1 METHOD AND APPARATUS FOR PERFORM NG POSI TI ON DETERM NATI ON W TH A SHORT
CIRCUT CALL FLOW[O0001] This application clainms priority from provi sional
U.S. patent application Serial No. 60/542,496, entitled Pre-Supt Ilp
Protocol Specification, filed February 5, 2004. BACKGROUND 1. Field [0002]
The present invention relates generally to comrunication, and nore
specifically to a nethod and apparatus for perform ng position

determ nation. |I1. Background [0003] It is often desirable, and sonetines
necessary, to know the position of a wreless device in a network. For

exanpl e, a wirel ess NHCTHOIMAND A PPARATAIS BORPERFORMING: t hr ough
fhen query the ner e EHTON DETERNANATION WITEA SHORETIREUT] 110 ¢

t hen query the networ or e positi t wor k
woul d initiate |ocation processing w m&{ﬁpe%ss device in order to
perform a position fix and ascertain the position of the wrel ess device.
The network would then return a position estimate for the w rel ess device
to the web servel000hhi cAhigsapplicatipns clajmss priqrisy, feBy presisional oUSr ostenl capaligatiopr i at e
content to the wigeeliags co58S 4961 REGEIFESHRNY prefobarspg&ﬁfmh,%ea ﬁemlrf'a
ol [ owm scr

| ocation information is useful or necessary. In the ng de pti on,
the terms "l ocatiZB#f and "position" are synonymous and are used

i nt erchangeably. [0004] The network tRi | Uitmbenents a specific call
flow (or procedure) for network-ini t?@t‘g%b%% I'on determ nation. For the

call now, the neflyorkrigmy send a nessage to ask the wireless user for

perm ssion to per‘iormthe position fix. The wreless user may respond by
either granting &100%knyilhg RIeEnt, HYERIOR  refafes; proerally faspommunicaiian: e moen t he

network and the WhdcRic@8StodMetoa aRafpRiis FR patdRihgpoltes&hdifina@orobt ain  a
position fix for the wirel ess device. This |ocation processing may entail

(1) invoking a Abt \AoBi]kaGml!htiy (e.g., a positioning server) designated to
handl e posi tion ggjosy M R3S IH dés(ﬁ‘!&blrz,hzﬁxd‘c’jyoﬁﬁt?]ﬁésneg%}’ Eio 4w (i7e P@Q&W@@A ng
y an t ess de r

nmessages between thi's network entit e wre vice to performa
position fix for winglessyflavice dn @ nebwdrkee 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
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., a 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.



2 [0005] The call flow for the network-initiated position determ nation is
typically performed in its entirety each time the position of the wireless
device is queried. For exanple, if the wireless user clicks on different

| ocation sensitive contents, then the position of the wireless device my
be queried and the | ocation processing my be perforned each tinme that the
| ocation sensitive content is clicked. This may result in inefficient use
of systemresources. [0006] There is therefore a need in the art for a

met hod and appar d08851f orThefchll dlognfor yhe prowdrbrnitisied pestioni dsterdisntemnis ngptidatin.
SUMVRRY 10007] Actfehiiads 38 ntBn b e 8poSfild &AL bIneRYUHE I i8OSk T on
determnation f a Wwreless VI ce &S A€o CafTed a equi prrent
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response to receinerfagned elﬂ@ql!lesthaf the ecatier seemveeqqmiemyls Ch@kledt eis peyi cedubirin of

the UE. The UE rg ﬁ&ﬁ&%ﬁu?&’ofﬁ s{he network an acknow edgnent (e.g.,
a grant of perm ssion ormt e position fix. The UE selectively (or

optional ly) sendsl08@6]t helhaestiswbetefozse pugei in the ar &ir ia meethod fand appasiels fior efficindal | y
along with the a&%&g&%gg detl:ﬁm&{ﬂib? position estimate is available and
r 0

even if the net reques r the position estimate. The network
may initiate location pr OCESSI ng if (1PUMMDSRY on estimate is not received
fromthe UE or (ﬁb posi tion timate I's recelvedfromthe UE but the
network deci des r8P%o &@%ﬁ?#éﬂ%é@?ﬂt%f‘” gHicieptly erformingppositien, defermippgion

network and the Uer peirkRésaehiog,aitiehis RIs6 e@kdianGert cquiphiedi (UES, is BASHitied MBrefn. X T Or
the UE. The | ocatjon praocessi ngE)l ncl udeié{"{)pr opriate signali ng exchanges

and processing t dnopemPofiment Ph e mEGP APPAAYS: AENYRK GeRds U, the il oy | i f

a position esti rrahacansnr(@ Eh ¥ ea‘trf&rpehh@swﬁta@&fdrmn p@hwarﬂs( 4 @leES. trhe USE
t he pOSI tion esti mat e ent | ocat.i on processi| ng {)assed or short
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faster response tfgr ke pbdiaest teOUEL herhpOSE tiefandf by tsbfiitgEro R Rer@brikah Ch
are highly desirable. [0008] Various aspects and enbodi nents of the

i nvention are des"t?l“i%‘é‘(‘ﬂiginﬁ“‘f (G2t HeprantRf perpisyien) dg pertorm the position fix. The UE

selectively (or optionally) sends to the network a position estimate for itself, typically
along with the acknowledgment, if this position estimate is available and even if the
network did not request for the position estimate. The network may initiate location
processing if (1) a position estimate is not received from the UE or (2) a position
estimate is received from the UE but the network decides not to use this position
estimate. In this case, the network and the UE perform location processing to obtain a
position fix for the UE. The location processing includes appropriate signaling
exchanges and processing to obtain location information for the target UE. However, if
a position estimate is received from the UE and the network decides to use the position
estimate, then the location processing is bypassed or short circuited. This short circuit
saves system resources and results in a faster response to the request for the position of
the UE, both of which are highly desirable.

[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 beconme nore apparent fromthe detail ed description
set forth bel ow when taken in conjunction with the draw ngs in which |like
reference characters identify correspondingly throughout. [0010) FIG |
shows a di agram of a network capable of performing position deternination.
[0011] FIG 2A shows a call flow for nétwork-initiated position
determination in a network with a user plane. [0012] FIG 213 shows the
call flowin FIG 2A with a short circuit for the |ocation (froces& ng.

[0013] FIG 3A shows a caIBRIEEvDESCRIé’tTJQNOE'RHEtI}BAﬂMN

determ nation in et tr e. [001 FIG 313 shows the
call flowin FI G[BQ?XPV\A }[‘iﬁé ge \éwﬁ (r:ligtﬁlglﬁf @1 eseq Ve{'tboéla"f’ tfl fgcoms, B aBRareat

[ 0015] FI G 4A sHoows tie m;hledfdcmnrpﬁm stEfommbblloat ehlenptmtrt ir0 Borgl@leBdrMwtAt thon | n
a network with contr.o FIG. ,4 flowin FIG
4A With a short %lrar‘%lfﬁs n VBPL ? E refe%eglgﬁ (ﬁ%ﬁmelﬁf%%g@é@ﬁ@spor[c@tﬁﬁﬁr%g@“ ‘5 shows a
call flow for thd00i6] woKG. hishbwt @ddipgirn odfi £ nboEK cQuabls esfVpeefrmink Qﬁi:&]m FI G
6 shows a bl ock %iilb%ug]of various entities in the network in FIG
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DETAI LED DESCRI P §19] The word "exenplary” is used herein to rrean
"serving as an exeom] e, FI(Erimaim,a call flow|forstetvadrk-aiitiatedAwdyitienraeehndi®Aibn &f a

desi gn descri bed her in.,as "e lary" is not necessarily to be construed
as preferred or &GV %&%Eﬁg é@'{gf) ot her embodi nents or designs. [0020] FIG
1 shows a diagr art001f2] a IFEG.VAE shold thetchiaflo anFIE. Ridokiend shorpatdiofoRthePe&tibr ON
determ nation. Network 100 includes a wireless network 110 that provides
wirel ess comuni CatToNef or wirel ess devices | ocat ed t hroughout the coverage
area of the w rdd@E3s nEIGWAAKshowen call fipw ifai deyworloityatainsiibi edtassnatdeyince 120

is showmm in FIG 1. deV|ce may be fixed or nobile and may al so
be called a user ngtwﬂflb‘%?m"?@ a nmobile station, a termnal, a subscriber

unit, or sone ot @4t er FiG@Bodws [HAQZL FloWid BIGC 32 wie Mshok cirdifdt foRyheb&aBorCode
Division Multiple Ac%l%%s ( CDVR)
[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”
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



network, a Tinme Division Miltiple Access (TDVMA) network, a Frequency
Division 4 Miltiple Access (FDVA) network, an Othogonal Frequency Division
Mul tiple Access (OFDVA) network, or some other multiple access network. A
CDVA network may inplenent one or nore CDVA radi o access technol ogi es
(RATs) such as Wdeband- CDVA (W CDMA)4 and cdma2000. cdnma2000 covers

| S-2000, |S-856, and | S-95 standards. A TDVA network may i npl enent one or
nore TDMA RATs such as d obal System for Mbile Comrunications (GSM. These
vari ous RATs and Mulipliakadess (BpMAMsttvolknaviarthagondh Eregnency W @bDMAMahipleGBiksar e

desoribed 10 docuiiga) LM, ARSI WINBRELks: T ofienBI @bl ERLL REL N P

Project" (3GPP) are parts’ of niver sa conmruni catl on
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subscriber privacy, authorization, authentication, billing, and so on. Positioning 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
150 with assistance (e.g., measuremments) 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



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 nessages via LCS
manager 140, which 5 acts as a proxy for these tw entities. Positioning
server 150 may communicate with LCS m@nager 140 using one interface (e.qg.
an LIp interface) and may communicate wth UE 120 via LCS nanager 140 usi ng

anot her interface ate.agapr&xy fbiufhesenive chiive) Posuanh@rseat-ﬁ s ﬁ@ﬁ wsﬂﬁurm'atehwmt her
i nterfaces betwee he varil(Q@S net wor k rFntl ties d for,

y. al so
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For call flow 200, UE 120 is a tar UE whose position is bei sought .
taf%&%é h

Posi ti oni ng ser veMeASHEMaa]s ey be Héedg%S‘g?Pé.’fﬂﬂ RECCIfE PYSItioSs i t he
target UE 120. [0027]  The position of UE 120 may be requested by (1) applications (Apps) running

at the UE, which results in UE-initiated position determination, and (2) applications
running at LCS client 130, which results in network-initiated position determination. In
general, network-initiated and UE-initiated position determination may be triggered by
various entities, applications, and events. For clarity, some exemplary call flows for
network-initiated and UE-initiated position determination are described below.

[0028]  FIG. 2A shows an exemplary call flow 200 for network-initiated position
determination in network 100 with a user plane. For call flow 200, UE 120 is a target
UE whose position is being sought, Positioning server 150 serves the geographic area
associated with the target UE 120.

{0029] A wireless user at UE 120 executes a Wireless Application Protocol (WAP)
application (or some other browser application), browses a website, and requests
location sensitive content by sending a WAP Hyper Text Transfer Protocol (HTTP)
Request to LCS client 130 via wireless network 110 (step A). Step A may or may not

be present for network-initiated position determination. In general, position



[0029] A wireless user at UE 120 executes a Wrel ess Application Protocol
(WAP) application (or sone other browser application), browses a website,
and requests |ocation sensitive content by sending a WAP Hyper Text
Transfer Protocol (HTTP) Request to LCS client 130 via wireless network 110
(step A). Step A may or may not be present for network-initiated position
determ nation. In general, position 6 determnation may be initiated on the
network side by various entities and/or in response to various events.
[0030] LCS cli ent delginatioreimagsbet ngtiawdPorHEPndRegriesde byl drad@tseentitiere sndidrain t he

position of UE 12 rder to provide the appropriate content.
LCS client 130 t%e‘k)%séegﬁ g%qsﬁ)%ﬁgl e Location Protocol (MP) Location

| mmedi at e Request [003}] R) LCSrekmad20 tegeltﬁshﬂﬁ\hﬁgéﬂ'm%qum aqumtudemhaame

| mredi ate positi o, fix o%%‘E%&%Qed% Ine& ronE’ %Sapg{ll?g F%{frgﬂnag;g Lgeol

that may be used tor th nmruni cati1 on
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soon as possible andinTe eque n co rast
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an identifier for
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client 130 basedthatis bhieinedperiobicaly, e.glbasedon dptedftemmmd sclfediﬂé)SThé MERSLIRO i s
authorized for the_ re uescto?lam I‘VI ceglgal S n%lﬁepfor)U'% o (mmg s,kde%tﬁlcf Fay

performa subscri ‘5'85153% ehec P fe
permtted for theLCTEclank 51;31) Gd:se;meﬁ)ld) Ihocatxomckmhdy offegrvioe (que), buad sech. WH®eaghs on
(1) the lcs-client

SLI R nessage and %‘fg?f tgsreflmfeg a?)duragygoﬁghse ?" tnx Ofg‘gqaé eéug:[sgﬁ lr)g?el V\i/ﬁl (';/IHPI S
typically the w r@b3gs uIS(ESmar_iagerHQO kdfceivel tlm Mé.PSﬁ.ﬁ{ msﬂageoautlmnb&mﬂﬂ&chent
| et on’ servi cos AP e FARBFIALFBR cremtRd Conehet B 1 wopypRdar By
stored in a profifeguesied subxse(ailsptsitaprB) |ECS henagaubifandybgifor: ia\sabsyrilsh @kacy
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200 the received MLP SLIR message and (2) a profile or a subscription for a subscriber,
which is typically the wireless user at the UE. A wireless user or subscriber typically
needs to be provisioned in order to obtain communication and location services, and the
information for the subscriber is typically stored in a profile or subscription. If the
subscriber privacy check passes, then the remaining steps for call flow 200 continue as
described below. Otherwise, if the subscriber privacy check fails, then LCS manager
140 does not authorize LCS client 130 for the requested service, call flow 200
terminates early and jumps to step M, and LCS manager 140 returns an applicable MLP
return code.
[0032] 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 (Ics

manager address), and so on. The session identifier is used to unambiguously identify



termnates early and junps to step M and LCS nmanager 140 returns an
applicable MLP return code. [0032] If all of the applicable checks pass in
step B, then LCS manager 140 initiates |ocation processing with UE 120 by
sending an LCSINIT nessage to the UE (step Q The LCSINIT nessage nay
contain, for exanple, a session identifier (sessionid), a notification, a
posi tioning node (posnode), an address for LCS manager 140 (lcs nmanager
address), and so on. The session identifier is used to unanbi guously
identify 7 the comrommuaicition irtvetedhe ndteorketndohdk UENGbr tileelotifioh aequeste The
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location processing by retrieving various types of information that are pertinent for
position determination such as, for example, the current cell information {cellinfo) and
the UE capabilities (UEcap). The cell information may be used to provide appropriate
assistance data for the UE. The UE capabilities may be used to determine which
positioning mode to use to perform a position fix for the UE. UE 120 then sends a Start
Location Request (SLREQ) message to LCS manager 140 to initiate a location session
with the LCS manager (step D). This SLREQ message may contain, for example, the
sessionid, cell information, selected positioning mode, UE capabilities, and so on.
[0035] If the wireless user denies the location request, then UE 120 sends a Start
Location Reject (SLREJ) message to LCS manager 140 (not shown in FIG. 2A). The
SLREJ message may contain a denial indication and/or other parameters. The SLREJ
message ends the communication between UE 120 and LCS manager 140 for this
location request. The description below assumes that UE 120 sends an SLREQ message.
[0036) The LCSINIT message essentiaily asks UE 120 for permission to perform a
position fix for the UE and wakes up the UE for location processing. UE 120 normally



with the LCS manager (step D). This SLREQ nessage may contain, for exanple,
the sessionid, cell information, selected positioning node, UE
capabilities, and so on. [0035] If the wireless user denies the |ocation
request, then UE 120 sends a Start Location Reject (SLREJ) nessage to LCS
manager 140 (not shown in FIG 2A). Th® SLREJ nessage nmay contain a denial
i ndi cation and/ or other paraneters. The SLREJ nessage ends the

comuni cati on between UE 120 and LCS manager 140 for this |ocation request.
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I mposed. In immediate position fix is being requested, (2) the UE is allowed to use the UE-based
positioning mode, and (3) the position estimate can be obtained without any interaction
with the network, Other criteria or combinations of criteria may also be imposed. In
any case, subject to satisfaction of all required criteria, if any, UE 120 may include its
position estimate in the SLREQ message even if LCS manager 140 did not request for
this position estimate. UE 120 starts a timer UT1 upon sending the SLREQ message
{also step D). This timer is used to timeout the location processing if a response is not
received from LCS manager 140 prior to expiration of the timer.

[0039] LCS manager 140 receives the SLREQ message from UE 120 and stops the
LT1 timer upon receiving this message (also step D). LCS manager 140 extracts the
parameters included in the received SLREQ message. If the position estimate for UE
120 is included in the SLREQ message, then LCS manager 140 may or may not use this
position estimate. LCS manager 140 may make this determination based on various

factors such as, for example, the accuracy (or uncertainty) of the position estimate, the



any case, subject to satisfaction of all required criteria, if any, UE 120

may include its position estinmate in the SLREQ nessage even if LCS manager
140 did not request for this position estimate. UE 120 starts a tinmer UT1l

upon sending the SLREQ nessage (also step D). This tinmer is used to tineout
the | ocation processing if a response s not received fromLCS nanager 140
prior to expiration of the tinmer. [0039] LCS manager 140 receives the SLREQ
nmessage from UE 120 and stops the LT1 tiner on receiving this nessage
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sessionid if a nmessage 1's not recel ved from tar get pl’l or
PRESP message (also step F). The PT1 timer is used to timeout the posxtnon

determination for this sessionid if a message is not received from target UE 120 prior to
expiration of the timer.

[0042] LCS manager 140 receives the PRESP message from positioning server 150
and stops the LT2 timer (also step F). LCS manager 140 then sends a Start Location
Response (SLRESP) message to UE 120 to initiate a positioning procedure (step G).
The positioning procedure includes appropriate signaling exchanges and pertinent
processing to obtain a position estimate for the target UE. The SLRESP message may
contain, for example, the sessionid and possibly other information. The SLRESP
message informs UE 120 that positioning server 150 is ready to perform a position fix
for the UE. LCS manager 140 starts a timer LT3 upon sending the SLRESP message
(also step G). The LT3 timer is used to timeout the communication with positioning
server 150 if a response is not received from the positioning server prior to expiration of

this timer.



expiration of the timer. [0042] LCS nmanager 140 receives the PRESP nessage
from positioning server 150 and stops the LT2 tinmer (also step F). LCS
manager 140 then sends a Start Location Response (SLRESP) nessage to UE 120
toinitiate a positioning procedure (step G. The positioning procedure

i ncl udes appropriate signaling exchandes and pertinent. processing to
obtain a position estimate for the target HE. The SLRESP nessage nay
contain, for exanple, the sessionid and possibly other information. The
SLRESP nessage @044 ns WE 120@c¢ vea theSORESP onebsage on LES n:Gager 340 additops the
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stops the UT2 timer (also step I). UE 120 then performs measurements appropriate for
the selected positioning mode. For example, UE 120 may obtain (1) pseudo-range
and/or time measurements for GPS satellites for an A-GPS position fix, (2) pseudo-
range and/or time measurements for base stations for a terrestrial position fix, (3)
measurements for both satellites and base stations for a hybrid position fix, (4) cell
identifiers for a cell-ID based position fix, and so on. For the UE-based positioning
mode, UE 120 further computes a position estimate based on the measurements. UE
120 then sends a PDMESS message that contains an RRLP Measure Position Response
message to LCS manager 140, which forwards the message to positioning server 150
(step J). The RRLP Measure Position Response message may contain the measurements
made by the UE, a position estimate for the UE, and/or request for more assistance data.
For the UE-assisted positioning mode, UE 120 starts a timer UT3 upon sending the
PDMESS message (also step J). The UT3 timer is used to timeout the communication
with positioning server 150 if a response is not received from the positioning server

prior to expiration of this timer.



t he sel ected positioning node. For exanple, UE 120 nmay obtain (1)
pseudo-range and/or tinme neasurenents for GPS satellites for an A-GPS
position fix, (2) pseudo- range and/or time neasurenents for base stations
for a terrestrial position fix, (3) neasurenents for both satellites and
base stations for a hybrid position filx, (4) cell identifiers for a cell-I1D
based position fix, and so on. For the UE-based positioning nobde, UE 120
further conputes a &ﬁSItlon estimate based on the nmeasurenents. UE 120 then

sends a PDMESS e tHpstioping eeverst Sq fearePhRRRMEES messpge; f5em RES pihelso
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error code (if applicable), and so on. [0047] nager 140 recelves the
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requested by the wireless user. LCS client 130 then sends to UE 120 a WAP HTTP
Response message containing this location sensitive content (step N). Steps A and N
arc present for a WAP call (e.g., to download location sensitive content) and may not be
present for other instances of network-initiated position determination.
[0048] FIG. 2B shows a call flow 202 for network-initiated position determination
with a short circuit for the location processing. Call flow 202 includes a subset of the
steps in call flow 200 shown in FIG. 2A. Steps A through D in call flow 202 are the
same as steps A through D in call flow 200. In step D, UE 120 sends an SLREQ
message that contains a position estimate for the UE. LCS manager 140 receives the
SLREQ message, decides to use the position estimate provided by the UE, and skips
steps E and F. LCS manager 140 sends an SLRESP message to direct UE 120 not to
initiate the positioning 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



and uses the position estimate for UE 120 to retrieve the | ocation sensitive
content requested by the wireless user. LCS client 130 then sends to UE 120
a WAP HTTP Response nessage containing this |ocation sensitive content
(step N. Steps A and N are present for a WAP call (e.g., to downl oad

| ocation sensitive content) and may nd2 be present for other instances of
network-initiated position determ nation. [0048] FIG 2B shows a call flow
202 for network-initiated position determination wth a short circuit for
the location processiryeg.anda|fpstér| reagome Jori the: logatien requsi issat beadchiptrd bysillepaigi n
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client 330 reques curren pos ion
identifier of target UE 320 and determines the LCS QoS from either subscription data

for the subscriber of UE 320 or data supplied by LCS client 330. The UE identifier may
be a Mobile Subscriber ISDN (MSISDN), which is a dialable number, or an
International Mobile Subscriber Identity (IMSI), which is a non-dialable number.
GMLC 340 then sends to HLR 360 a Mobile Application Part (MAP) Send Routing
Info for LCS message that contains the identifier of UE 320 (step 2).

[0051] HLR 360 verifies that GMILC 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



320 from GWC 340 (step 1). GWC 340 verifies the identity of LCS client
330, authenticates the LCS client, and determ nes whether the LCS client is
authorized for the requested LCS service. If LCS client 330 is authorized,
then GW.C 340 derives an identifier of target LIE 320 and determ nes the
LCS QoS fromeither subscription data for the subscriber of UE 320 or data
supplied by LCS client 330. The UE idettifier may be a Mbile Subscriber

| SDN (Sl SDN), which is a dialable nunber, or an |International Mbbile

Subscri ber |dent iﬁg\g@l I\/FQ which is a n(?n di al abl e nunmber. GWL.C 340 then

sends to HLR 360 B (Cct-ABMHTeE AEFUFHTY BRY FesPEPlimels 3a pdicatiom g Whethes LG s

message that contiénd33d e olédfdd dapibRity,ahd pdesiBlz OthebinRimadon. [ 0051] HLR 360

verifies that %%5340 LS thorlzed to request location information for UE
h

320. HLR 360 t at ur AS-Y§SEni’8 maygruthepeere SIMLCRAR: andgrerifinthgt the docalis Ack

message t hat Contmgxﬂ_ istANewadiAse S&p @f. 18 the YdtonIéqucand alidiedl denicivinesc 3f UE
320 (step 3). C 340 al ready knows both the 3G VMSC address _and the UE

identifier (e.g. ™aémoke the airelstidicpkto RsHOFERIGWE  AutheptiraHonand siphoring of UE nay

be skipped. [0032 ({@4-$.3¢8 $d0eRay pRURE &s VARDLIGCY e, HbNNEHisRE tndkCBES ON
message to 3G VIVBC 3 0 .usi.ng the address provided béhHLR 360 (step 4). This

nmessage cont ai ns 3fstiked PPVB@'H“’?Q?&%HW"be’E%ﬁalseﬁteP uested (e.g., the
current positionygosipe Y- vMeotsrh i 'nﬁS/ serdn@ 13 I.Ae‘a'iﬁm@o“uffc@ncﬂl Invcfk%%k's

{a
accuracy and response ti rreéi) an indication of whether LCS client 3%0 has
override capabi | HE3204pep pbsEihmesseaerndicatesthsr treg pldacatipprgngst F@ WSRO may

aut henticate GV Gogdddh) aﬂéildéﬁityfom:baeheﬁthgoIaqeaxhhfaer rﬁ%@l}leéiﬁchtﬁm% kQuesh (al so
step 4). If the Iocatl on reguest is allowed, then SGVIVB 70 may ‘i nvoke

the wirel ess net {6 o Per %rﬂﬁf!%%fgﬁhﬁgméra% H%t‘?fc‘éﬁle‘ﬁ‘“a'hde%’F%&helflRi’da@f UE

320 (step 35). UEvmaww@rr@qma&i tHe UEPR0Qidriet tHe wireRs@user e m@@&@@bnand/ or
UE- assisted positioning nodes supported b%{ the UE (also s [ 0054]
@

3G VMBC 370 nay &sHest & & fprghepiehip St of &PF‘BHSS}%&%”&&%‘@@S@& LGSE 320

(step 6). This negeaef Nofiflatiat R&uin€shiy REsQk tb 9GAINISO 37@&&3 ?1 This thessagel©
current position), the identity of LCS client 330, and wh privacy

verification is isifales sdethpspeamisgpn is grameordaniediaad ophenajly r“%?ﬂllé‘gssa @S%tlmnof t he

| ocati on request eginfarddfol YACY0. VBE 354 ﬁﬁ} 'pfb@nd\é‘@t% b&soteStiRkhe, IRCRIME 820 if
queries the wirel ess user regarding t | ocat | on request and wal ts for the

user to grant or 3GeW5§éPW§ﬂOquue§}EOBV2@ infperatige nBhy pesitiposstimatsdpay hgsed
Notification Rety @ Rertlidind®BeGHat foPaunlipriRling 40ddsSitel bdbw. Thi s message

[0055] 3G-VMSC 370 sends a Radio Access Network Application Part (RANAP)
Reporting Control message to SRNC 350 (step 8). This message contains the type of
location information requested, the UE capabilities, and the LCS QoS. SRNC 350
selects an appropriate positioning mode to use based on the location request, the
required accuracy, and the UE capabilities. SRNC 350 then initiates an appropriate
message sequence for the selected positioning mode (step 9). For example, the message
sequence may include steps H through K in FIG. 2A for an A-GPS positioning
procedure. UE 320 performs the required measurements and reports either the
measurements obtained by the UE or a position estimate computed by the UE based on
the measurements. SRNC 350 receives the report from UE 320 and, for the UE-assisted
positioning mode, coméutes a position estimate for the UE based on the received
measurements. SRNC 350 then sends to 3G-VMSC 370 an RANAP Location Report
message that contains the position estimate for UE 320 (step 10).

[0056] 3G-VMSC 370 then sends to GMLC 340 a MAP Provide Subscriber

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



i ndi cates whether perm ssion is granted or denied and optionally includes a
position estimate for UE 320. UE 320 may provide its position estimate, if
avai l able, even if 3G VMSC 370 did not request for this information. The
position estimate nmay be used to short circuit the subsequent |ocation
processi ng, as described bel ow. [0055]436-VMSC 370 sends a Radi o Access

Net wor k Application Part (RANAP) Reporting Control nmessage to SRNC 350
(step 8). This message contains the type of |location information requested,
the UE capabi | i timegineatndforhgion(8efd. SRNC 38Dthes otrels ite LOS :apmm@rames

t d
poSti 1001 N9 o JRHSRRASEH S0 NE A ARAEINTR: e O ISS
message sequence 08§71t he\dgseb’écztlleﬂovm@ﬁ tsi desaribed mpdbsumerite PGB TSR3r17 bxeniph e,
th ' . A- GPS
posi {1 oning  pr acor N 00Red Sipp 155 171 vBi &0 (bcdmblr 2008 oo Bt
reports either t hae pubbcyarahblet ﬁowb*tealthmdvebyormhé tHeBGRP stangayds doi ronalést theat e
conputed by the L!Frégaaﬁﬁgo%govi&ehﬁs E&gﬁ&drgﬂﬁ Sh. SERNF i%&ar%?s% &J‘%gﬁf port

from UE 320 and, -assl's oSsI t1oni n tion
estimate for the dﬂﬁdtrdsequimthbhetmeemlélflwoBODrteabstcEfmﬂsfor @lml(lbc%@n tehmat sends

to 3G VMSC 370 an P f . contains the position
estimte for UE 390" ée %g‘@ﬁ%ﬁ?g@?g 2 %%g,?d% é% sends to GW.C 340 a
MAP Provi de Subsci00isdr Hlﬁ@a?eB chovwi kanotkeg seajje flowaB0X dort actwerktihigiatpd spotsitiom

estimate for LE 3%9 @ﬂ%@ﬁﬁ’%ﬁg%@ﬁ! for ﬂﬁE @%@ ’}&%Esld NONTRG 22 u(c?&d%Pall)

GWLC 340 then sen rvi ce “Resp onse message t hat
contains the posmubmnofethe stapstie chld FloWB0G Bpwnst &PG.138. . Ste@sODfiﬁ'qugh/ﬁsn caf ﬂmll

f1ow 300 is descr the sag]%(éllélrrlggt%grogap'l I‘Scfgglﬁ%%gof“h&eg?fq%%?é sen(iMaar{ EB 2004)

and 3GPP TS 23.2 ver ST on are pu licly
avai |l abl e. I—b\A/eveIchatidnetSmfwarcmlandh‘eatltfmess@%atcamaias d:pos:lmnmnmaﬂelfmwhe he

target UE to provjde it sid. on.esti.mate in St e ver.sions he
S0Pp st andar ds. r g CeTYRE R SRL S W s uoPisds o B A, R A o

| ocati on request ,prowddbyi UE 82 Bpalypstingd fke &lrgeeémytolpamda i1s (pbditdol eatignats iatong n
estimate. [0058]

position deter m‘ﬁg&hg?,%\m%}ﬁvegﬁ% OPP‘%CI r?lfl ’t“;c llg%]ogﬁ%pﬁ%galpn? ?j tgﬁq%@f.ﬁz;d
Call flow 302 i nciewdels can bgpiss etepso$ thrbeghs1te ps calinflewal300 fahd wrdR tisopusition FI G
3 Steps 1 throughfeldr B8ldight Al 305 B Gl I TATEaREnS RS RsbliiQUAR 7 11
provide a faster response for the location request by the LCS client.
[0059] FIG. 4A shows an exemplary call flow 400 for UE-initiated position
determination in a UMTS or GSM network with a control plane. UE-initiated position
determination is called Mobile Originating Location Request (MO-LR) in UMTS /
GSM. The entities in FIG. 4A are described above for FIG. 3A. UE 320 may use call
flow 400 to (1) request its own location for basic self location, (2) request location
assistance data for autonomous self location, (3) request a transfer of its own location to
another LCS client for a transfer to a third party, and (4) achieve other results.
[0060] For call flow 400, UE 320 sends to 3G-VMSC 370 via SRNC 350 a
Connection Management (CM) Service Request message that indicates a request for a
call independent supplementary service (steps 1 and 2). 3G-VMSC 370 instigates
authentication and ciphering if UE 320 was in an idle mode or returns a Direct Transfer
CM Service Accept message if UE 320 was in a dedicated mode (step 3). UE 320 may
provide its capabilities, e.g., the UE-based and/or UE-assisted positioning modes

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



Location Notification Return Result nessage that contains a position
estimate for the HE 3G VMSC 370 receives this nessage and deci des to use
the position estinmate provided by UE 320. By allowing the target UE to
provide its position estimate along wth the consent/verification within
the notification response in step 7, tthe UMIS network can bypass steps 8
through 10 in call flow 300 and provide this position estimate to LCS
client 330 in steps 11 and 12. This can save systemresources and provide a
faster response fl& Lodatior Sermicesomvokegmensagesy reduest [aCBsivdd lopdtion[s00ER](cElL @ 4A

shove an exerpl aryable LA 8PR: 81 WERTIL{BIE SuBORk APl wISheRmARY On 17

a UMIS or GSM net a contro oSl tl
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suppl erent ar'y seriapiL e eoshEh 8o Sul-GE Rt Phefiel6F, oo
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Direct Transfer _CM S A e I f n,a_dedi cat ed node
(step 3) " UE 320 serwcc EJSX& ona su%gc%g{lon aprgtzlg?cirtﬂ}ee%’yglsg t%p\ﬁfslf {ht:J'l:.othxon T gﬁ & or
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then sends to 3G, Vl\/ggT that o%pams(&?e e %P c%non 1&?%&181? reﬁucs edcﬁl% l}f'g%lét?ﬂmesssage
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client, and so on ﬁ f{% e Qﬁ Ser vi ces nvo e ne e ntal
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LS, Chuert e, tBealsuRE HLANARSP Bl e 8 G spEu B, TR, o°
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[0062] If UE 320 requests a transfer of its position estimate to another LCS client
330, then 3G-VMSC 370 sends to GMLC 340 a MAP Subscriber Location Report
message that contains the position estimate for the UE and possibly other pertinent
information (step 8). GMLC 340 then sends a MAP Subscriber Location Report Ack
message o 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).



aut hori zed, then 3G VMSC 370 sends to SRNC 350 an RANAP Reporting Control
nmessage that contains the type of location information requested, the UE
capabilities, and the LCS QoS (step 5). SRNC 350 sel ects an appropriate
positioning node to use based on the |ocation request, the required
accuracy, and the UE capabilities. SRNC 350 then initiates an appropriate
nmessage sequence for the selected positioning node (step 6). Step 6 in call
flow 400 is analogous to step 9 in call flow 300 in FIG 3A. SRNC 350

recei ves a reportg’ﬂﬁ‘ﬂh ridast ifeqstirflaav 460 & Pers tespred dg t doperhentss 3GPR S 23871
conputes a positi Qny&st i Mfe3dry Té EﬁZHEvcksﬁoan?ﬂquq wedid th%?er%%én? o?%e\é% 370
an RANAP Location Report nessage that contalns t e po I on estimate
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MAP Subscri ber Locatl on Reg)g message that contalns on estl mate
for the UE and poasiofojcet Fhedeqatlpmelncessmmf%ﬂﬂrmvvm@slu% a&)xbseaﬂ_tﬁbs}ew t hen
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acknow edge recei %tCQEPO\l”%@E%Og%t'F%E@e%l néj r[?,%ﬁ%g@ &“?fg\m%gg ke aéné: Bends
the | ocation i nf otterstli thrpugto4 ircsallcllgve AG0. 3BGstepst, &F 120)sen®t®d£8386rtnh¢sdugﬂe10
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UE-initiated p05|t| term on w a short CII‘CUI or t ocation
processi ng. Cal | GMbE 3402nLGS| Sedass Requesbmetsagefto rdggess perpslic lpquticmteporfihpior 400

h FIG 4A 4 4
T through 4 1n caFiEe ot SR 0, TS b B neife dofES el 0%
nmessage that co nt lacauisn a&ppoet iTon sahsdulermbedd givert e fadiexarBie,\(WBCs137 Gme asdh ves
this nessage, ﬁ)%e tfgr e er‘octath J%Béxhﬁg' o £ %i%eqﬁl %apggwee%er%pob ngugfeg’t%%i-

bypasses the | ocagf
posmon fixes, (2) a particular number of reporting events and a time interval between

events, where the first reporting event can occur at the present time (now) or at a
predetermined time in the future, or (3) some other format. For clarity, option (1) is
used in the following description. GMLC 340 verifies, authenticates, and authorizes
LCS client 330 for the requested LCS service (also step 1). If LCS client 330 is
authorized, then GMLC 340 and HLR 360 exchanges signaling in steps 2 and 3, as
described above for cali flow 300 shown in FIG. 3A.

[0067] GMLC 340 then sends to 3G-VMSC 370 a MAP Provide Subscriber
Location message that contains pertinent information such as, for example, the location
information requested, the UE identifier, the LCS QoS, the start time, stop time, and
interval for periodic location reporting, and so on (step 4). 3G-VMSC 370 may
authenticate GMLC 340 and verify that the location request is allowed (also step 4). If
the location request is allowed, then 3G-VMSC 370 may invoke the wireless network to
perform paging, authentication and ciphering of UE 320 (step 5). 3G-VMSC 370 may
send to UE 320 an LCS Location Notification Invoke message that contains pertinent



processing in steps 5 through 7 of call flow 400, and provides this position
estimate to LCS client 330 via GWC 340 in steps 8 through 10. [0066] FIG

5 shows an exenplary call flow 500 for network-initiated periodic |ocation
service in UMIS / GSM Periodic |ocation service provides a position fix for
a target UE periodically based on a schedule. For call flow 500, LCS client
330 sends to GM.C 340 an LCS Servicel!Request nmessage to request periodic

| ocation reporting for target UE 320 from (step 1). The LCS Servi ce Request
nmessage contains a schedule for |ocation reporting. The schedul e nmay be

gi ven by, for exdnfoimeatiof Bychaass foqexamplendynerad lopatien wpudsi, e identity hELCH clignt on

reporting and a td3ﬁ§%ah@{aﬁrt}ﬁ?é séaﬁtmeamr BROa 'fd?g)cﬁ&ﬁmo%ar%n re .;, pENe) @sé b €S,
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clarity, option (1 use Int | om ng description
verifies, authentindeaassvhedprpenuission is granted preBnied (stapt?).330 for the requested

LCS service (al sq gégip B vMscL$R) Ql{eheg%d@ggﬁjaﬁsc %gémo%élgrlr%‘k%e MLC 340

and HLR 360 exchan signaling 1n steps 2 bove t or
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e i el e nelyRlol Quph G PRUAA ULBETROGRL IR, Tl GAPRY pOe! LE
| nvoke nessa'ge t rmtfomdtv\alﬂm&mpéqss sigrating 40 in p sfogtemtiné tan salidovaN0 if BIG. 8Aanpl e,
type of | ocali on viequesty oLl HRIIR ok B A% S I whilch hldkg b M-
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stop tinme, and in periodic ocation repo I ng, SO on
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ge that ér perm ssion | or denied (step 7).
[ 0068] 3G VIVBC SZﬂGtMnF&ehdsnlbodlmaJBZwO eanl\ﬂmlﬁlmmo@u&nwm (fewailablerat i on
Ack message that ;acknowt GHO%Sy S0P Al PHYRShoR T st b Mfcatidd piocERing if 1 P
suitable position estimate is received from the UE.
[0070] A call flow may also be defined for UE-initiated periodic location service.
This call flow may include, for example, steps 1 through 4 in call 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
Services Invoke message sent to the network in step 4 of call flow 400.
[6071]  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.



8). GW.C 340 then sends to LCS client 330 an LCS Servi ce Response nessage
that acknow edges the request sent by the LCS client in step 1 (step 9).

[ 0069] In one enbodi nent, based on the schedule sent by LCS client 330 in
step 1, UE 320 periodically initiates MOLR call flow 402 shown in FIG 4B
and provides its position estimate ta8the LCS client (steps 10a through
10n). Call flow 402 may be performed with nmuch less signaling and in a
shorter tine than call flow 300 in FIG 3A. UE 320 may perform MO-LR cal |
fl ow 400 shown i n[UBFE} ATherpshien @ineetbe thel targetOUB €¢.g | SenO b e SLRBQah&shge,

assi stance data apd/ new position_esti for it anot
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FIG 3A For thismesbginig e, givdk iB28icta forpaoy ltfién enBodh@sit! 4 PainmtibmaR{ZD)( 1 f
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i ncl udes a Iatltuglﬁ @i a longitude for the esti mated position of the

target UE. The Iatltude may be expressed with (1) sign bit that indicates
whet her t he [0073] A 2-D or 3-D position estimate also typmally 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
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 O 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



estimated position is in the northern or southern hem sphere and (2) an
encoded value N " for the latitude Xiat of the target UE, where X at ranges
fromOO to 90. If 24 bits are available to represent |atitude, then one bit
may be used for the sign bit and 23 bits may be used for N si, which nay be
expressed as: N,,, 5 (229 X,,, /90) ¢ (N,,, + 1). The |ongitude may be
expressed with an encoded value N, g f&" the | ongitude Xt,g of the target

UE, where X,ag ranges from-180 to +180. If 24 bits are avail abl e to
represent |ongitude, then Nag nmay be expressed as: ,9 5 (20 Xb,g / 360)
<(N g+1). A 3mpsieny, @ siapg- aﬁnf‘e&qsﬁtlﬁ&flféew@fl%w ar qoateuomﬁaéema Adwes talige, and

an altitude for the Reliddatiadkss @&ﬁlhﬁdl&ﬂo@fort»héléséiﬁtgﬁBrkUEO B&? s;?dpiléﬁwgﬁlymiy
be expressed with (1) a sign bit that indicates whether the estinated

altitude is abovemt?r“eﬁ‘é%f'&\ﬁﬁt&y WS EUShOVRB i H1GR gNptwerk eypisy é‘iﬁ maghy apy pf ﬁr@ou d

and (2) the act uagendbrkidnbifl®s EHown TR BIG) 1 (@AM clidy LR, E@%anagérl 45 Qird-
[0073] A 2-D or 3-D position estinate also typically includes an uncertainty

el l'i pse/ el lipsoi dPositgning ss¥r ildfince. The uncert ai nty ellipse indicates the

uncertainty in tlgrsstioRiRGordalfe IRRSbdsk G 1 2heindAkARta, SibkalindNRd pilot to
uncertainty ellipse_may be given by a |atitude/longitude uncert ai nQI code

associ ated with t#e YR ‘@Fh"%lktﬁ §°‘(53Fagﬂ?§’ael Theprs karioys typgs of defa|aropigrassedele-g.,

uncertainty code ﬁ%&i&@'ﬁ&cﬁﬂiaté/& tﬁherte&lemahﬂar q@:’iﬂra‘iur@fmcfdhﬁte@ldnhrﬂl%@onva&q)f)
orientation in degree of the or axis with respect to Nort

uncertai nty code wlat%ragwgﬁ dTMHR RIS 0 tepreratera farwamichink meduiates signgl. code

val ue to a correspRaisGansMiee Vbl hiternd mt %SUEHb@ dﬁné}ﬁénhﬁlﬁﬁi YecEivés SOl d
i ndi cates the uncertainty in the estimted gom ‘tion of the target UE

The confidence i ni@rasd BeK medulptpd genatpofaem stetsﬁ'éo“ K% andenoasibly a9px bash staidnag
Wi thin the uncertgiyvids!d e&ﬁv&f %r ut kigRal 20 [ B&IVeMBIRALRRE (RCORIDenl) b3

uncertainty ellipsoid (for the estimated position). The confi dence may
be expressed in PErieeheagwut ?lé‘ﬁ*l‘ @y dpclugp recrived gignaln{es bpseetatignsognd; pogsibly

posi tion esti Mat exaNfes. dGEEVR/PRRACH rszﬁu%rb&%s dgt %Aeluen lﬁpu@%m a3 Gfakmel S

23.032, which is publicly avail able shows a bl ock di agram of
various entities qompmemwoﬂmpwsm@er@medm thHaWteE@ and g videp yprious

tel ephone, a usert&rdf ffdmaforCAIPHRLE 'beWiskd 16 wshﬁhe&&nﬁ%maﬁodm efample,
st and- al one p05|t| on determnation unit, or sohe other device. aséJ

station 112 provR@¥B/Dwemod|6es gy pravidhitteaimep arayal af feeméﬂsisslmks\xbhlkh map be For
simplicity, only .o Reline Bet@rnﬁdahé{n)lée%oaea ééasla\g& bs@d lrdrGhe Bail h@bé’\&krs et 1 ty

142 may be any of the network entities shown iIn U](-l g client
130, LCS nmnager aPaee. ag so on. A processor 630 performs processmg for 12 Amemory 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 generate a reverse link modulated signal, which is transmitted via
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



positioning server 150). [0075] On the forward |ink, base station 112
transmts data, signaling, and pilot to the UEs within its coverage area.
These various types of data are processed (e.g., encoded, nodul ated,
filtered, anplified, quadrature nodul ated, and upconverted) by a

nodul ator/transmtter (Mdd/ TMIR) 616 *o generate a forward |ink nodul at ed
signal, which is transmtted via an antenna 618. At UE 120, an antenna 622
receives the forward [ink nodul ated signals from base station 112 and
possi bly other baeneiwerkieaity 142 msmon un $4Bstoree rpgram codgsipd éﬁtgf@apmtsqssmi
recei ver/ demdul 2l (REYFEEIBIE) e inorkilfior FERhSAE fol a&%r@ oA 1490
include received signals for base stations and possib satellite

RCVR/ Denpd 624 pryéwsibednipmpationdedater inforpaiion§ Flstamvedatﬁsa«iﬁm on).

conpl ementary to [fobﬁ; prOﬁﬁﬁﬁétﬁlﬂ maﬁ amdieémbéd\ﬁré,ﬁ iy Bl én(e?&ed%g]%%ugv' des
various types of ormation be used for position deterfnation.
For exanpl e, RC\ME]D@mFGr Gw%yhfpm\hpéiénd H@aﬁ“??em@f b implomeniesk inr hedsiapes d
signal s (which mayaber &Sa%’onﬁﬂ?ﬁau&?ﬁie}e'opnF&%tlﬁEdﬁaE@ﬂﬂp@é?ﬁemaq%Qﬁeeﬂmgggeﬁqges
used for the call tlows described above SO on processor

perfornms processi pegfofra thaprogesging Alespninesk ybqymmay B3 impiermendast ]yrtmgrtalmqwd@s and

data for processo \ I

data, signaling, *{&’Rgg"g?'f %539391%%%&&1&:%% I %ﬁﬁ% dﬁﬁﬂm%ﬁl \J}é%%%%/dtsg 2s°of data
are processed by signgbdudcgssing/ @?‘&%MESPQS) PIOBEINIINR) 10884 devicey e fRlDal efield
reverse link md“ﬁr@é}rﬁxﬁmﬁ&l@” e YlyEh . t 53??6&&&@0' obh ueé”t@l; cf%@uerﬁt

base station 112 tenna 618 rec everse Si gnal
from UE 120 and prswpthsessersy etheri slectronip puits desgned te @eréomwettleﬁv@umedmdmeét or

(RCVR/ Denod) 620. he%%’%’f?@ﬁﬁ’:ﬁna%ﬁ)t&fe%esses the receiver input signal in a

manner conpl enent ar processing perfornmed by the UEs and provides
various types of [0l or rfiori o moftware ipplemeniaion, Beometppdaraysby ieplemenads withs
processing for b t fes. AnbRAD Mg WO & %fg haye g§s and
data for pr ocessg]?lg i% (@k 9%8%93%& Cgtl ona}4 gm‘ri') 8 quﬁéﬁﬁ E&ig ageeiﬁ)gt ation
112 to exchange dlmanmwottvvh@modmwmhtoethmtalwon[ m@v@]g Wemrmumtemmk

entity 142, a CO%%%&E' QndJ cI:ut?l by eéx'oQé)g?op %V\@B&sﬁgﬁgé ¥ 6433?2Tﬁe0memor

communi cate with of her sor perforns procésm ng
20 for network emumgybtmlnlememm:ﬂyn Uiniptoc@4@ opexierad tpthogrossssgodes and dat a

for processor  S4boset IHRRANGuSdRcThRh BF b BAALEREhBRRENL s Riiticeh B enlflk T &

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

scope consistent with the principles and novel features disclosed herein.



subscriber information, |ocation information, GPS assistance data, and so
on). [0078] The nethod and apparatus descri bed herein may be inplenented by
vari ous neans. For exanple, the nmethod and apparatus nay be inplenented in
har dware, software, or a conbination thereof. For a hardware

i npl enentation, the units used to pelformthe processing described above
may be inplenented within one or nore application specific integrated
circuits (ASICs), digital signal processors (DSPs), digital signal

processi ng devi ces (DSPDs), progranmabl e (Fbéi[MS:ievi ces (PLDs) field
programebl e gate arr ay's (EP ro cessors ntrolle

m cro-control [ers, cr oprAdBGAE%doolf BPE PO ‘Eb‘ Sﬁinemaﬁl‘ﬁ&e‘a’@& RTeRgising;
perform the funct i ons reebang fied thehmaebm, anQfidicatio® 18 péifirinCaNpdsition & for b QRef9]
For a software InP| errent on, the nmethod may be inplenmented with nodul es
(e.g., procedures; WRPRL s, and so on) that performthe functions

descri bed herein. Theemrfgtwﬂfeexe@&ﬂeam dﬂf&r}bwhmlgﬁlbmrt@ﬁbrfdﬂnahdﬁbaiﬁbryﬁuni t (e.g.,

B oceesor 630 or 640) Ssielrsrsiig o Aiire it e CoR IR B {OUe WL n Che

the di scl oiédeéhﬁr Pt et ’”’F‘S‘J’?dmed'&?g’h“@“‘o"“" et on STl the
art to make or %9{9?&@ PF‘?‘?\?@WH%‘H““@FY g’ﬁga“’yﬁﬂ@ cations to these
enbodi nents wi | | be I edfliskiig epacMoh pfdﬂes'&llﬂg)‘:‘n&thslkﬁt hét@drki in tHeNgosiibh estingafdist he
W thout "depar (1 nt PO TERETGBIL P SHo BERE BE SPRAUAGSR FBA= s,  t he
present invention is not intended to be I|mted to the enbodi nents shown
o1 nci ples and novel - Foat uTtS THERI DA HarGRRn 9T RIATTASITOR. B PR lor
perform ng positi mﬂlcﬁtﬁnedsﬁarfh&hltl&rpomﬂmaﬁ:nﬁtmﬂﬂcoﬁfpﬁwél sing: receiving from
(UB) | sendi ng ot he. HECHEIAHSR 5 RS BEGHENE: POTpBIAReR AFTNE oBRORBIR | .
sel ectively sendi ngte@d he network a position estimte for the UE

performng |l ocation processing with the network to obtain the position fix
for the UE if the location processing is initiated by the network; and

bypassi ng the | ocati ors, pr oTRs siethgd of &lhind hevhieainbe keledivElyQeRBSd fol tlndsékat €
1S

'1

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.

6. The method of claim 1, wherein the selectively sending to the network

the position estimate for the UE comprises



sent to the network and the |l ocation processing is not initiated by the
network. 2. The nethod of claim1l, wherein the receiving fromthe network
the indication to performthe position fix for the UE conprises receivVving
fromthe network a request for perm ssion to performthe position fix for
the UE. 3. The nethod of claim1, wherein the selectively sending to the
network the position estimate for th® UE conprises sending the position
estimate for the UE to the network without the position estimte being
requested by the network, 4. The nethod of claim1, wherein the selectively
sending to the networ RENdingehepgsition extimasderiha UE foohe peiworkif e pesition sximpeaidi ng
the position estidgi& WitHout iR@rablont At thendtednpor k i f the position estinate is
avai lable at the HE. 5. The nmethod of claim 1, wherein the selectively
sending to the network the position estimate for the UE conprises sending

the position estimate7for theméhéd sfidiie, RAEWRN e sdlecivilFs8RtRdo tRORMW RN NY
node is allowed. 6. The nethod of claim1, wherein the selectively sending

to the network tRePEON eftimpietet heBESOMBISEt he UE conprises 22 sending the

position estimte for séamgUhe positidiCesNBMO0K tefl UENE tROSEVbANIE &S ihdBSSn 11§
derived without interaction with the network. 7. The nethod of claim1l,

wherei n the sel ederfg@ 3 igwsdiasgpopigon Mefor e ik receingd frum fheingivolst i mate for

the UE conprises sendigng t1w m&mdddf@ir®$LwHERie thk QErfdrhfngUbcation Ugﬂas‘esﬂﬁgw&k i f
an indication to performan_ i mrediate position fix for the is recelved
from t he networ k. NBNEtWPK coiapTfeY of claim 1, wherein the perforning |ocation

processing with the géﬁdmmg tﬁ@[aaatiqaq;%ce@,rng% aicamah&ewikmgm&@edpﬁxo@&isﬁﬁg ng in
accordance with a UE-based positioning node. 9. The nmethod of claiml
wherein the perde?ﬁeng | ocation processing with the network conprises

9. The method of claim 1, 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 ciaim 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:

a receiver operative to receive from a network an indication to perform a
position fix for a user equipment (UE);

a transmitter operative to send to the network an acknowledgment to perform the

position fix and to selectively send to the network a position estimate for the UE; and



perform ng the | ocation processing in accordance with a UE-assisted
positioning node. 10. The nethod of claim1l, wherein the position estimte
for the UE conprises latitude and |ongitude information for the UE. 11. The
met hod of claim 10, wherein the position estimate for the UE further
conprises an uncertainty for the | atig&ude and | ongitude information.
nmet hod of claim 11, wherein the position estimate for the UE further
conprises a confidence in the latitude and | ongitude infornmation being

Wi thin the uncert ai neprocessor oRaratiypiarrarters leeation pricesging avith dlconetreark openait i ve
to receive from IhDeCaty . i N j r.a
user equi pnent (Sré?%s}a%? Irﬁgﬁgrn‘ﬂlhtggjgl ggﬂggébaa%%v%}g %%Qégg?ﬁgm?%wf%mggf%ﬁkingﬁo
acknow edgnent t dypwss thsrlasatine progessing with the setwerll if the petidwt ¢stimhy isemdtd the t he
network a positi QRnfsk kidiheloldion bidEeskhy is ABfAnfiked By MEAGRRACT OPErative o
perform | ocation processing W th the network 1o obtarn the position fix for
the UE if the |ocation processing is initiated by the network and to bypass

the | ocation processinpg Wi a&aﬁ?at{?ﬁf‘@aﬁxﬁ li.’a,fw}{ege?n @g?to}c%s?%dggéfir{gﬁ%%r% sent to

12. The

the network and the [ocation ocessing I's n wor k.

14. The appar at ughofocetioni preceSsinguinescedmanch evithr  &sbased pesitivpiog anddeeortoUler f or m

the location pro
UE- assisted pos

GRS YbsitiBnif

It1oni'ng nNoDO

processor is operative to send the

chgidance with a UE-based positioning node or a
2. 15. The apparatus of claim 13, wherein the

position estimate for the UE to the

network if the positi esty ' L hak) ; : at us
of claim 13, wherein '([i) ﬂ'e ;%Hgirgﬁg%ﬁbiosft% }é%tlg’q‘fhgfeﬂ}ttﬁgepﬁﬁcsﬁgr%%agg%%ﬁg@ﬁ%de
and | ongi t ude i nfpepitien esimatedpr thhd/EUR thehoeteierkifithe posifion gstimete is nvailatlast theide
and | ongi tude infygs mation. 17. An apparatus conprising: neans for receiving
froma network an indication to performa position fix for a user equi pnent
(UE); nmeans for sending to the network an acknow edgnent to performthe
position 16.

comprises latitude and longitude information for the UE and an uncertainty for the

The apparatus of claim 13, wherein the position estimate for the UE

latitude and longitude information.

17.

means for receiving from a network an indication to perform a position fix for a

An apparatus comprising:

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.

18.

processing with the network comprises

The apparatus of claim 17, wherein the means for performing location

means for performing the location processing in accordance with a UE-based

positioning mode or a UE-assisted positioning mode.



fix; means for selectively sending to the network a position estinmate for
the UE;, neans for performng |location processing with the network to obtain
the position fix for the UE if the | ocation processing is initiated by the
net wor k; and neans for bypassing the | ocation processing with the network if
the position estimate is sent to theZhetwork and the | ocation processing is
not initiated by the netwrk. 18. The apparatus of claim 17, wherein the
means for performng |ocation processing with the network conprises neans
for performng the |ocation processing in accordance with a UE-based

posi tioning node or ajyE- a@@'@Bﬁgupmia%qm,ifﬁ\gmp%m%% 19. The apparatus of
claim17, further conprising: nmeans for sending the position estinmate for
the UE to the networ k mepnstfpesepding thy gesiticasstimatg ©r the Wy tgithextstwork if thaposien  20.
The apparatus of LhahskiailpRef Gk et he position estimate for the UE
conprises latitude and | ongitude information for the UE and an uncertainty
for the latitude and longitude information. 21. A nmethod of perforn ng

posi tion deterninati 0Bl Pre GIpRRRK of SRR 17 S WRGein eﬁ@gggm ésﬂm&t’@%ﬁ%&vtg?ék a
request for transfer of a position estimate for a user equipnent (UE) to a
client entity; sedogprseydptiiudecsndi laugitude indermaanytor kheg UBoxidt dnopncertaintyrderethé or
the UE, perform ng; h 0.0 e with the network to obtain a position
fix for the UE irl?m%l%e%P?)@g?'iwgﬁﬁgﬁgg’gsi ng is initiated by the network; and
bypassing the | ocation processing with the network if the position estimte
is sent to the netwo an I ' | 1S DA g : t he
network. 22. The net hgg’ ofﬂé‘feg?‘%og , %ﬁg% g‘?sﬁﬁytﬁ Elgﬂclglgfléé%{l We?é?%s‘]é'n‘g%“ﬁgs"@é t he
network the positions@dingriathe segyrork paequestdonissnisiee of 8 eadiiongestimete fors? vieon
estimate for the ME&,Le.R) RGN knicf; the position estimate is available at
the UE and without the position estihate being requested by the network.

23. A method of per f opdl¢tiyelpeaniding émthel petwernkiapaniienrestimatg fogghedde:k, conpri si ng:
exchangi ng si gnali ng W tdmidd8oddBbnprobestifl Wit ik Ak oRel! ilifa hARRM FQTorSE Vi CE

for a

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,
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



user equi pnent (UE), the signaling including a schedule of |ocation
reporting events; and for each |ocation reporting event in the schedul e,
selectively sending to the network a position estimte for the UE,

perform ng | ocation processing with the network to obtain a position fix

for the UE if the location processing®is initiated by the network, and 25
bypassing the location processing with the network if the position estimte
is sent to the network and the | ocation processing is not initiated by the
network. 24. The met hod ofbypssingnths lochiiont proressiogrpyiths ithegnetwerks Br the rpgsitiocat | on

processing w th thg,petwahk ‘ﬁ}er kb SGR Qn&ﬁﬁ@wc%naﬁﬁéegi tCnot Atifed 35 the

necessary. 25. The nethod of claim 23, erein the exchranging signatfing with
the network to inpi™orkat e periodic | ocation service for the UE conprises
receiving fromthe network an indication to start periodic |ocation service
for the HE 26. The nethod of claim 23, wherein the exchangi ng signaling
with the network to #hitiTHeaethediobediio oluthérgnmprging: ce for the LIE

conprises sending to Walel i ri.Qdi j on
cervi co for the e - Bl WalloBolthe i o fefyck B B obllof it
each | ocation repentdsmeeessaent in t he 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 |ocation service. 28.

The met hod of clai m 2. wéeahsthadhe!f dailmedl.i whelgin denelichapging dignglisemitbrtke  t he
posi tion estimat e co] P [ t twork the position
%ﬁtév%fkf b [ﬁﬁg&t{g%&ﬁﬁﬂe dciffch sed i nd B E(gﬁrggsl

estimate for the h sition estimate Is available at the UE. 29. A
met hod of performni ng fsesiving Gamdkstnstwark art indination tastarepenodic Jocatdonseivice figy:the
sending to a usefzequi pment (UE) an indication to performa position fix 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;

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



receiving fromthe UE an acknowl edgnent to performthe position fix;
receiving a position estimate for the UE if sent by the UE, 26 performng

| ocation processing with the UE to obtain the position fix for the UE if the
position estimate for the UE is not received; and using the position
estimate for the UE and bypassing the2tocation processing if the position
estimate for the UE is received. 30. The nethod of claim 29, further
conprising: receiving froma client entity a request for the position fix
for the UE; and pr ovPeifosginghecatespro¢essingsith thﬁpgwebtaimh@emtimﬁtlfmtlmlﬁﬂént

entity. 31. The nphbeskith ectiRdidlofthe UMIEh&IEkelvEE 2RET fOrm ng | ocation

processing wth the UE conprises initiati ngﬁa |'ocati on session between the
UE and a network ent i 8ingidg pgriancestimare ey thp bEtang dypassinmthel decetion podessng if or

the HE, wherein tth@pdggjgx\@gﬁﬁa%}ﬁ)i@@ge%e&erform the position fix for the
HE, and receiving fromthe network entity the position fix for the UE 32.

The nmet hod of claim29, wherein the using the position estimate for the UE

conpri ses determ ni ngsyhet-Agmdia Qﬁjﬁi@ﬁﬂﬂétcioﬁ?ﬁﬁn .eceived fromthe UE
nmeets at least one criterion, and using'the POS tion estimate if the at
| east one criterion i &cemeing fram a clipnt eptity horguest fog thaippsiden fixdee the UE; afde usi ng

the position estinmatepfofidehif poblEod QBRI 3GShISE &) (1 DiAlenpfiet her the position

estimate received fromthe UE neets quality o service 5S) requirenents,
and using the position estinmate if the quality of service requirenents are

met. 34. An apparat ug; COMel Skisl o 1SR N edtiid dobmi AV .send to
a user equi pnent (.UEE an inc?i ca’?@o?\ ctlo pe’rfo?etlnl1ll gﬁp%%oﬁugg(?é%&éw grp&‘(tnggeHE,
to receive from tWit aomprkéedow edgnment to performthe position fix, and

to receive a positi Oninﬁ?&iihggqcﬁ:atﬁ&rsegsm bgﬁveiart e ar;ﬁya ﬁJP\@ory%ﬁtity %nggngl%d 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,  An apparatus comprising:

a communication unit operative to send to a user equipment (UE) an indication
to perform a position fix for the UE, to receive from the UE an acknowledgment to
perform the position fix, and to receive a position estimate for the UE if sent by the UE;

and



a processor operative to performlocation processing wwth 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

| ocation processing if the position estimate for the UE is received. 35.
The apparatus of claim 34, wherein th& comunication unit is further
operative to receive froma client entity a request for the position fix for
the UE and to send the position estinmate for the UE to the client entity.
36. The apparatus of elpgiceas@4opergties Wi nerfomelopaton dsesessingswvitpbe A te@btam the
initiate a | ocatd,aRoSEs itk GElf sﬁlﬂl‘?es'tiﬁaaéf}ﬂr e tim&lﬁ‘ec%m:%; b tg%Ecl gpat ed
to support positi‘on —determ nation In order to performt

position fix for noﬁéownmamfowmepamd brmes ‘b@)}mﬂmﬂm@@mgdhihlﬁ phsitiaypelimate ve t o
receive fromthefgletg \lf\% £y the position fix for the UE. 37. The
apparatus of claim 34, erein the processor is operative to determ ne
whet her the position estl mate received fromthe UE rreets at | east one

criterion and to use ghe pgifi h&ﬁtu?ﬁé? b §4i»3hei{ik?tﬁ%t feafidhe n?:ristfﬁ’nliﬂc nis

met. 38. An apparat us corrpr|S| or sen user equip (UE)
an indication to q@alaiﬁwtmepgﬁlom miicntfqnntyfmqtlenefomc pmetmnsﬁxfibr thp élﬁandltmg

fromthe UE an acsgmmé c&ﬂﬂﬁ@&m%a?e Bﬁl{g%ﬁgb hP% %ﬁ?‘*t@% thefi X; means for

receiving a position estinmate UE; neans for
perform ng | ocation processing with the UE to obtain the position fix for

the UE if the positi of 6.8 S LA ﬁmitﬁsroftﬁﬁﬁ% fgvﬁ'\%m{%QLeﬁrggeﬁ]&?ﬁdogeﬁﬂgetm ed OF

using the position es i'mate f ypassi at1on
processing if thdoqbei sqss;pn byweamathe UEomdt et Wik jegtity etesignatad. to 39ppoiipesition

apparat us ‘of cl ai fedfindiibIRE UEOMRRAS b\ GrioffE Apolibn ELGH KL 0 LR | ent

entity a request tor ep05|t|onf|x means for
providing the poshe mnmematwrawet i operathve taEctive fréve thel netwark ewtity the position fihe
apparatus of claign38ypwherein the means for performng |ocation processing
with the UE corrprlses

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.

39.  The apparatus of claim 38, further compnsing:
means for receiving from a client entity a request for the position fix for the UE;

and



means for initiating a |location session between the LIE and a network entity
desi gnated to support position determ nation for the UE in order to perform
the position fix for the UE, and neans for receiving fromthe network
entity the position fix for the UE. 41. The apparatus of claim 38, wherein
the nmeans for using the position est#mte for the UE conprises neans for
determ ni ng whether the position estinate received fromthe UE neets at

| east one criterion, and neans for using the position estimate if the at
| east one criterion i megnstfor 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 support 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.



