WD 2006/ 084287 PCT/ US2006/ 006992 | METHOD AND APPARATUS FOR PERFORM NG
PCOSI TI ON DETERM NATI ON W TH PRE- SESSI ON  ACTI ON BACKGROUND |. Field

[ 0001] The present invention relates generally to comuni cation, and nore
speci fi cal W 20¢6/0843%2t hod and apparatus for perform ng peSI/USWO6/006992
determ nation. |1. Background [0002] It is often desirable, and sonetines
necessary, to know the position of a wreless device in a network. For
exanple, a wireless user may utilize themireless device to browse

t hrough a website and may click on |l ocation sensitive content. The web

| d t f h it f th irel
dovi ce. "The- ndtibEEORARIABIAR S SRR PERFQRMENGe. vir el ess
device in or dPOSTTIONDE TERMINATION WI FRCPRE-SESSTENY {1 on of

the wirel ess device. The network V\& T\? return a posiiron estinmate
for the wireless device to the web Ywhi ch 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 deRAUKGROUND terns "location" and
"position" are synonynous and are used interchangeably. [0003] To perform
a positi onI'fi x, Figlde wirel ess device makes measurenents for satellites

and/ or ba ati I he wirel ess. .device. The
Wi rel ess S[gg?)_]it?ce ?ﬁ%.%ﬁ%‘&%&%ﬂfe@? rer&él\égegrgmrr@%atug % OTERGAIPLS i BERor dance
with a predetibeatiyried meradead apmrandfonperfignasspaitincetedaimatshat can narrow
the search for observable satellites. |In certain scenarios, it is
desirable to reset the wireless device to a known state prior to

per f or mi ndIt he BeEkbtoduad fi X, as described below. [0004] There is therefore
a need in b@@ art_for _a nmethod and apparatus to flexibly perform position
det er mi natlP&! Wit 9084w dasivhlepart smpEUBISOBEES2Y, 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 posiﬁon 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.

[0003] To perform a position fix, the wireless device makes measurements for
satellites and/or base stations that are observable by the wireless device. The wireless
device typically makes measurements for satellites in accordance with a predetermined
procedure and using assistance data that can narrow the search for observable satellites.
In certain scenarios, it is desirable to reset the wireless device to a known state prior to
performing the position fix, as described below. ,

[0004]  There is therefore a need in the art for a method and apparatus to flexibly

perform position determination.



040684 2 SUMVARY [0005] A nethod and apparatus for flexibly performng
position determ nation for a wreless device, which is also called a user
equi prent (UE), is described herein. In one enbodinent of the nethod and
appar at us, W8 20@/08¢a8k sends to the UE an indication (e.gecr/useoic@mewst for
perm ssion) to performa position fix for the UE. The network al so

sel ecti vep4p68br optionally) sends to the UE a pm session comand for an
action related to position determnatiaon, typically along with the

i ndi cation. For exanple, the command nay direct the UE to (1) clear all
or a portion of location-related Sﬁmﬁﬁﬁe UE prior to performng the
position fix, (2) send back a position estijmate for..the UE. if _.cavailable,
or (3) apH%sh ti"’lﬂrﬁleg‘Pflé}Bga ‘bgrgoéh%]%]iytﬂegﬁg%lf‘?§8§m?rh§%%lﬂ%arur%nr%r% he
posi tion whipkss deeUrhzaRdSsd it e uheteyBiblnean(UE) ki3 @ebctidgdhatin( dn gne  a
grant of permission) to performthe position fix. The LIE also, perforns
the acti opmpedimenl @dhdyethné arbIBPATIES( 3 lﬂetwaﬂwmﬁseteélilev@ﬁ ap igis 4R (fﬁ%t wor k
prior to Qr_i J [ | ithk ONThef § khiigo acti on
Ban T eset TR D o B T oo s
scenar i os seldtieehygbmoptionalty) selilstth ¢e YE rafpoe-nession comstani dor 4n aetipp relathé UE.

[ 0006] Various. .aspects.and epbodi ment £t inventio r escribed in
Further — beaRoR R e OB BT br e OB R SeSR he
features amemand Hag difect the UR ©entleirntlentd portivh bf Iobetimrrelatal datagtthe ent
fromthe detailed description set _forth | ow when taken. i onjuncti on
with the UBREGTIQSCHOMYpg the Posigen Figs {%5 &q&@ia&ﬁgpg%{l%f} %S“i“%i‘é%fof ?‘V% if
correspondi, Aghi, bADUGHUE timé B8RBlandibla pdsiEbOBEsR ildg@tﬂirﬁmg)ﬂ'le Posiabmvor k
capable of performng position determnation. [0009] FIGS. 2 and 3 show

cal | fl owdixf GrherfdE werde-tp ihe Reived aooskRqvIRdEasns (frin At Of RAFFISERY 4P t i at ed
position ] ki L e 2= j oMb d ES/naRd GRe.
o010 P et Rekfe of PIRPEE Akl prtolel e SRS By e pSBmail

det er ni nathyrre¢eives frovetthwondowoukifioa te oninrcohjupttimewith perfarmieg Be posihows a

bl ock di a?irxanfh?sf ac AN Fes&i the UEEL% a'kr}lo%vplestart]&%gﬁ(mlay bg Id%iraﬂﬂe for various

scenarios. The network and UE then perform the position fix for the UE.

[0006] Various aspects and embodiments of the invention are described in further

detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

{0007] The features and nature of the present invention will become more apparent
from the detailed description set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout.

[0008] FIG. 1 shows a diagram of a network capable of performing position
determination.

[0009] FIGS. 2 and 3 show call flows for network-initiated position determination
and UE-initiated position determination, respectively, in a network with a user plane.
[0010] FIG. 4 shows a call flow for network-initiated position determination in a
network with a control plane.

[0011] FIG. 5 shows a block diagram of various entities in the network in FIG. 1.



WD 2006/ 084287 PCT/ US2006/ 006992 040684 3 DETAILED DESCRI PTI ON [ 0012]
The word "exenplary” is used herein to nean "serving as an exanpl e,
instance, or illustration.” Any enbodi nent or design described herein as
"exenpl ar yWO 2086/08¢287 necessarily to be construed as prefRCT/ESR00T006992

advant ageous over other enbodi nents or designs. [0013] FIG 1 shows a

di agr am of4088net work 100 that can perform position determ nation. Network
100 includes a wireless network 110 that3 provi des wirel ess comunication

for wirel ess devices |ocated through ge area of the wreless
network. For si rrpI|C|ty, oRE ME %@@W@@auo is shown in FIG 1.
A wrele Vi fl X ,,or I user
equi pnent f@@%)e 3% r’?ﬁ%dl PPN ?ehre%luﬁg?Iﬂ%xs"é%%g}éjgsegﬁfkﬁgpﬁor some
ot her ter Rty illds@ich Wrryeérﬁmshmﬁ oo désignl @espmyedderan @)d@(emphr}m on

Mul tiple Access (CDMA) . network, a Ti Di yision Milti TDVA)
et vor k. 5 TP¥ SeFEEBY R SPBed il PEreEIed CReL LRy Ru ARt
Orthogonal0 Eﬁr%qyency Division Multiple Access (CFDIVA) netvvork or some

ot her nmul ti access network. A CDVA network may i nplenent one or nore
CDMA r adi éﬂ(ﬁébesﬂﬁedhﬁb‘b\ﬁglaeélamﬁ asPRIWORS 1O dB¥afil P ) and

cdma2000. Cdmz%%% ﬁg otk 1180 %{ngdeﬁﬁﬁﬁﬁ%%f r?c@\goﬂcst 1%5that3f)1%‘0ﬂl@§ Qﬁrele@s TDVA

net wor k r’rgy one or s such G obal System for
Mbbi | e Commuﬁﬁammmﬁor( GBess 'ﬂaes& \lmaued\wbrqagﬁ@ltaﬁhé enveradaragen ofrtbe wel |

known in the_ ar e de

consort i umlﬁﬁﬂetwg%%ﬁélpglﬁ r%i;? %%A&ngggg@ﬁﬁ ahg? are parts
of  Uni vervﬁ@lesé\/@@ldeqna;ebeeﬁmmme amdlmSy sltsema CAUNH B)usercd 20U, a
described in_ docunents from nsortium naned "3rd.Ceneration

Par t ner shimpbpg sfaden azemvm@m QB GhtP n??(ﬁg%i TR s are publicly
avai | abl ejpfaf ClyrirkieYs nGRORALTD ﬁﬁ?%@tascadleem\ﬁiﬁ&@Mulﬁplblzyccé@S(@DMmﬂ bel ow
for UMIS. Wreéeless device 120 is called UE 120 QSGPP t erm nol o\gé in the

f ol | owi ng ndeeck.i pTinon Dipiownsyluitiplendesssy KIIMA) nelvekaf i IFAUSRY, PEEE0R | CS)
client 13%/[ultqip1% Acldg's%td:'ﬁﬂ/[ﬂ ne‘i’\gork, an Orthogonal Frequency Division Multiple Access

(OFDMA) network, or some other multiple access network. A CDMA network may

implement one or more CDMA radio access technologies (RATs) such as Wideband-
CDMA (W-CDMA) and ¢dma2000. cdma2000 covers IS-2000, IS-856, and IS-95
standards. A TDMA network may implement one or more TDMA RATSs such as
Global System for Mobile Communications (GSM). These various RATs 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 System (UMTS). cdma2000 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
specifically described below for UMTS. Wireless device 120 is called UE 120 (3GPP
terminology) in the following description.

[0015] In network 100, a location services (LCS) 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, a
positioning server 150, and a Push Proxy Gateway (PPG) 160. LCS manager 140
provides various services such as subscriber privacy, authorization, authentication,

billing, and so on. Positioning server 150 provides position determination services and



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 nanager 140 comruni cates with
wi rel ess n®iOWOed084280, LCS client 130, a positioning servershbdosend a
Push Proxy Gateway (PPG 160. LCS rmanager 140 provi des various services
such as stA96&4ti ber privacy, authorization, authentication, billing, and
so on. Positioning server 150 provides ppsition determ nation services and
WO 2006/ 084287 PCT[t TS2000/ 006992 040684 4 supports_UE-based. and

UE- assi st supppios UEHemech andhbFeassisted popidionips pardey o dhe ﬁ@n‘?%ﬁ@‘?l’ﬁ%@%{m& he

position of |ofi; e DL€, i UROSSBYwith bikiRact ahafeem dat a
from posﬁoﬁgﬁ?%ds?gg\e?gg %&&I‘[éz}ﬁ%rﬁg%ﬁﬁass@(ﬁeﬁ %’\gsi ti (l)_n_i ng node, the
posi ti on pésitborkig sesver d60.e it Whbassipled ippsitening mndeyide ppsiioniof B B34S st ance

(e.g., neasurene ts%fromthe U BPPG ' h{é biMnd Bt
creates a%<ray B’Iopg’gtsfa’%'ﬁr Oovélrt%fg]gr#sgagc% %f%’rlﬁgatgéﬁ Bﬁﬁrblﬁ){}r} pushi ng
cont ent ViPRGal608$ MRk oanEht e tfa0 tiwaten d afahdird dipplicatiod iPkégrammingalinterface
interfaces. [0016] For sinplicity, FILG i nl hows net k_entities
that are Wl{)ifﬁ’élﬁtlsmtﬁ coReij Yip oh Nefetogs ﬁi‘%é’f’n%wy‘?‘??@gaémﬁe@ﬁﬁ er%rﬁt?l{i es may
al so be refigeled to by other nanes. For exanple, LCS manager 140 nay al so
call ed be an LCS server, a |location server, a _nobile_ positioni ngf cent er

(MPC), a @etléhay FoeosimmicitnddiG. drimaiait $ows aetverk egiiiessi§alone Pepgertiithni ng
server 150 I . a (N ] I iothér b&E%s) , a
servi ng n@Bs:'{ﬁen ?%?:a I?aglr?ﬁ'cghfg%r&?gﬁéﬁﬁgﬁg@tsﬁggﬂ%fér@ géﬁB?% , ra net wor k
may i ncl udfer examples @dSembnager t40 mey woe kaltadthietandsCS bervere aA0qaHON baECTahy r ange

of services..[0017] FIG 1 @% a.speci fi r.Ghi for neiovgr k 100.
In this artRilaesiiming caper § %ﬁaogaﬁeosaiytr?%ﬁllgrll%a{sigé %/egl?&i(?@ﬂ‘e@é%ange nmessages
vi a LCS napagefind 46kvedi® hayaslis basaiedps @oyitibo rdetehminatiomentiyt (PDE3sa
Posi tioning server 150 may co 'é;at ewth LCS ngnalga?r }(t40 USicffxg one
i nt er f ace Sgr¥ing mobils Ipgayop ﬁ?‘é?rfn_&g’ﬁ) da ARl SSP- cBherftal 4t WRECRSUEST20 via
LCS managefy daifickis sthet@k REt idsbR CAPsBvide afly san@éloflddpvitedt er f ace) . Ot her
Y ! . R

architectures with other interfaces between the varjous network entities
may al so [ 7hsedFIGod shewsersgecifip architecture for network 100. In this architecture,

UE 120 and positioning server 150 exchange messages via LCS manager 140, which

acts as a proxy for these two entities. Positioning server 150 may communicate with

LCS manager 140 using one interface (e.g., an Llp interface) and may communicate

with UE 120 via LCS manager 140 using another interface (e.g., an Lup interface).

Other architectures with other interfaces between the various network entities may also

be used for network 100.

[0018]  Network 100 may utilize a user plane or a control plane to support position

determination. A user plane is a mechanism for carrying data for higher-layer

applications and employs a user-plane bearer, which is typically implemented with

various protocols such as User Datagram Protocol (UDP), Transmission Control

Protocol (TCP), and Internet Protocol (IP), all of which are well known in the art. A

control plane (which is also commonly called a signaling plane) is another mechanism

for carrying data for higher-layer applications and may be implemented with network-

specific protocols and signaling messages.

[0019] UE 120 may also receive signal from various satellites, such as satellites 170

in a Global Positioning System (GPS). GPS is a constellation of 24 active and some

spare satellites that circle the earth in well-spaced orbits. UE 120 may measure signals



[0018] Network 100 may utilize a user plane or a control plane to support
position determ nation. A user plane is a nechanismfor carrying data for
hi gher-1 ayer applications and enpl oys a user-plane bearer, which is

typi cal | y W@0eMB8#82d with various protocols such as Useruatamsem
Protocol (UDP), Transm ssion Control Protocol (TCP), and Internet
Protocol 04®p4 all of which are well known in the art. A control plane
(which is also coomonly called a signalifig plane) i's another mechani sm

for carrying data for higher-1layer applications and be_ i npl.enment ed
Wi th net vk GBS sarPiss B QOB PEIIMEISE GRRaITEoHE Leee sieli) THES 120 mmy
al so receiyeqshanml mhy Ghskaks %ﬁp%%%ﬁebis& BSsiti ik mae fophelUE.tes 170 in a

G obal Positioning System (GPS). is a constellation of 24 active and
sone spal@20at el Thetpesitiohat UBi12@ maythsacqgstedhby Al)waplicaprec@PpoiBitiss UE 120
may neasure .sigpals. 3 820 b P40584 Bcatfohem GPS
satel li teéle(L;lhr?’d@gb%)V §%Cﬁ98§2tggé%§§éat%éur errg%%%g]?%%%f ﬁed;ggsa elcall iot es.
These neasuieNRIIGS diayt 130, whiel r¢solts onptverkanipieed ipssitipo déteintnatiost iltat e f or

the UE. [0020]. The pOSiti f _UE.120 b ated bu (1 al e
(ASIOS) rLr%Fﬁ“?i ’“"a‘?"o Qshﬁlﬁgnﬁ%ﬁi‘ﬁw %‘Eﬁ {@We% _rlt:r_e]qlu %%P‘g?%adyb&(%}ﬁ%‘?afg‘g&'ca i ons

det er m natyhQsus efitled, ApplaRaabis; ahd endts. r BonélagtyAtorhd Sk enhpl@tcall Fywswior ch
results in network-i nl%i ated position determnatiaon. gb?%hgeneral ,

net wor k- i metYak-ddtizpdnde/initintad Ber it B teR I A8y be triggered
by vari Ol[éofi U RS 2 SRR SREQRSIary?0ll BYRMOD. foF HetvidrREhitiXted SOBEon

exenpl ary ca flows for network-initiated and UE-initiated position

det er m natdetsnmapordiaswtwarsd 0B etitve vicopkep. FrzallXlayhd0R Wh 18Qénplaagey cal |
flow 200 f n rkeinifi ShLdon: ' ' ' 00 with
a user pl ;I;éewhg‘goe\r,\é)ocsgllowé f’%&é gﬁ@?&&éitgd&u}gg&g\%{f g?gg%r%y&%b%ﬁo %}y}g%gﬁe%i on is
bei ng soughkdocialdsvith thetanget 8 MO 150 serves the geographic area

xoout o5 WP o1 A SRS s Ul 1P ot  WEI ARRRUE Pefboel P aBle of ner
browser apphlicaabh Q8) solé WNEESbraweabsplitaticandbiodgeeat ebditoc ahd abqueansi tive

content by sending a WAP I—der Text Transfer Protocol (HITP) O&gruest to
LCS cl i entlocagon wengitierconieat by senging 2 1WOP(Hyess ot Tegnsfsr Aratgio! not

Request to LCS client 130 via wireless network 110 (step A). Step A may or may not

o
—

be present for network-initiated position determination. In general, position
determination may be initiated on the network side by various entities and/or in
response to various events.

[0023] LCS client 130 receives the WAP HTTP Request and determines that the
position of UE 120 is needed in order to provide the appropriate content. L.CS client
130 then sends a Mobile Location Protocol (MLP) Location Immediate Request (SLIR)
message to LCS manager 140 to request for a position fix for UE 120 (step B). MLP is
one signaling protocol that may be used for the communication between LCS client 130
and LCS manager 140, and other signaling protocols may also be used for this interface.
The MLP SLIR message may contain, for example, an identifier for UE 120 (msid), an
identifier for LCS client 130 (Ics-client-id), a location quality of service (qos), and so
on. The qos indicates the required accuracy for the position fix for the target UE.

[0024] LCS manager 140 receives the MLP SLIR message, authenticates LCS client
130 based on the lcs-client-id, and determines if LCS client 130 is authorized for the
requested service (also step B). LCS manager 140 may perform a subscriber privacy
check to determine whether a position fix is permitted for the UE (also step B). This

check may be performed based on (1) the lcs-client-id, msid, qos, and so on, included in



be present for network-initiated position determ nation. In general,
position determnation nmay be initiated on the network side by various
entities and/or in response to various events. [0023] LCS client 130
recei ves tWO W@8HBTP Request and determ nes that the posuUsicamwoedoz UE 120
is needed in order to provide the appropriate content. LCS client 130

t hen send840884bbi |l e Locati on Protocol (M.P) Location | medi ate Request
(SLIR) nessage to LCS manager 140 to reguest for a position fix for UE

120 (step B). IVILP is _one signa pro coI at e us or the
conmuni cathegrcaed NeR SId8 wpisagh 11%829 %ﬂ’ﬁ’ﬁ%}@l iﬁfér aa?H PHer
signal i ngwﬁ’ﬁc‘ﬂHQ 1@&11%3(@ %ﬁr@ﬁssbl?sefjﬁtetﬂeftﬁf Ifhh@ subRE ek %ﬁ@ae chagk PasResSLI R

nmessage may cont for exanple, an identifier for sl d) an
i denti f i ethehdhe L@&lmhg staps o @all flow- 200 eontingegys descrited Delayh Q Wis§ 1bf

service (gos d so CIoKs ggopt f or the
position ﬂ? QLP%F% e Fg élee'f; 11—%@ atﬁ%b%gﬁ Iﬁ%ggé 1%288%6(%?1%&?%%% ves t hé M_P
SLI R nmessageforaki¢ hepesianiepdcd, Cal Elbivedf0 terbBfatbrasely and joips tcgerM.and - i d,

and deterpmines if L client 130 ri ze for the requested service
(al so ste&cﬁ)ma@% ASYEE 28 ABPYTR bl aiﬁf'ﬁ Tubscriber privacy check to
det er m ne [y¢28§ herrr all POk tapSiibableXhécks pwm Et%p@ fref msanuagémzx@onﬁmp B).

Thi s check may be perforned based on s-client i qos,

and so onjodatien pepsessing Wit Q@d@ﬁd’a’@?@dfnb@l' @%ﬁbﬁ@ﬁ%@‘é%“hegﬁ)@ t he

received NyP I%Ié]ﬁl ?%@ 1?15'}1 c&r%alnafd?ré%fainb% Qr sefsi®H REGHiHT (s@d’éldcnﬂi),
ichis p

subscri ber, ically the wireless user at the UE. If the
subscr i bemopfi¢ariay a qivsitknipasseds, (posmede)t e adgivas FrnbCS tepragelbd4@ I f1 ow

200 continue _as d bel acy
check.fai g HEREL fhod Hhrs Wil ihior f peck 6 WG R BRI O,
t he requestie doramiicatton b&leerIf thewe2O@rkt mxdnthe dfe Sorethel lpcaiod jequrss {The st ep M

and LCS nan er ret a bIe Preturn code. .[0025] I f all
of the apﬁ‘PP ’iOB”a U]f?gl?é% ‘E‘F no?ti\c Olﬂ&mﬁgﬁ}a SRS PR K at es

| ocati on RpRORESFINNSqIkE -ﬁdléﬁ) d&@lcbuorswuﬂ)taﬂgcmeﬂ:whi wmaageertfof thee UE
(step Q The LCSIN ?T nmessage may contain, for ex a session

nmpl e
i dent i fi eloqases &ayaitd)The aotifgation pemmegs  Riclydnelndssi seerRsg@enpBEhie) , an
address T QlohGR RN agR' p&s‘%@orﬁﬁﬁstnode indicates which mode to use for position

determination, e.g., UE-based or UE-assisted positioning mode. The LCSINIT message
may optionally include a pre-session command that directs the UE to perform a
particular action related to position determination. For example, the pre-session
command may direct the UE to (1) clear all or a portion of the location-related data
stored at the UE, (2) send a position estimate for the UE, if available, back to LCS
manager 140, (3) apply a position and/or time offset in computing a new position
estimate for the UE, and so on. The LCSINIT message is implemented as a WAP
PUSH trigger to start the location processing. The location processing includes
appropriate signaling exchanges and processing to obtain location information for the
target UE. LCS manager 140 starts a timer LT1 upon sending the LCSINIT message
(also step C). The LT1 timer is used to timeout the location processing if a response is
not received from UE 120 prior to expiration of the timer.

[0026] = UE 120 receives the LCSINIT message from LCS manager 140. If a pre-
session command is received in the LCSINIT message, then UE 120 performs the action
indicated by the command, e.g., upon receiving the LCSINIT message or at a later time.
If notification or verification is required, as indicated by the notification parameter in

the LCSINIT message, then UE 120 provides popup text or some other display to notify



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

unanbi guously identify the comunication between the network and the UE
for the location request. The notification indicates whether to perform
(1) notifiW&2e¥84287i nform the wirel ess user of the | opect/Usmoagm@eest and
(2) verification to obtain consent fromthe wireless user for the

| ocati on P&$est. The notification parameter typically includes sone
pertinent text for notification. The po%itioning node indicates which

node to use for position determ natjon, ., _UE:atba e({wgr UE- assi st ed
posi t i oni M Wisdess uqfrx@fuwlmwemg%&g@catwayn@ﬁp?w T@l iUte | ¥ ygritication
pre-sessi (?{'re QERBAG, tRakindéds 46d: s dRGedhe é&elp?&fl&fr Ry thB 3ddatiGiiegliesBCt | ON

related to SI tion determ nation. For exa pre-session comand
may dir ecl[OQZﬁ]a UES the (virplesd aser gadnts e lacqb\@n tfﬁqutoiheﬂh‘éEl 130 ArpRsaEes BF at ed
data stored.at the HE Si 110 ()1} r tf?

avai l abl e loaﬁg%rk Pfogeﬁ_stﬁ b %]tgé\gﬂg i %gjés of ﬁ§6 a p%@lt{l#oarﬁé ?gﬁﬁg“ o

of f set i n pegtimutitagninativeuploas, tfmoerxam@w; thwduereﬁmelltmﬁ)rmﬁ;omwdllmfp) @md The

LCSINIT ness is.1.npl nted, as WAP  PUSH tri st

| ocation pio Qgé)éi’a?‘?&me?ﬁ@%e@éa&%r‘?elzmel&aéwﬂ&lﬁyrjf’& ‘%g‘ggo prge%ile &BP‘]OB?%C

si gnal i ng ,exGHRRARE %}dthgr[%esﬂlenUEt@ pEhtigdsNmh P GRtised tb nfeiimbiel whichor t he
target UE. LCS nana

% 140 starts a t| mer LTI on_sendi ng t é’a§8| NI T
nmessage (Paifenisg awde)o qigdo parforay hipgsitio fl}sféﬂthle&% i HEdgt t lﬁer‘i‘esepcg _
processi nio'cénoﬁ\o%egéfé% &%ERE%) n0dagk REEEY Gthnk éi’rﬂléj%o 38010 511 Qatib® s@¥iBh T at i on
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various types of information that are pertinent
(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.

[0028] 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.
[0029] 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 and LCS manager 140 decides to use this
position estimate, then call flow 200 performs step G and then proceeds to step M.
Otherwise, LCS manager 140 initiates location processing for UE 120 by sending a
Position Request (PREQ) message to positioning server 150 (step E). This PREQ
message may contain, for example, the sessionid, the posmode, the cellinfo, and so on.

LCS manager 140 starts a timer LT2 upon sending the PREQ message (also step E).



position determ nation such as, for exanple, 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 determ ne which positioning node to use to
performa POSYE#STi x for the UE. UE 120 then sends a BrHP$2004/962%92i on
Request (SLREQ nessage to LCS manager 140 to initiate a | ocation session
with the P_‘@Ssﬂmanager (step D). This SLREQ nessage nay contain, for

exanpl e, the sessionid, the cell information, the selected positioning
node, the LE capabilities, and L
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command to direct UE 120 to perform certain action related to position determination, if

this command was not sent in step C). 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.

[0032]  UE 120 receives the SLRESP message from LCS manager 140 and stops the
UT1 timer (also step G). UE 120 then starts the positioning procedure by sending a
Position Determination Initiation (PDINIT) message to LCS manager 140, which
forwards the message to positioning server 150 (step H). This PDINIT message may
contain, for example, the sessionid, the cellinfo (e.g., the identifier of the cell in which
UE 120 is located), request for assistance data (ad), a coarse position estimate for the
UE, and so on. UE 120 starts a timer UT2 upon sending the PDINIT message (also step
H). The UT2 timer is used to timeout the communication with positioning seryer 150 if
a response is not received from the positioning server prior to expiration of this timer.
[0033] Positioning server 150 receives the PDINIT message from UE 120 and stops

the PT1 timer (also step H). Positioning server 150 may then start a precise position
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server 150 if a response is not received fromthe positioning server
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UE 120 (also not shown in FIG. 2).

[0035]  After obtaining all of the pertinent assistance data (if any), UE 120 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 pdsition 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. The
measurements for GPS satellites are made with the assistance data available at UE 120,
which may have just been downloaded from the network or GPS satellites. 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, the position estimate computed by 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



H)y. The UT2 tiner is used to tineout the comunication with positioning
server 150 if a response is not received fromthe positioning server
prior to expiration of this timer. [0033] Positioning server 150 receives
t he PDI NI TWRe8¥A§E87 rom UE 120 and stops the PTl ti merPQRUS2006106992 M
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information for UE 120 from the received PRPT message and sends an MLP Location
Immediate Acknowledgment (SLIA) message to LCS client 130 (step M). This MLP
SLIA message contains the requested position estimate for UE 120 (posresult) and
possibly other pertinent information. LCS client 130 receives the MLP SLIA message
and uses the position estimate for UE 120 to retrieve the location sensitive content
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
are 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.
[0038] UE 120 may store various types of location-related data. The location-
related data may include, for example, GPS assistance data, a position estimate for the
UE, a cell-ID database, and so on. Table 1 lists some types of location-related data and

their short description.



measurenents for GPS satellites are made wth the assistance data
avai l able at UE 120, which may have just been downl oaded from the network
or GPS satellites. For the UE- based positioning node, UE 120 further
conput es aWpPA8{084287 est i mat e based on the neasur enment SECIEB2R®RD0EN2N sends
a PDMESS nessage that contains an RRLP Measure Position Response nessage
to LCS nafé§®& 140, which forwards the nessage to positioning server 150
(step J). The RRLP Measure Position Respbdnse nessage nmay contain the
measurenents nade by the UE, the position estinmate conputed by the UE,

and/ or request for nore assistance data. For the UE-assisted positioning
node, UE 120 starts a tinmer UT3 upon sending the PDVESS nessage (al so
step J). The UT3 tiner is WO 2006/ 0848871 PCT/ US2006/ 006992 040684 10
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and Position Estimat A position estimate previously computed forthe UE a
osition Estunate available at the UE,

Cell-ID Database | A database of prior positions of the UE as a function of cell ID.

[0039] The GPS assistance data is used to narrow the search for GPS satellites and
may include, for example, an almanac, an ephemeris, time information, ionospheric
information, UTC, and so on. Each GPS satellite transmits an almanac that may be used
to calculate the coarse positions of all active GPS satellites in the constellation. Each
GPS satellite also transmits an ephemeris that may be used to calculate an accurate
position of itself in the constellation. The timing of each GPS satellite, which is often
referred to as GPS time, may be obtained from the signals transmitted by the satellite.
Each GPS satellite also transmits its UTC time offset and ionospheric information.

[0040] UE 120 can make measurements for GPS satellites more quickly with the
assistance data, which can narrow the search for observable satellites. UE 120 may
obtain the assistance data from the network and/or download the data directly from the
satellites. UE 120 typically stores the assistance data until it becomes stale, at which
time the UE may request new assistance data from the network or download this data

from the satellites.



possi bly other pertinent information. LCS client 130 receives the MLP SLI A
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(UTC). Position EStimate A position estinmate previ ou,slfy conputed for the
UE and awhidiml witil ppsidonygstimate for the UE (e.g., when the UE 1s first po ered on) or

to limit the search range for satellites.

[0043] In certain scenarios, it is desirable to clear all or a portion of the location-
related data stored at UE 120. For example, in order to perform UE performance
testing, it may be desirable or necessary to clear all or certain portion of the location-
related data at the UE and force the UE to obtain new location-related data. As another
example, a recovery mechanism may be needed in order to force the UE to clear certain
location-related data that is known to be bad, e.g., an almanac for a time period that is
too far in the future.

[0044] In an embodiment, the network may send a pre-session command to direct
the UE to clear all or a portion of the location-related data stored at the UE. This pre-
session command can reset the UE to a known state for position determination. For
example, pre-session command may direct the UE to (1) clear all or some of the
assistance data to force the UE to update its assistance data, (2) clear the current
position estimate for the UE to force the UE to compute a new position estimate, or (3)
clear the cell-ID database to purge old position history for the UE, e.g., if the UE has
moved to a new city.

[0045]  In another embodiment, the network may send a pre-session command to
direct the UE to perform certain action prior to or in conjunction with performing a
position fix for the UE. For example, the pre-session command may direct the UE to
(1) apply a time offset to the UE’s clock estimate in making pseudo-range
measurements for GPS satellites or (2) apply a position offset to an initiate position

estimate for the UE in computing a position estimate for the UE. The network may also
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| ocati on- message sent to UE 120 in step C of call flow 200 in FIG. 2. UE 120 assigns a value to
the UE session ID upon receiving the LCSINIT message. The sessionid is formed by
the network-assigned value for the Server-SessionID field and the UE-assigned value
for the UB-SessionID field. All subsequent messages should contain this sessionid.
[0048] In an embodiment, LCS manager 140 sets the UE-SessionID field to one of
multiple possible values to indicate the desired action (if any) to be performed by UE
120. Table 2 lists various clear actions and the corresponding commands, for a specific
embodiment. A value of 00000000b for the UE-SessionID field indicates a normal
mode with no pre-session command being sent. Each of the other values for the UE-
Session]D field is for a different pre-session command that corresponds to a specific

action to be performed by the UE.



rel ated data stored at LIE 120. For exanple, in order to perform UE
performance testing, it nmay be desirable or necessary to clear all or
certain portion of the location- related data at the UE and force the UE
to obtain new |l ocation-rel ated data. As another exanple, a recovery
mechani sm WEYOW&88tded in order to force the UE to cl S4T/ERP640¢92

| ocation-rel ated data that is known to be bad, e.g., an almnac for a tine
period the%%%s too far in the future. [0044] In an enbodi nent, the
network may send a pre-session command #4 direct the UE to clear all or a
portion of the location-related data stored at the UE. This pre- session
command can reset the UE to a known state for position determ nation. For
exanpl e, pre-session conmand may direct the UE to (1) clear all or sone of
the assistance data to force the LIBbIe@ update its assistance data, (2)
clear the current position estimate for the UE to force the LIE to
conpute a e SLL1 st mate, or (3 eceII-IDdataba>eto
purge ol d Oﬁfﬁ‘%)ﬁ}§ i story forthe "'(: )C‘D\ésgl%ual?he YE—has—ov to a new
city. [0045] ©booGooOHher a\rdmdiopemloneh@mmgﬂlwmaklom«;la@éﬁeraat%lféél%essi on

command t o[—dTTEC e rtain action prior to or im
conj unctiop V\,iO.DﬁOO QI“? orrliﬁ 51%‘ %@Fﬁ“ﬁ@ fix for the UE  For-exa e, the

\.aI\ULII’JI
pre-sessiop C@UU@MOIETBY dl‘lé@@tmatdae UE to (1) apply a tinme offset |to the
UE' s cl ocklesti+rate ek ”§p1§’°e“”° range neasurenents for GPS

satellites I'OpleQB]blv &1% nﬂﬁlﬂsffset to an initiate nnclflnn

estimate for tjagoideohn cmtlbﬂmg@npmhnmnestl mate for the UE. The
net wor k may—al-se—AB-2606084287PCT11-S2006/ 0069920406384 I3~ send ot her
pre-sessi ofi cORAHINGEdt o |dFlPEH TS HEICOES¢ o perform other actions prilor to or

| n conj untTT o, didoly, P f@EATMNGIES AeRlahtedthud.i x for the UE. [0046] |In

general , alpre-sSession-comrara—Aay—be—Ssefrt—by—vartous metwork—entT|ti es

(e.g., LCS|nmartd§er00040 ar@lﬁ@lrm@@@il@fitmﬁt%g server 150 in network 100) and
at various| St ac [ i sition determnation (e.g.,| in step
C, Gy or | Lin liﬁﬁ(?do Pn\l\l a¢,18 Ceﬂ\m O%Iabg\% A nrn sesston—coerrrand—ray al so be
sent in variougifimahds ofcmugmosedate@glataah‘réeh& work to the UE| In an
enbodi ment —apre-sessionm comrand nay sel ectively (or

[0049] For the embodiment shown in Table 2, the UE-SessionID field includes 8
_ bits and is set to all zeros for the normal mode. The UE-SessionID field is set to
different values for different pre-session commands. Each pre-session command
éorresponds to a clear (or purge) of all or a portion of the location-related data at the UE
prior to performing a position fix. For the embodiment shown in Table 2, each bit of
the UE-SessionID field is mapped to a specific type of location-related data. Each type
of location-related data may be cleared by setting the associated bit to “1°. For example,
the almanac and ephemeris may be cleared by setting the UE-SessionID field to
00000110b. This encoding scheme allows the UE to quickly ascertain which type of
location-related data to clear, if any, by examining each bit in the UE-SessionID field.
[0050] For simplicity, Table 2 only shows pre-session commands for clearing
location-related data. Other pre-session commands for other actions (e.g., to apply an
offset in performing a position fix) may also be encoded. In general, any encoding
scheme may be used for any set of pre-session commands supported by the network.
[0051]  The network may send a pre-session command in the UE-SessionID field of
the sessionid, as described above. In general, the network may send a pre-session

command in any designated field of any message.



optionally) be sent in the sessionid. The sessionid is conposed of various
fields such as, for exanple, a Server-SessionlD field and a UE-Sessi onl D

~field. The Server- SessionlD field contains the part of the session ID

that i s as®ogneds4$7 network 100 and is unique anong alrCiACSBoosaneger s and

positioning servers in the network. The UE- SessionlD field contains the

part of t¥H@6&%ession ID that is assigned by LIE 120. [0047] For

networ k-originated call flow 200 in FIG52, LCS manager 140 sets the

Server-SessionlD field of the sessionid.tq an siLgned .val u ets the
UE- Sessi ol¥082] fi 81Q- D showe a8 PegPRiALY yel! %eg ﬁx’gﬁ 5’2 Eﬂig%atﬁgl ﬁ% s%t he
sessionid I sags se onk2@ WIAPSb@}W & af UBald0 f | ow
200 in FI ?:‘ilta?’s%ﬁhq? ok TR 26 apflicar i

0 assigns a value to _the UE_sessi an Lf cei ving
the LCSI I\Hlt?énqﬁsts)aagmss Tivetioessaiisr epnieat #idrroeliony 13¢ (iep \kén-%& gg‘s}%’ned
val ue for  the d icatiy t he
UE- Sessi OWFE)S?I?%E (i\?‘%ﬂ géagluee %%@g“g%iﬁ%%gﬁ? %%WalAr/{at i s sessionid.
[0048] | neean, @Wg@dtomeﬁ) residsh ardUTRYAY invdi@s sdos] ARE atyEregaesty DpAsHioNifE d t o
one of nulti pl.e possible values to indicate the desired action (if any)
to be perf%rﬂl*ﬁa‘dEWeHE 120. Table 2 lists various clear actions and the
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acti on to%&g%tr%%rne §S§f[ZE]UE WO 2006/ 0388428a7 PCT/?)F820061006992
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00001000b tizbeay L iiooas Aberiod. idomasdgeoid0 nRHEIBDI OLs- @Bse@n ceyn@and inea of f set .
SLRESP message in step G. Positioning server 150 may also send a pre-session
command in an RRLP Measure Position Request message in step I. If a pre-session
command is received, then UE 120 performs the action indicated by the received
command prior to or in conjunction with performing the position fix. After performing
the position fix, the UE API returns the position estimate to the application (step M).
For WAP applications, the WAP browser at UE 120 re-requests the content and
includes the position estimate in the request (step N). For WAP applications, LCS
client 130 downloads the requested content (step O).
[0054] FIG. 4 shows another exemplary call flow 400 for network-initiated position
determination in a UMTS or GSM network with a control plane. The UMTS/GSM
network includes an LCS client 430 that is similar to LLCS client 130 in network 100, a
GMLC 440 that performs the functions of LCS manager 140, a serving radio network
controller (SRNC) 450 that performs the functions of positioning server 150, a target
UE 420 that is similar to UE 120, a home location register (HLR) 460 that stores
registration information for UEs (including UE 420) that have registered with the
wireless network covered by the HLR, and a third generation visitor mobile services
switching centre (3G-VMSC) 470 that performs switching functions (e.g., routing of
circuit-switch messages and data) for UEs within its coverage area,
[0055] For call flow 400, LCS client 430 requests the current position of target UE
420 from GMLC 440 (step 1). GMLC 440 verifies the identity of LCS client 430,

authenticates the LCS client, and determines whether the LCS client is authorized for
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| ocation-rel ated data at the UE. [0049] For the enbodi mrent shown in Table
2, the UE-®osgoaiB field includes 8 bits and is set tRCEUS20m@0e92for the
normal node. The UE-SessionlD field is set to different values for
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type of location information requested (e.g., the current position), the UE identifier, the

LCS QoS (e.g., required accuracy and response time), an indication of whether LCS
client 430 has override capability, and possibly other information.

[0058] 3G-VMSC 470 may authenticate GMLC 440 and verify that the location
request is allowed (also step 4). If the location request is allowed, then 3G-VMSC 470
may invoke the wireless network to perform paging, authentication and ciphering of UE
420 (step 5). UE 420 may provide its capabilities, e.g., the UE-based and/or UE-
assisted positioning modes supported by the UE (also step 5).

[0059] 3G-VMSC 470 sends an LCS Location Notification Invoke message to UE
420 (step 6). This message indicates the type of location request (e.g., the current
position), the identity of LCS client 430, and whether privacy verification is required
(step 6). This message may also include a pre-session command that indicates whether
a particular action related to position determination is to be performed by the UE. UE
420 notifies the wireless user of the location request. If privacy verification was
requested, then UE 420 queries the wireless user regarding the location request and
waits for the user to grant or deny permission. UE 420 then sends an LCS Location
Notification Return Result message to 3G-VMSC 470 (step 7). This message indicates

whether permission is granted or denied and optionally includes a position estimate for



[0053] If UE 120 is able to calculate the position fix locally w thout any
interaction wth the network, then call flow 300 proceeds to step M and
the APl call is returned imediately. Qtherwise, if UE 120 needs network
assi st anceWoWdKiPdl e a position fix, then the UE ini tPCRES2086/006002t i on
session with LCS manager 140 by sending an SLREQ nessage (step D). Steps
D t hr ough#06% cal|l flow 300 generally correspond to steps D through L in
call flow 200. LCS manager 140 may send 1§ pre-session conmand in a SLRESP
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i ncl udes tibetiposifbinmioastimated, the VRecapahiiiésst and thepLRF. Qe SRR 450

applications, LCS client 130 downl e stad e stgp 0).
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posi tion galienmaRidypand the UBMEpabitit GSMREOWk then tihitiates @ntappioppitane.  The
UMIS/ GSM networ k i ncl udes aﬁ L client 4$0 th%é *:s sim Jnea{h Lo client
130 in netmgssaee semence forsheceleaigd PASEONRE PRIHEEPE FONREIBIfs NS T8 manager
140, a serylnged Ay Rk WRHKH HRNEK Bl ih @1G (BRNeh A4G0S positiofiag procedird. he
functions of positioning server 150, a target UE 420 that. is simlar to

UE 120, a Aowssigodmticorsqnaise s inflMiRy PABEFSsIAR cOBIsRe {e-8r dgPnst V4% M¥n
i nformatiop for tlgg% (jn ir%eéi@ﬁ Mo 420388k DAMEd T8Gb5kahRd i pdiitoRe
Pl RER Y y the HL

W rel ess networ ere R, “and a third generation visitor nobile
services duirmihtiog dENHACE HeBEGTIVEE) reqTided measusemdnsy ged seortes ieither fignct i ons
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verifies the jdentity of LCS client 430, authentjcates the LCS client,
and det er nﬁ’%'éi@n%ép?%v CORPUIES PPN e?t@laé%EWo&lezgﬁa?a(?Fd Wb BB IEFHEL287

PCT/ US20064,00628%nts 04%08&4 436 then sends to 3G-VMSC 470 an RANAP Location Report
message that contains the position estimate for UE 420 (step 10). 3G-VMSC 470 then
sends to GMLC 440 a MAP Provide Subscriber Location Ack message that contains the
position estimate for UE 420 and possibly other pertinent information (step 11). GMLC
440 then sends to LCS client 430 an LCS Service Response message that contains the
position estimate for UE 420 (step 12).

[0061] Call flow 400 is described in detail in documents 3GPP TS 23.171 and 3GPP
TS 23.271, both of which are publicly available.

[0062] For clarity, specific call flows with specific steps and messages have been
described above in FIGS. 2 through 4. In general, call flows for network-initiated and
UE-initiated position determination may include any number of steps, which may be
different from the steps shown in FIGS. 2 through 4. Furthermore, the call flows may
use any messages, which may be different from the messages shown in FIGS. 2 through
4. The network may issue a pre-session command in any message and at any step in a
given call flow.

[0063] FIG. 5 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

modem, a stand-alone position determination unit, or some other device. A base station



t he requested LCS service. If LCS client 430 is authorized, then GWC 440
derives an identifier of target UE 420 and determ nes the LCS QS from

ei ther subscription data for the subscriber of UE 420 or data supplied by
LCS cli ent WO2006/084287 UE i dentifier may be a Mbil e Subsers/benodoseidh

(MSI SDN), which is a dialable nunber, or an International Mobile
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sends an L%Sve asswtance data from satellites, and so on. A processor 530 performs processing

for UE 120. A memory unit 532 stores program codes and data for processor 530.
[0065] 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) 534 to generate a reverse link modulated signal, which is transmitted via
antenna 522. At base station 112, antenna 518 receives the reverse link modulated
signal from UE 120 and provides a receiver input signal to a receiver/demodulator
(RCVR/Demod) 520. RCVR/Demod 520 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 510. Processor 510 performs processing for base
station 112. A memory unit 512 stores program codes and data for processor 510. A
communication (Comm) unit 514 allows base station 112 to exchange data with other
network entities.

[0066]  Within network entity 142, a communication unit 544 allows network entity
142 to communicate with other network entities. A processor 540 performs processing

for network entity 142. A memory unit 542 stores program codes and data for processor



Notification Return Result nessage to 3G VMSC 470 (step 7). This nessage

i ndi cates whether perm ssion is granted or denied and optionally includes
a position estimte for WO 2006/ 084287 PCT/ US2006/ 006992 040684 17 UE
420. |If peVWRi28&i084287Ts granted, then UE 420 perforns thercuts2oms/mwevd: cat ed
by the pre- session command (if any) received fromthe network. [0060]

3G VMBC 4H968%knds a Radi o Access Network Application Part (RANAP)
Reporting Control nmessage to SRNC 450 (4pep 8). This nessage contains the
type of location information requested, the UE capabilities 4and the LCS
QS. SRNCS450 As@teass S4A Hpiss dpiorREEPp 8PP Yni%h g sk ie%d on the

| ocati on [eQUART infbhBitioh 86MbE thi&HEMbACIPS Aftahbedddl a@pabib)l i ties. SRNC
450 then Initiates an appropriate nessage sequence for the sel ected
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GVLC 440 midiaproBessursdethgublsetrinie pnitodesignsa tackerions sthg dungiigns dgsrikehs t he
posi tion %sti mat e f or. V=LA nd possibly other pertinent information

(step 11).er§\17l’_8a910 'THen "sends to LCS client 430 an LCS Service Response
message t @I68E ontFair ns stiteare pingilérhamatzst ithe neetfolr mafE W2 dmplemepted 2)ith [ 0061]

Call flow 400, is described i.n detail .in dogunent.s 3GPP. TS. 23.171.,and 3GPP
TS 23. 271m998kh 8- \R/Fﬂcéﬁtﬁ” é“’&ngP%’&PQ SW&?E@% PS&O%%J]““&S’PS c‘\%?fr“ﬁb?@,
speci fic Galeln. fTiN®fMatd coBiBEGial b6 sBlia :anemsBasades., ansorpean 53gescri bed

above in FIGS. 2 through 4. In general, call flows for_petwrk-initiated
and 542 in FIG. 5) and executed by a processor (e.g., processor 530 or 540). The memory

unit may be implemented within the processor or external to the processor.

[0069] 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

scope consistent with the principles and novel features disclosed herein.



UE-initiated position determ nation may include any nunber of steps, which
may be different fromthe steps shown in FIGS. 2 through 4. Furthernore,
the call flows may use any nessages, which may be different fromthe
messages shown in FIGS. 2 through 4. The network may issue a pre-session
command in any nessage and at any step in a given call flow [0063] FIG
5 shows a bl ock diagram of various enggties in network 100 in FIG 1. UE
120 may be a cellul ar tel ephone, a user termnal, a conputer with a

wirel ess nobdem a stand-al one position determ nation unit, or some other
device. A base station WD 2006/ 054§ /ARES/ US2006/ 006992 040684 18 112
provi des w rel ess comruni cation for wireless network 110. For sinplicity,
only one network entity 142 is shown in FIG 5. hbtmork entity 142 may be

f th
ranager 140" BObR P FTebtnERay R ol o Bogt AU Ae 1 or ar o

link, base station 112 transmts data, signaling, and pilot to the UEs
W|th|nn YO, GUBPEYBE ar ea. These various types of data are processed (e.g.,

encoded, nodul ated, filtered, anplified, quadrature nodul ated, and
upconver t ed} By U Tesgiyinedram fhemg fR g}dlqa%@rmmpn@msmen Gaoéihet GEn
forward |ink nodul ated signal, which is transmtted via an antenna 518.

At UE 120, famghe BRnsengiag to theaictressk ah ecknbolaggment tb ipkerfomal the pbsidos fignal s
frombase station 112 and possi bly other base stations and provides a

recei ver i npuhe BiEgreativing feont theaictarrk d proshssiod commBRAMRADRM0EEs &2kted The
recei ver input signal may include received signals for base stations and

possi blotaticiatetitdd da@Sto HRCIRIJIGTIM! aDId4kt B HORBE DEE nichfdry BOGE Vjﬁrcohfaﬂﬂﬁg glegnal
in a manner conplenentary to the processing perforned by t

t ransnidit @ 18atRRGelRlcq \UhA]S réé@tr s‘aﬂ';jﬁ)rtlcyryd}Qﬁe ﬁtemtl:)\)/ﬂ/f e Qr%lt)gggtarteh g‘ltld may be used

for position determ nation. may provide the
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for pr cessor 530.

the UE; and

performing a location session, including performing the position fix for the UE.

2. The method of claim 1, wherein the clearing the selected location-related data at the
UE comprises identifying at least one type of location-related data associated with the
command received from the network, wherein the received command is selected from among a
plurality of clear commands, and wherein each clear command corresponds to a different set of
at least one type of location-related data at the UE, and clearing the at least one type of

-location-related data at the UE associated with the received command.

3. The method of claim 1, wherein the clearing the selected location-related data at the
UE comprises clearing at least one type of global positioning satellite (GPS) assistance data at

the UE prior to performing the position fix.



[006] On the reverse link, UE 120 may transmt data, signaling, and pil ot
to base station 112. These various types of data are processed by a

nodul ator/transmtter (Md/ TMIR) 534 to generate a reverse |ink nodul ated
signal, which is transmtted via antenna 522. At base station 112,
antenna 518 receives the reverse |ink,ymodul ated signal from UE 120 and
provi des a receiver input signal to a receiver/denodul ator (RCVR/ Denpd)
520. RCVR/ Denpd 520 processes the receiver input signal in a nmanner

conpl ement agy ThQH}CHl%d%%%E&?I WEerBA ﬁ%(%%we stei]e%tegl% on— ?t8¥ ﬁ%esr%;ar i ous

types of information t processor rocessor &essi ng

for statlo 112 it 5 res ran1c des and data for
proces?gEr COBIRY!SA ?Cglﬁ %atf‘?ﬁﬁﬁf}%ﬁ%%ﬂit P§r @gpgstltéqq@h 112 to

exchange data mnth other network entities. [0066] Wthin network entity
142, a conmunication unit 544 allows network entity 142 to comrunicate

W th other network entities. A processor 540 performs processing for

net wor k ent Pt yhamethod ofrelaise §, wiherein Shxclearing dlee yoteotyd donationteatadh datdat the f or
processor WD 2006/ 084287 PCT/ US2006/ 006992 040684 19 540. A database 546
st or es UBonnpriaes denripgratpiosicing edtimata\@tailabl aethe UBpriot 2o p@f@ming thebsgifierber
information, |ocation information, GPS assistance data, and so on). [0067]
The nefikod and apparat us descri bed herein may be inpl enented by vari ous
nmeans. For exanple, the nethod and apparatus may be inplenented in
hardware, software, or a conbination thereof. For a hardware

i npl enentation, the units used to perfornlthe processi ng descri bed above

may be inpl e at i speci fi.c egr.at ed
cirourts (A & 2% R b T e RS BRB Bl 108G el BHERGR:
proces deV|c DSP % l.ogi eV|ce PLDs field
progr a Iﬁgmé%ﬁ 5‘&’% &ys Pﬁ%%e a%ibﬁ%?r O PRITHS ﬁa@&agsmo fix.
m cro-controllers, mcroprocessors, other electronic units designed to
performthe functions described herein, or a conbination thereof. [0068]
For a software inplenentation, the nethod may be inplenmented with nodul es
(e.g., procédibemethpdatelpiont, furket composingt hat perform the functions
descri bed

retaining the location-related data at the UE if a clear command is not received from the

network.

8. The method of claim 1, further comprising:

receiving from the network the location-related data that has been cleared at the UE by

the command received from the network.
9. The method of claim 3 wherein said GPS assistance data to be cleared includes at
least one of time information, almanac, ephemeris, ionospheric information, UTC time offset,

position estimate, and cell-ID database.

10. An apparatus comprising:



herein. The software codes may be stored in a nmenory unit (e.g., nmenory
unit 532 or 542 in FIG 5) and executed by a processor (e.g., processor
530 or 540). The nmenory wunit may be inplenmented within the processor or
external to the processor. [0069] The previous description of the

di scl osed enbodi nents is provided to able any person skilled in the art
to make or use the present invention. Various nodifications to these
enbodi ments will be readily apparent to those skilled in the art, and the
generic pringci j i i-ed. er embadi nent s

W thout " departy ot FulvR R cRB e e Fer AR Ech o B SRRRRIRE e
presen%ugqveqtioH not intended to be limted to the enbodi nents shown
her ei n B8t AEPES e e cor ded the wi dest scope consistent with the
principles and novel features disclosed herein. 20 CLAIMS 1. A nethod of
per forning PHERTHEF WEtEYFrihsen Hhtiépelﬁi@él? apgfkppyreAgmentty perfora thaet wor k,
conprising: in the UE, receiving fromthe network an indication to perform
a posi PPEHOF{i% of the UE; fromthe UE, sending to the network an

acknow edgnent to performthe position fix; in the UE, receiving fromthe
net wor k a pmeassdesicoeiving fvanthe mbatork adiceskbgon smhraaidetlat ihdicats @iected! at ed
data to be cleared fromat |least a portion of a nenory in the UE

cont ai Mcagor-ftatedsdtLotREdatdattdng Bt legk abefiod ¥F @ nicthor§ ifthe 88 GnR@fihé AR Of
the nenory to a known state, and responsive thereto, clearing said

sel ect gdedi@ridtdtRn-rEBlealdad 16 adsat @fd ﬁo%&é#h@%eﬂ@ iarl&o{:vﬂ_%ta%é? Lggt ed

| ocation-related data fromsaid portion of the nory prior to performng

th i tiop fj he . UE: 1,95 i |oGaL i ion, includi
por t orm ng 1 ReCisefnertF i Bpar S REIGU O JurcR L O VERIRM,  Vherei n
the clearing t . | ocation-sel ated data at the UE i s,

dent | POTITG I OF BISESEIE e BT P Riefed R reraf bieusmalcChi BRBASA th t he

command received fromthe network, wherein the received conmand is
sel ect BEFUPR Shfmﬁﬁ‘iﬁﬁ‘&’% respopYs forthe pre-sessiofy copngndfeceived fepmemetvpreaed cl ear
command corresponds to a different set of at |east one type of
| ocat i Brpariormaderaten sesaipntihduding perfermingthe ipnsjtiothBx &r thedEt one type of
| ocation-rel ated data at the UE associated with the received command. 3.
The nethod of claim1, wherein the clearing the selected | ocation-rel ated
data at the

11. The apparatus of claim 10, wherein the processor is operative to identify at least one

type of location-related data associated with the command received from the network and to
clear the at least one type of location-related data at the UE associated with the received
command, wherein the received command is selected from among a plurality of clear
commands, and wherein each clear command corresponds to a different set of at least one type

of location-related data at the UE.
12. The apparatus of claim 10, wherein the processor is operative to clear at least one
type of global positioning satellite (GPS) assistance data at the UE prior to performing the

position fix.

13. The apparatus of claim 12 wherein said GPS assistance data to be cleared includes



UE conprises clearing at | east one type of global positioning satellite
(GPS) assistance data at the UE prior to performng the position fix. 21
4. The method of claim1l, wherein the clearing the selected

| ocation-rel ated data at the UE conprises clearing all |ocation-rel ated
data at the UE prior to performng thg position fix. 5. The nethod of
claim1, wherein the clearing the selected |ocation-related data at the
UE conprises clearing a position estinmate available at the UE prior to
per form ng | td -kl . £ f. [ 1 e] e
clearing t hghgaespgl?t%ﬂéﬂﬁolgg%@gﬁg}’gﬁg?lgd hg%ger%f 1%%%@h%lng%mrr%%§{sl’gﬁél earing
a cell-1D datab at .the VUE priaqr p ormng the position fix. 7. The
met hod of c lrarlller%%%&’ RosHoRSstg %p%%s"{”’ﬁgD cﬁ%&’gﬁeni ng the location-rel ated data
at the UEif a clear command is not received fromthe netwrk. 8. The
met hod of claim11, further conprising: receiving fromthe network the

| ocation-rel ated data that has been cleared at the UE by the command
recei ved fr &M fnapprEatibinig usor eqpianang {dconiprisingt m 3 wherei n sai d GPS

assi stance data to be cleared includes at |east one of tinme infonnation,
al manac, epheasripsiecéiving $ipnea natwork ar inditatam, to Pdonm aposifidrsiet for thipdSEL i on
estimate, and cell-1D database. 10. An apparatus conprising: 22 a

recei ver opsiadsi fuesehding & the hetvorlo i ackneiviwdgietito ipBidibraddhi 9Bsition ALY for m a
position fix for a user equipnent (UE); a transmitter operative to send
to the net wakknsapr REKHAVIERADINE Abtwok PBef Qb MfnmARShAd iffcdtbdseldRANS for

receiving fromthe network a pre-session comrand that i ndicates sel ected

| ocat i gnsel i : [aly) . a nory in
ot RS ELAIED 8 QRO PR o1 FAb BD LB
portion,of the nenory.to a known. state; d a processor operative to clear
t he sef%%cttee&alof%l@g’tqgg%g ﬂgﬁag‘? éeaetcfﬁidapogcfont?ﬁﬁiﬁe‘ﬁgfy& AKGOWBERSr i ng t he
position fix for the UE by,cijel eting the selected |ocation-related data
from saj d means, responsive to said pre-session command, for clearing the selected location-

related data at the UE prior to performing the position fix for the UE by deleting the selected
location-related data from said portion of the memory; and

means for performing a location session including performing the position fix for the

UE.

15. The apparatus of claim 14, wherein the means for clearing the selected location-
related data at the UE comprises means for identifying at least one type of location-related data
associated with the command received from the network, wherein the received command is
selected from among a plurality of clear commands, and wherein each clear command
corresponds to a different set of at least one type of location-related data at the UE, and means
for clearing the at least one type of location-related data at the UE associated with the received

command.

16. The apparatus of claim 14, wherein the means for clearing the selected location-



portion of the menory, responsive to the pre-session command received from
the network, and to performa |ocation session, including performng the
position fix for the UE. 11. The apparatus of claim 10, wherein the
processor is operative to identify at |east one type of |ocation-related
data associated with the command recejyed fromthe network and to clear
the at | east one type of location-related data at the UE associated with
the received comuand, wherein the received command is sel ected from anong

a plur gLy afth aChEUE conPisB WSans mléygigé &l ]?aﬁ? il % :9311:’1 lgﬁgﬁgﬂgxgﬁgr responds

to a different set of at | east one t o) oca at the

UE. 12, r s of, .cl ai .wWhereipn the.processor is operative to
cl ear g%tg‘ﬁ‘gea@%ﬁﬁ%gsvatnﬁ%ga% ﬁig’%ﬁ?“%%? ?rf"&??fff%hga?séﬁ“r"[ ﬁ’é (GPS) assi stance
data at the UE prior to performng the position fix. 13. The apparatus of
claim 12 wherein said GPS assi stance data to be cleared includes 23 at

| east one of time information, alnmanac, epheneris, ionospheric

i nf or mat i onl17-Uts anpprefusef £laan 16 pehstein sd 688 japragtance datd te bt tleardd dwtulbase.

14. An apparatus in a user equipnent (UE) conprising: nmeans for receiving
f r om aanlegtsponkoftimé mfiromtion plmanapephemens iqnosphietio mfoimatibay UTO einldmiffsetyreans
for sending to the network an acknow edgnent to performthe position fix;
means bositisreeseinate) gnd dellriDt digabagd, wor K a pre-sessi on comuand that indicates
selected location-related data to be cleared fromat |east a portion of a
menory in the UE containing the selected |ocation-related data to reset
said portion of the nenory to a known state; neans, responsive to said
pre-sessi on;£ORNBR ol ear i . .on-. ata at
the UE pri o% g't 0 pefré%eég%{l%glt '383%%%%?? on iﬁg‘%ﬁg?th{%ﬁgﬁ%ﬁ%{}blggtglgﬁéﬁsﬂggt’ ffﬁe

sel ect ggecuéegc%ta' lgrell-ureerl at ed dg@from.s.ai d porti ng of the menory; and neans
for pertformng a locatTIowR"E8 FOMREFHE R REFEPF 8 i ng the position fix
for the UE. 15. .The a;t)‘pa atuys_ of, claim14, wherein the neans for clearing
the sel ect effeFie omanctvekandedieation toperfosm a gositiondhs ofdhe HEans f or
identifying at |east one type of location-related data associated with

t he commandsendéehgagtwarkan agkaowtedgment to pprdoral the ppsitioefixi ved comand is
selected fromanong a plurality of clear commands, and wherein each cl ear
command receive from the network a pre-session command that indicates selected location-related

data to be cleared from at least a portion of a memory in the UE containing the selected
location-related data to reset said portion of the memory to a known state, and responsive
thereto, clear said selected location-related data at the UE prior to performing the position fix
for the UE by deleting the selected location-related data from said portion of the memory; and

perform a location session, including performing the position fix for the UE.

19. The article of claim 18, wherein the storage medium has stored thereon further
instructions that, if executed, further enable the UE to:

clear the selected location-related data at the UE by identifying at least one type of
location-related data associated with the command received from the network, wherein the

received command is selected from among a plurality of clear commands, and wherein each



corresponds to a different set of at |east one type of |ocation-related
data at the UE, and neans for clearing the at |east one type of

| ocation-rel ated data at the UE associated with the received commuand. 16.
The apparatus of claim 14, wherein the nmeans for clearing the sel ected
location 24 related data at the UE Q%gprlses means for clearing at | east
one type of global positioning satellite (GPS) assistance data at the UE
prior to performng the position fix. 17. The apparatus of cIa|n116

wher ei Q}eﬁ%o‘i’nr@ﬁ R r‘Pa% & cﬁﬁ' Ant &t &eat(féagtaor %Fde (f'll cgggn- ateci ga% égne of
time information nac, eneris, |onos I°C i Nt orhatt on. fine

of f set DQEIIIOH estlnate and ceII-ID database 18. An artlcle
conprlsﬁha a storage nedlun1haV|ng stored thereon instructions that, if
executed, enabl e a user equipment. (UE) conprising a processor to: receive
froma net woFk Baatleast eng Yesoklacavionrelated datg 9t theilBhaspsiated withghaeeeivesend t o
the network an acknow edgnent to performthe position fix; receive from

t he netgwmRnd pre-sessi on command that indicates selected |ocation-related
data to be cleared fromat |east a portion of a nenory in the UE
containing the selected l|ocation-related data to reset said portion of
the menory to a known state, and responsive thereto, clear said selected

| ocat i on-r eb@t ek H4a¢18 oftlainh €8, WheRdih EHe stdRadeahdddir hAOstbR8 RSNt fufRerf | X  for
the UE by deleting the sel ected | ocation-related data from said portion of

the ne EH%fl’M@tl(ﬁE‘ thaP&f Qb A fﬁlﬁfé@%ﬁéﬁ\s &@%E t%rslz cat Fl%lsylg&tg(g lo\%ﬁﬁgn-zre%&gdau1
of t or age

position fix for the UE. . The article aiml erein

redi Umyhass b ofcfthy LSO e L 19hbal PRI L by bl ittadmd Ve et

enabl e the ear e’’se oca Boh-T e

|dent|%%%H% ast ﬂ ﬁ)ip | ocation-rel ated data associated with
the co %%@Eﬁﬁ&T& 5%:§ Het wor k, wherein the received command is
selected fromanong a plurality of clear conmands, and wherein each 25
cl ear command corresponds to a different set of at |east one type of

| ocation-rel ated data at the UE, and clear the at |east one type of
| ocat i on- r ePht Bap attele ofelainh S, wherpin theistorags medivm hivestored dievesd furtiemand.

instructions that, if executed, further enable the UE to clear the selected location-related data at

the UE by clearing all location-related data at the UE prior to performing the position fix.

22. The article of claim 18, wherein the storage medium has stored thereon further
instructions that, if exécuted, further enable the UE to clear the selected location-related data at

the UE by clearing a position estimate available at the UE prior to performing the position fix.

23. The article of claim 18, wherein the storage medium has stored thereon further
instructions that, if executed, further enable the UE to clear the selected location-related data at

the UE by clearing a cell-ID database at the UE prior to performing the position fix.

24. The article of claim 18, wherein the storage medium has stored thereon further

instructions that, if executed, further enable the UE to retain the location-related data at the UE



20. The article of claim 18, wherein the storage nedi um has stored thereon
further instructions that, if executed, further enable the UE to clear
the selected location-related data at the UE by clearing at | east one
type of global positioning satellite (GPS) assistance data at the UE
prior to performng the position fix.,21. The article of claim 18, wherein
the storage nedium has stored thereon further instructions that, if
executed, further enable the UE to clear the selected |ocation-rel ated
data at I i I jopn-related data at the UE prior to
perforlérgan%&t(?rcl((lg,\{ll?ﬁpl)r}c%}s{(l1 ing’ﬁlgét“?‘??@ﬁé‘?’ t%%etdg?%‘ cle of claim 18, wherein the
storage nedi um has stored thereon further instructions that, if executed,
further enable the UE to clear the selected |location-related data at the
UE by clearing a position estimate available at the UE prior to perform ng
the positi of-f [he artige ofglainy | §,whegeip the sfosagn meliumphay gpred thesean forthere nedi um
has stored thereon further instructions that, if executed, further enable
t he UEinstuetionathat, litexseuted thether onabls tha Uiefoateil edaina thetnetwdrk thdHotnationl ear i ng
a cell-1D database at the UE prior to performng the position fix. 24. The
articl eclgéd ddtathat A8 beahdeatdat the UEthgriageommedmdias] oM iechdhedkeon further
instructions that, if executed, further enable the UE to retain the

| ocation-related data at the UE 26 if a clear command is not received
fromthe network. 25. The article of claim 18, wherein the storage nmedi um

has stored . b i § i u f er, enabl e
the UE to r%(gglfve ‘Elghq%? {?an %%%%ﬁ%%@?%%{%??agﬁé Eartgfi)gtfee%gag%c} lgglﬁlhgstathas
been c r . the. UE by the command.received. f.romthe rk...26. The
oy ot SA810RE ot Ao st 410G TR SRS a5, DICRRh it

i ncludes.at |.east one { line i nformation, al manac, epheneris,

i onospR¥HM §SHmBEnd it bpjeme of fset, position estimate, and cell-ID

dat abase.




