steps and messages have been
described above in FIGS. 2A through 5. In general, a call flow for network-initiated
position determination may include any number of steps, which may be different from
the steps shown in FIGS. 2A through 5. Furthermore, a call flow may use any
messages, which may be different from the messages shown in FIGS. 2A through 5. In
general, the target UE may provide its position estimate in any message and at any time
in the call flow, even though this position- estimate may not be requested by the
network. The network may elect to use the position estimate provided by the UE and

bypass the location processing with the UE.




selectively sending to the network a position estimte for. the UE
perform ng | ocation processing with the network to obtain the .
position fix for the UE if the | ocagion processing is initiated by
t he network; and bypassing the |ocation processing with the network
if the position estimate is sent to the network and the | ocation

processing is rt@én!g”' it éi‘ué?xy sﬁ]lﬁﬁre@&ltﬂ@ﬁa@eﬁﬁ %g‘%e.ﬂ‘?ﬁ Hﬁ%Lq{E(f gﬁ

|, wherein the receiving rom net wor cation to
the position fitke LGB ItOh@lonJEJQtlﬁnqjmn ety B@S@Iit\mﬂgﬁgb{mthhécﬁe&evmek Ilafoke

request for per gla%)olﬂa% g%n f?tr‘ﬁlél&lﬂq’ RO TR dnins ]}I{%{lt Uﬁgiuh}gmonﬁ VSODI(

The nmet hod of ¢ ect Ively sen e net
the position egokitient estifete indledes)a lmrﬁﬂdéslowwm frg thm@umgtgd Ppwtien of the

estimte for t gﬁﬁé‘t"%{%orl{eh ﬁ'&kﬁﬁ\g t&} %&9&'%&& I@g a%?g%i I:flﬂ 08 iffdat @ther the

bei ng requeste e ne e net ailm1,
the sel ectivel y:stgemu Pagition ig héhmczrmgmkortswéhq@mbmusmree@ﬂmﬁmneenmied tvﬁec

UE conpri ses sendj e
if the positi oﬁb?aég&t??nna UJ%%%éfa[? m%%e at lﬁﬂéﬂbéﬁgﬁ*&ﬂ@mtﬁgt hI(!.;g‘i (K)‘@ée
claimi1, wher elamattahb ts ealpemnt \agituge,seencbing bit may béesed dorwagr dgnt Hicand @8 ibits way
estimatefort ssen ng the, positi £ or.th
UE to the net KJSF‘} %J §léc‘j“a|¥§’§ ’E?ﬁﬁeﬂﬁs n@tﬂe:g&s ' h‘llggae%(l\]}m ). e
longitude may be expressed with an encoded value Niog for the longitude Xioq, of the
O target UE, where Xjon, ranges from —180° to +180°. If 24 bits are available to represent

longitude, then Nig,e may be expressed as: N, <(2* X, /360)<(N,,. +1). A3-D

long
position estimate includes a latitude, a longitude, and an altitude for the estimated
position of the target UE. The aititude may be expressed with (1) a sign bit that
indicates whether the estimated altitude is above or below a WGS84 (World Geodetic
System 1984) ellipsoid and (2) the actual altitude (in meters) relative to the WGS84
ellipsoid.
[0073] A 2-D or 3-D position estimate also typically includes an uncertainty
ellipse/ellipsoid and a confidence. The uncertainty ellipse indicates the uncertainty in
the estimated 2-D position of the target UE. The uncertainty ellipse may be given by a
latitude/longitude uncertainty code associated with the major axis of the ellipse, a
latitude/longitude uncertainty code associated with the minor axis of the ellipse, and the

C orientation in degree of the major axis with respect to North. The uncertainty code may
be given by a formula that maps each uncertainty code value to a corresponding
uncertainty in meters. The uncertainty ellipsoid indicates the uncertainty in the
estimated 3-D position of the target UE. The confidence indicates the likelihood of the
estimated position being within the uncertainty ellipse (for the 2-D estimated position)
or the uncertainty ellipsoid (for the 3-D estimated position). The confidence may be
expressed in percentage from 0 to 100. The various fields of the position estimate are
described in further detail in a document 3GPP TS 23.032, which is publicly available.
{0074]  FIG. 6 shows a block diagram of various entities in network 100 in FIG. 1.

UE 120 may be a cellular telephone, a user terminal, a computer with a wireless



22 6. The nmethod of claim1, wherein the selectively sending to the
network the position esti mate for the UE conprises sendi-ng-the.
position estimate for the UE to thegnetwork if the position estlmate
is derived without interaction with the network. 7. The met hod of
claim1l1, wherein the selectively sending to the network the position

estimte for thgddh &AERELISRDoSEMEdMEmInACorDRS &ﬂs@ﬂe@ﬁh&ﬂ deRice. A®hselshion
UE to the network if an indication to performan i medjate posjtion

fix for the UE 13 pr%@rs vergless enmmpysication (s pirelessgnetwork 138 Feiysigplicity ooy

1, wherein the pentQoM Bty 042} ABwWR IPFES ¥, NBetWotkentifie 142640 6K any of the
conprises perfornmng the location roce55| g‘% I n accordance with a

UE- based posi t in6HTasg eitiRs. shogn ip ScFlignm130, %rré‘?“ﬁg"crhb‘m or

performng | ocagoglg&uﬁé@wgo)g W t h the network conprises perform ng
the |l ocation processing in accordance with ﬁ UE- assi st ed Si t| q
mode. 10. The [A®8Shod Gr the fervardink,pase sfptpn; He tspumits; Bz ‘lsﬂ EIF‘*?‘H%taE B?t o

the UE conpri sage t@kIvhuﬂleltﬁras!vekagegltdaudﬂlebmﬁfoﬁa&ypeﬂ of Qita Taf'erIbEsscd](&.g,
The net hod of cl aim, 10, vvhergh p tion estimate, for

further conpri s@€%fh medudateds ‘Fffs &‘i’leq\@fqnfrﬁ&@ggﬁtﬂ ’I%ﬂé‘?‘f‘iﬁ‘?ﬂ@ed) bya
information. ldeduldi@/tiaBdnifet (ModIIHMiTRDI 61k, to \Wbekd B forverdiamki rhdduluted signal,

estimate for the UE further ri ses onfl |ntheI i tude
and | ongi t ude i¥WHG} f?atﬁné‘i‘?mﬁ%l" nywqt?ﬁ“ﬁ %gggﬁﬁ‘i}’wm‘a recetves the

forward link modulated signals from base statlon 112 and possibly other bage stations
C and provides a receiver input signal to a receiver/demodulator (RCVR/Demod) 624.
The receiver input signal may include received signals for base stations and possibly
satellites, RCVR/Demod 624 processes the receiver input signal in a manner
complementary to the processing performed by the transmitter(s) and provides various
types of information that may be used for position determination. For example,
RCVR/Demod 624 may provide the time of arrival of received signals (which may be
used for position determination), decoded messages used for the call flows described
above, and so on. A processor 630 performs processing for UE 120. A memory unit
632 stores program codes and data for processor 630.
[0076]  On the reverse link, UE 120 may transmit data, signaling, and pilot to base
station 112. These various types of data are processed by a modulator/transmitter
(Mod/TMTR) 634 to gencrate a reverse link modulated signal, which is transmitted via
C antenna 622. At base station 112, antenna 618 receives the reverse link modulated
signal from UE 120 and provides a receiver input signal to a receiver/demodulator
(RCVR/Demod) 620. RCVR/Demod 620 processes the receiver input signal in a
manner complementary to the processing performed by the UEs and provides various
types of information to a processor 610. Processor 610 performs processing for base
station 112. A memory unit 612 stores program codes and data for processor 610, A
communication (Comm) unit 614 allows base station 112 to exchange data with other
network entities.
[0077] Within network entity 142, a communication unit 644 allows network entity

142 to communicate with other network entities. A processor 640 performs processing



13. An apparatus conprising: 23 a receiver operative to receive from
a network an indi.cation to performa position fix for .a. user. an
equi prent (UE); a transmitter operafive to send to t he network an
acknow edgnent to performthe position fix and to selectively send to
the network a position estimate for the UE, and a processor operative

to perform | ocabi mwdk eﬁﬁ§ $4200A Wieinbrytuiit 640E4t0veY fogrim @bded kil daefor processor
position fix for the

| ocation processing is initiate
the network and*o 6;/6%%'%"‘5? ﬁgglsffﬁ%ﬁ R t? B BLURRE 165 PEFPHe oLy 306?@?1‘
the position esdubstBbe ifornHEoA, ldc@trlldnhﬁfoﬂﬁumr(ﬁ@sadﬁdstﬁﬂte dht,caRd sOth).
processing is ni tj at e net ratu
Cl o m 13, Cwher dOWS e T3P stihodnd Feparih ARl HEinyBRY by THRRENED CAVF IR
BYEOCGSSI ngdl N atiéans. d@ﬁﬁe;; d) the Hahb@&ﬁﬁam&tdslrﬁiy b it etfentdd i@ hardware,
-assiste p03| i oni ng no tus 3,
the processor % tb’ﬁ'f@r%ftﬂ?f’é“ Il?tlg’éﬁ'amf’ﬂgl: gg‘ﬁﬁ%ﬁgm’f’h ‘E':#g ’fﬁéto
tT ﬁ t he net \t/vor K %eﬁofrﬁlehdﬂgxgbéss\iﬁtzgl deﬁ:hbéﬁihlﬁ:ve smvlaa irqhérﬁen&td w?lan \dne or Iftore
e apparatus of ¢laim ere St i [ate for
compr | Ses | at i (TEECRPLREEHG HAE GO RS e el Tpesiol (RES, dbtel
uncertainty forsignae pr@kisingddeviced (SRDSs), uplegmmﬁmblaatdgmndevxde? (PADs), field
D P ki S5 Py RSP GRS e, Pt
indication to p 'edqUl pren
for sending to mismproetsans kothsr dekmninvailydesigned co pexfdror metf‘amnpmsddscrrbad
figc; means for sel ectlvelt}(na%grrl\ tm:gfto the network a position estinmate

£ the UE: herein, or a com
[0079] For a software implementation, the method may be implemented with

modules (e.g., procedures, functions, and so on) that perform the functions described
herein. The software codes may be stored in a memory unit (e.g., memory unit 632 or
642 in FIG. 6) and executed by a processor (e.g., processor 630 or 640). The memory
unit may be implemented within the processor or external to the processor.

[0080]  The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest

C:" scope consistent with the principles and novel features disclosed herein.



means for performng | ocation processing with the network to obtain
the position fix for the UEif the location processing is initiated
by the network; and neans for bypassing the |ocation processing with
the network if the position estinmate i.s sent to the network and the

| ocation processing is not initiated by the network. 24 18. The
apparatus of claim 17, wherein the nmeans for perform ng | ocation
processing with the network conpriseg Amens for performng the

| ocation processing in accordance with a UP-based positioning node or
a UE-assisted positioning node. 19. The apparatus of claim 17,

et net potrt | APl TRk fle BEAALR Gk R RONA b AR | BEAHE "

UE to the networ osition estimate 1S ava uP
20. The apparvatgusonofhegieaark i indidatioe inperfoempamkitioo fixest 4 et eqipnertihe
UE conpri Jlatitude and longitude information for the UP and an
uncertainﬁ@é*or the latitude and | ongitude information. 21. A method

of per f or sinaghgno S iconodeh atiiodatdgatent o pRrioeh WRMesitieRIRY | Si ng:
selectively sending to the network a position estimate for the UE;
performing location processing with the network to obtain the position fix for the UE if
the location processing is initiated by the network; and
bypassing the location processing with the network if the position estimate is sent to the

network and the location processing is not initiated by the network.

2. The method of claim 1, wherein the receiving from the network the indication to
perform the position fix for the UE comprises

receiving from the network a request for permission to perform the position fix for the
UE.

3. The method of claim 1, wherein the selectively sending to the network the
position estimate for the UE comprises

sending the position estimate for the UE to the network without the position estimate

being requested by the network.

4, The method of claim 1, wherein the selectively sending to the network the
position estimate for the UE comprises
sending the position estimate for the UE to the network if the position estimate is

available at the UE.

5. The method of claim 1, wherein the selectively sending to the network the
position estimate for the UE comprises
sending the position estimate for the UE to the network if a UE-based positioning mode

is allowed.



sending to the network a request for transfer of a position estinmate
for a user equipnment (UE) to a client entity; selectively sending to
the network a position estimate for the UP, perform ng | ocation
processing with the network to obtain g position fix for the UP if
the | ocation processing is initiated by the network; and bypassing
the | ocation processing with the network if the position estimate is
sent to the network and the | ocation processing is not initiated by
the network. 22. The nethod of claim 21, wherein the selectively

sendi ng t & t he Themaior of plainydswhereln tassselagtvedy sadingie thomesweorsihs es
sendi ng tggsi{?&?és%ikﬁ% f%?ﬂmie:'[?%‘?o;ﬂﬂﬁse& he UP to the network if the
a

position estinate I's avai e at the UP and wi thout the position
esti mat e beidmng the gosesiredtimgtet thetha étBrorthe net@8rk iAthegpkitidn eftinpes fsalerivey
posi tion determ natj.on in._a netwdrk, conprising: exchanging signaling
with the H@@vﬂ&ngﬁh?%FTﬁ&%@“ﬁ@&?aaic | ocation service for a user

equi pnent (UP), the signaling including a schedule of |ocation

reporting_events; and fqr each |ocation reporting event in the
schedul e, 7- 25 B¢ ggiliog of glagp hayvhgeindhs wiecHelngmding & rerserkdks i nat e

for the UBgsition estimate for the UE comprises
sending the position estimate for the UE to the network if an indication to perform an

immediate position fix for the UE is received from the network.

8. The method of claim I, wherein the performing location processing with the
network comprises

performing the location processing in accordance with a UE-based positioning mode.

9. The method of claim I, wherein the performing location processing with the
network comprises

performing the location processing in accordance with a UE-assisted positioning mode.

10.  The method of claim 1, wherein the position estimate for the UE comprises

latitude and longitude information for the UE,

11. The method of claim 10, wherein the position estimate for the UE further

comprises an uncertainty for the latitude and longitude information.
12, The method of claim 11, wherein the position estimate for the UE further
comprises a confidence in the latitude and longitude information being within the

uncertainty.,

13. An apparatus comprising:



perform ng | ocation processing with the network to obtain a position
fix for the UEif the location processing is initiated by the
networ k, and bypassing the | ocation processing wwth the network if
the position estinate is sent to the twork and the | ocation _
processing is not initiated by the network. 24. The nethod of claim
23, further conprising: perform ng |ocation processing with the

net wor k t @ rdcefveesprdtine @ tRbivasdnsd @teerkdatiadicaon G fESSAT &/positdn. fix 13
met hod of claim23, wherein the exchanging signaling with the network

to initiat&sspényiparet (Usdati on service for the UE conprises receiving

¢ th _ O . _ L . o for
the U S5l bl KPP, e s8R aP RO kot gETE RATFRY BiSio
with the feawbrlscteotivaly sdndtte theerchoak e posidan eimagefov ledJEiamdt he UE

conprises_sending to.the network an indication to star ri.odi c
Cocati on SERUFER A BRtoraGedtion ol ilh g miiviirio sl Shiaif e
conpri si ngosithar fiefe thel WE at the pohe@Oirbidgnekamitiated by AR REOUWNE o bypass
sendi ng tq t he network, a request for a |ocation service, and wherein
the posi t MERO@EPR RREesSIngrvithige pptwogk § dieaositipplegtimanis sndaghemattokhe
request T ofd thb foch@GAbbORSAE Vi SitiatéPby tHeGefiiRiod of claim 27,

wherein the selectively sending to the network the position estimte
for the UE conprises

14, The apparatus of claim 13, wherein the processor is operative to perform the
location processing in accordance with a UE-based positioning mode or a UE-assisted

pasitioning mode.

15. The apparatus of claim 13, wherein the processor is operative to send the position

estimate for the UE to the network if the position estimate is available at the UE.

16.  The apparatus of claim 13, wherein the position estimate for the UE comprises
latitude and longitude information for the UE and an uncertainty for the latitude and

longitude information.

17. An apparatus comprising:

means for receiving from a network an indication to perform a position fix for a user
equipment (UE);

means for sending to the network an acknowledgment to perform the position fix;
means for selectively sending to the network a position estimate for the UE;

means for performing location processing with the network to obtain the position fix for
the UE if the location processing is initiated by the network; and

means for bypassing the location processing with the network if the position estimate is

sent to the network and the location processing is not initiated by the network.



sending to the network the position estimate for the UE if the _
position estimate is available at the UE. 29. A method of perform ng
position determ nation in a network, conprising: sending to a user
equi pnent (WE) an indication to perforzt:pa position fix for the UE
receiving fromthe UE an acknowl edgnent to performthe position fix;
26 receiving a position estimate for the UE if sent by the UE

per f or mi ngg.| OCHlid PpaRERGESHIAY 7 Wykdieih Bie HBank So:QREBERinG ﬂkﬁ:aﬁ%bﬂoic&‘@ingi X
for the UE if the position estimate for the UE is not received; an

using t he“pbdianedrorksempetss for the UE and bypassing the location
processi ng,.l . [ ' or .t b Sviltef8EMEd po3QionihDe
nmet hod of glgi“%i%pgeéi,%? Ln?ttﬁé;lroggtﬁ)dr?g? IB(gel.Sgle' mr%g%ﬂlhjg}cﬁg thragl% a % |pé)n&lom Q
entity a meduest UEesssisthé pposdtingpmofid.x for the UE, and providing the
position estimate for the UE to the client entity. 31. The method of
claim?29, wherein the performng | ocation processing wwth the UE

conpri sesig.ni tTigd dpp@radusloderirh an, f@ﬁﬁ@ic@ﬂ]phﬁhg\@en jthe UE and a network
entity designated to support position determ nation for the UE,
wher ei n t MEIRAPIASALING B ROgition @stipatp &ty HELR hepeyark dirthe pasitiesy estipate
UE, and rgcehivdpnohiftontt he network entity the position fix for the
UE.

20.  The apparatus of claim 17, wherein the position estimate for the UE comprises
latitude and longitude information for the UE and an uncertainty for the latitude and

longitude information.

21. A method of performing position determination in a network, comprising:

sending to the network a request for transfer of a position estimate for a user equipment
(UE) to a client entity;

selectively sending to the network a position estimate for the UE;

performing location processing with the network to obtain a position fix for the UE if the
location processing is initiated by the network; and

bypassing the location processing with the network if the position estimate is sent to the

network and the location processing is not initiated by the network.

22.  The method of claim 21, wherein the selectively sending to the network the
position estimate for the UE comprises
sending the position estimate for the UE to the network if the position estimate is

available at the UE and without the position estimate being requested by the network.

23. A method of performing position determination in a network, comprising:
exchanging signaling with the network to initiate periodic location service for a user
equipment (UE), the signaling including a schedule of location reporting events; and

for each location reporting event in the schedule,



32. The nethod of claim29, wherein the using the position estimte
for the UE conprises determ ning whether the position estinmate
received fromthe UE neets at | east one criterion, and using the
position estimate if the at |east one griterion is nmet. 33. The

met hod of claim 29, wherein the using the position estimate for the
UE conprises determ ning whether the position estimate received from

the UE nee&l&tﬂul@hbﬁc%lng)i{? tﬁeﬁé/c}zv@ﬂ( a(%kﬁ)onl’e@mﬁhté%’fﬁﬁé UL, anfl using the
pOSItIOI’] estlmate | t equalty (6] servjce requirenents are nmet
34. An appHFUMAE leeaionipsraveing with hecshaskicetpio s nesition Sydeie V& if the

send to adégﬁgn&gwsggggtm{u%b @hé%&@ti@n to performa position fix
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client entity a request for the position fix for the UE and to Send
t he posithessestimate for the UP to the client entlty.

25, The method of claim 23, wherein the exchanging signaling with the network to
initiate periodic location service for the UE comprises

- receiving from the network an indication to start periodic location service for the UE.

26.  The method of claim 23, wherein the exchanging signaling with the network to
initiate periodic location service for the UE comprises

sending to the network an indication to start periodic location service for the UE.

27.  The method of claim 23, further comprising:
for each location reporting event in the schedule,
sending to the network a request for a location service, and wherein the position estimate

for the UE is selectively sent along with the request for the location service.

28.  The method of claim 27, wherein the selectively sending to the network the
position estimate for the UE comprises
sending to the network the position estimate for the UE if the position estimate is

available at the UE.

29. A method of performing position determination in a network, comprising:
sending to a user equipment (UE) an indication to perform a position fix for the UE;

receiving from the UE an acknowledgment to perform the position fix;



36. The apparatus of claim 34, wherein the processor is operative to
initiate a |l ocation session between the UP and a network entity

desi gnat ed ‘to support position determ nation for the UE in order to
performthe position fix for the UP, apd wherein the communication
unit is operative to receive fromthe network entity the position fix
for the UE. 37. The apparatus of claim 34, wherein the processor is

oper at i verck@viighgobiibe el &f (Rd1OE MOShityaRe €L i mMat e received from
the UP neets at | east one criterion and to use the position estimte
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| ocat i on PPUCESSIMEC SR HE B fEeM6%obt ai n the position fix for the UP
if the position estimate for the UE is not received;, and neans for

using the position estimte for the UP and bypassing the | ocation
processinaﬁif Thtemphed of guimedt ifireice comprisings UP i s received. 28 39.

The appar aby§in@fidhl 2b1RmEntitl 'zlrrécpg& FSONP bbsiHidHfix MR ARSYELdndr €Cel Vi ng

froma client entity a request r the position fix for the UE and
means f or pyorevigdhe gositen gsbgiatei fonthe 418 traheclfeor eittis UE to the client
entity. 40. The apparatus of claim 38, wherein the neans for
perform ng | ocation processing with the UE conprises

31.  The method of claim 29, wherein the performing location processing with the UE

comprises

initiating a location session between the UE and a network entity designated to support
position determination for the UE, wherein the network entity and UE perform the
position fix for the UE, and

receiving from the network entity the position fix for the UE.

32.  The method of claim 29, wherein the using the position estimate for the UE
comprises

determining whether the position estimate received from the UE meets at least one
criterion, and

using the position estimate if the at least one criterion is met.

33.  The method of claim 29, wherein the using the position estimate for the UE
comprises

determining whether the position estimate received from the UE meets quality of service
(QoS) requirements, and

using the position estimate if the quality of service requirements are met.

34.  Anapparatus comprising; -



means for initiating a | ocation session between the UE and a network
entity designated to support position determ nation for the UE in
order to performthe position fix for the UE, and neans for receiving
fromthe network entity the position fjx for the UE. 41. The
apparatus of claim38, wherein the means for using the position
estimate for the UE conprises neans for determ ni ng whether the

posi tion gséiABhRati@CEiiVEZdtivom che tdEumaeqLﬁpmentl(eas tin Didecation teer i on,

2? :jt renre ?gﬁ p;ngorl ﬁgais pl)ons%lo%hﬁex o(r)fhletIIJE(l) r{o ?escgllv rto?n tlh]:’: UtEh an ac (n(l)\Sl% émgnr‘g % perform
the position fix, and to receive a position estimate for the UE if sent by the UE; and
a processor operative to perform location processing with the UE to obtain the position
fix for the UE if the position estimate for the UE is not received and to use the position
estimate for the UE and bypass the location processing if the position estimate for the UE

is received.

35.  The apparatus of claim 34, wherein the communication unit is further operative to
receive from a client entity a request for the position fix for the UE and to send the

position estimate for the UE to the client entity.

36.  The apparatus of claim 34, wherein the processor is operative to initiate a location
session between the UE and a network entity designated to support position
determination for the UE in order to perform the position fix for the UE, and wherein the

communication unit is operative to receive from the network entity the position fix for the
UE.

37.  The apparatus of claim 34, wherein the processor is operative to determine
whether the position estimate received from the UE meets at least one criterion and to use

the position estimate if the at least one criterion is met.

38. An apparatus comprising:

means for sending to a user equipment (UE) an indication to perform a position fix for
the UE;

means for receiving from the UE an acknowledgment to perform the position fix;

means for receiving a position estimate for the UE if sent by the UE;

means for performing location processing with the UE to obtain the position fix for the
UE if the position estimate for the UE is not received; and

means for using the position estimate for the UE and bypassing the location processing if

the position estimate for the UE is received.
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39.  The apparatus of claim 38, further comprising:
means for receiving from a client entity a request for the position fix for the UE; and

means for providing the position estimate for the UE to the client entity.

40.  The apparatus of claim 38, wherein the means for performing location processing

with the UE comprises

means for initiating a location session between the UE and a network entity designated to

suppott position determination for the UE in order to perform the position fix for the UE,

and

means for receiving from the network entity the position fix for the UE.

41.  The apparatus of claim 38, wherein the means for using the position estimate for

the UE comprises

means for determining whether the position estimate received from the UE meets at least

one criterion, and

means for using the position estimate if the at least one criterion is met.




