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The present disclosure relates generally to communication, and nore
specifically to techniques for supporting |location services. JL Background
It is often desirable, and sonetines necessary, to know the | ocation of a
termnal, e.g.. a cellular phone. The terns "location" and "position" are

synonynous and atETe#8eD ANtUesePARDSEbSFOer sUPPERY IRGANDICATOROCat i on

cervices (LoSmELieEs IITSFUa AT esehis it fer eagutel, e

estimate for the termnal. The termnal or the |ocation server may then
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of the term ralcohlavawessiscerdtpirnediond: by whsenaz.e triggered. The | ocation
server may be tasked with perform ng various functions to detect for
trigger conditions and to send a |location estimate to the LCS client
whenever a triggered condition is déddtelUUNdhWever, these functions
nayconplicat%:the§%g§ign and operation of the |ocation server, especially
if the location server is required to performthese functions for a |large
nunber of#ééRr m nalise pldbdnedimadsineedlytes gchealer rbnakninaipnbed taskepdeiMatih

perform ng V%Ek%%% functions. to detect.for trigger conditions and to send a
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.  Background

[8863] It 1¢ often deswable, and sometimes necessary, to know the location of a
terminal, e.g., a cellular phone. The terms “location” and “position” are synonyrmous
and are used fnterchangeably herein. For example, a location services (LCS) client may
desire to know the location of the terminal. The terminal may then communicate with a
focation server to oblain a location estimate for the terminal. The terminal or the
fecation server may then return the location estimate to the LCS client.

[8004] A message flow (which may also be referred to as a call flow or a procedure)
may be executed whenever the LCS client desires to know the location of the terminal.
Varicus messages may be exchanged between the terminal and the location server via
one or more network entities for the message flow. These messages may ensure that
each entity is provided with pertinent information in order to support positioning of the
terminal. However, these messages add to the traffic at various entitics.

RHEIRY The LCS client may desire to know the location of the terminal whenever certain
conditions are triggered. The localion server may be tasked with performing various
functions to detect for trigger conditions and fo send a location estimate o the LCS

client whenever a triggered condition is detected. However, these functions may



triggered condition is detected. In this case, it wuld he desirable for
the termnal to be able to efficiently conmunicate with the |ocation server
when and we 2osguissed. Techni ques for supporting | ocati oRCTAIS2I10037497 t h a
streanm ined | ocation service |ayer are described herein. The streanl i ned

| ocation service layer may allow a termnal to establish and maintain an
extended | ocation session with a |location server. An application may then
be able to efficiently obtain |location service fromthe termnal and the

| ocation server at any time during the extended | ocation session, since
sone or all of the signaling and processing overhead may occurred when the

ext ended | ocafoch@neSeasiRA Vs a&tabh os iRdamd: RBYcrNaheNeRif 10 beukepeat ed.
The stream i ned Iocatlon service | ayer_ nay also §IIOm1the termnal to
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server. Toesit er m mathni@ys Toha@pfrﬂﬁ@-!déﬁm@ SR GONF 1 NeSSageincOmphicsisagict he

request ed assi stance dat aﬁLoq(e imate for the term nal fromthe

| ocati on ser V&Y FPHESE E‘anﬁ‘-’ﬁé‘f vy OB A e S Ly e Gy RTHR  of

ti FYFS anpl at t&ﬂ’)ﬂtabiﬁslﬂ&mdU‘ﬁdnﬁl@mtdih&:x&)ﬁfi@ﬂdflaﬁlanQa»ﬁanﬂitﬁ@Si&thBn sdrbg. tﬁﬁm: ng| or
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positioning method) to use during the extended location session.

{8807} In one design, a terminal may receive a location service request from an
application, which may be internal or external {o the terminal. The terminal may
exchange at least one message with a location server to establish an extended location
session of a particular duration. The terroinal can thereafter obtain location service from
the location server at any time within the particular duration of the extended location
session, €.g., whenever a location request is received from the application. In one
design, the terminal may send a Jvst message comprising a request for assistance data or
for a location estimate io the location server. The terminal may then receive a second
message comprising the requested assistance data or location estimate for the terminal
from the location server,

[0008] The terminal may obtain location service any number of times and at any tme
during the extended location session. The terminal or application may emulaie a more
complex location service {e.g., & periodic irigger location service or an area event
rigger location service) based on location information received from all of the times in

which location service is obtained by the terminal.



[0013] FIGS. 4 and 5 show two call flows for obtaining |ocation service
during an extended | ocation session. [0014] FIG 6 shows a process perforned
by a termvoabio@issht ain | ocati on service. [0015] FI G 7PEShans01a/0pH40TeESS
performed by a | ocation server to support |ocation service. [0016] FIG 8
shows a bl ock diagramof a term nal, an access network, and a | ocation
server. DETAI LED DESCRI PTION [0Q 7] The techni ques descri bed herein may be
used for user plane and control plane |ocation solutions/architectures. A
user plane location solution is a |locatiyon solution that sends nessages for
| ocation services via a user plane. A user plane is a nmechanismfor

carryi ngyssgnal i ngaand dpdca farehiugher «eayetosapphd gatimass anthemphoyi ng a
user - pl ane bea ’1‘5& which is typically inplenented with standard protocols
such as User gram Protocol UDP Transm ssion Control Protocol ( CP), and
internet Protocol (TP). A control plane location solution is a |ocation
solution that sends nessa es far %(agﬁatl n services via control pl ane. A

control plane is a mechani %‘fﬁ‘#&?* Erﬁ)ﬁli a!%% éﬁﬁ‘liﬁ%‘“‘ﬁ‘lgf hi gher -1 ayer

applicatigong and iFsG.tiypiwadd edpilvenentieg:wyibrinet wor k- speci fic protocol s
i nt erfaces and si naJ L n sage I\/Ess ort ng | ocation services
are carri8ttlas par}?( ‘?b‘h%’?lfﬁg ffsxn‘“é“%‘ﬁ ’F‘B‘I‘m%pxg e ib‘ca&ta?tfﬁ“%‘bl ution and
as part ghigata (FI@Mdbhes heliwakkiopesspetlitNeg)d dkindedUs@FioPieang:. | ocati on
solution, The con of the messages may. however, be the.same or simlar
" bot h WGEH pl anéland: Eht rB1 Srand FOEaiT onCOruTBRe. 166 LB]e Fbr
clarity, certatndRspeatsscedfiot he techni ques are descri bed bel ow for Secure

User PI ane Locati SUPL) from bile Alliance (OMA). SUPL is
appl i cabi®¥ or vagp%&s %"’\‘%deﬁ”@%‘és%? f&"i}ﬁw‘él‘ﬁ“f@“ﬁ‘ E"v&?r{*ﬁ‘s‘g‘%‘a ’&Vitfescri bed in

publi cl yjmvai | abI ez(@lqwaie«m @(}&d’%@iﬁﬁ‘f@%d Hyaro@hads debyy mSh;Egb]m@hmmhagy is
used in nuch of % Cri n.bel ow. [ 0019] FI G show an % nﬁﬂ %
A S

net wor k é?gf)qioymen PPoTts Erﬁj" GEATT O SRR EOTON TR REY 2 PEE ave
service subscription with a hone network 102b. However term nal 110 may be
roamng to a scrying network 10 é\P/];(h %hi mﬁj iﬁ be referred to as a
visited network. Term nal 110 Et &8 cat’t with servi ng network
102a to gtain Commcﬁa@de@ﬁe*ﬁzﬁiﬁdﬂ 1ee%: mhn bgendrial yset ginme Bdl coldd pimay be
stationary or, %{ﬁg' lﬁjﬁno d n al SO0 be 1 e;a%rredmg 0 Z%Ba D i | e st?tul on (M),
a user equi prigfit'Y YN SCEENESt &b FHAITE A0 8088 & T BEr G 9ieh, a
station, etc.thdestks Iﬂ&Lx’lQ&@Ofﬁ&%ﬁﬁﬁsﬁlmk lawl \@&r plane. A user plane is a mechanism

for carrying signahing and data for higher-layer applications and erploying a user-plane

bearer, which is typically imoplemented with standard protocels such as User Datagram

Protocol (UDP), Transmission Coutrol Protocol {TCP), and Internet Protocol (IP). A

control plane location solution is a location sohution that sends messages for location

services via a control plane. A control plane is a mechanmism for carrying signahing for

higher-layer applications and is typically implemented with network-specific protocols,

interfaces, and signaling messages. Messages supporting location services are carried

as part of signaling in a control plane location sohution and as part of data (from the

network perspective} in a user plane location solution. The content of the messages

may, however, be the same or similar i both user plane and condrol plane location

solutions.

{6618] For clarity, certain aspects of the techniques are described below for Secure User
Plane Location {SUPL) from Open Mobile Alliance (OMA). SUPL is applicable for
various wireless and wireline networks and is described m publicly available documents

from OMA. For clarity, SUPL terminology is vsed in much of the description below.



phone, a personal digital assistant (PDA) a handheld device, a wreless
device, a laptop conputer, a wireless nodem a cordless phone, a telenetry
devi ce a wopaolwmgssdevi ce etc. Terminal U O may be ref er pPet/useo1a®3m950PL
Enabled Termnal (SLT) in S PL The ternms "termnal "' and "SET" are used

i nterchangeably herein. [0020] Serving network 102a nmay include an access
network 120, a serving core network 128a, an Access Network Sl JPL Location
Platform (A-SLP) 130a, and other network entities not shown in MG 1 for
sinmplicity. Access network 120 may be ayradi o access network (RAN) (as
shown in FIG 1) or a wireline access network. A RAN may be a Code Division

Ml tipl ejhegess (GRYA stolsnatwBhkag nW‘vﬂﬁ‘lbdﬂﬁ)}@@%t&)ﬁ%ﬁ)cﬁﬁb\k@ﬁkex a G obal
System for M |Ie nlg: tlons g% network, a Long ?hg Evol uti on (LTE)
network, a wi’ e‘T“é%“*s?1 ORI HrEATTHISt WOPK IR AN, ¥ e, n“@ﬂﬂé T Witk F28a may
i ncl ude net wotdientid mesbd Raki @E:ya SHPPO RO SV LG NIG AL k@R@as Vi ces
for termnals com"fugu cati ng | ]grw n%nnetwqr k 102a. A-SLP 1§<e
maysupport | GEAtY RS B8Pt §"?‘8‘? it A $UCBTHNT e:m\ﬁgmwnmﬂ ¥t ng
net work 102a t(@b@in,colfthigliocngedsRESTI Ao, 08 HEAD] 10QnSHeuialGhanel\WRiKe 102a)
and may or % not L gw re the termpals tq Qave any service subscription
or any prior d19%¥ PEASRIGTed asss pol Cfé?“%f\é & H566 F R ADEEL ¢ Ln@y*‘%ﬁ‘?ﬁsl ncl ude
a Visited SLRefVhaSLRY), tahaﬂmmayr SHUPRPOS stabiog ald. OMeSREN 11C@Snafyafe 4 esidanal S
roamng to servm net 02ag{:£(&2\é Ho twork 102b may incl ude a
ome. cor e notiBFK E95H Bt e SSOE Drocat PO FIAEr o HURE SCBF ABOBD  and
ot her net wor keoeptict, Ia&&rdﬂﬁt ShemMm tdadidds.phdned @nvi&a@l de@ick Y tr{oRihg daatavor k 128b
may include net rk.en |esthat RRAr nlcatlo seryices for
Lorm nal 5 cotunt CAVTAG GIrth Pbr e gigh A o3 HOREC HeTRr K o102, SHisLp 130b
may support I nﬁaérh@nmﬁﬁhm’@@ﬁ%i 0T ark @Ed &l SanBawiyN@reser vi ce subscrl ption
W th home{3 netvvork§1021(3 5 ﬁ;ﬂﬁ A- SLP. Jﬁga and H SLP %353% may support
| ocat i on!™&Hvi ces SFSPE M RAI"ST SBTFSOIEGC AT 5 % BRUP may ef‘“rlr H‘HE any
servi ces bas e(drmlﬁk omr ed; akbeds Nenduacattfmommhewtammsex\ssi BeS30aBYhdi ek ude
posi tioning, whic rocess et ermn raphi g. or CI vil. l ocation
otimmte for Hordr purege T R A or ST REe SFrEr thi S Tdba PR
i nformation I.ﬁaﬁ%@ﬂ@‘hbﬂ{ (A&N@Qxatx}mm 1e$1(|3 mabea wayhralaswh&aw(etz enrfedN tfavas a
position estlmate 0Si ti etcc&g\g“ n|n gﬂ %%
ot it ude, 1ol G BAapogarBiy sty (I edey ArAare de AR Hh B r t ai nty
for a geograpWiliacativork, eiﬂiﬁfﬁa'&ﬁtc(nh For Mobile Lomim,m(:atmm {(GSM} network, a

Long Term Evolution (ETE) network, a wireless local area network (WLAN), etc. Core

network 128a may include network entities that may support various communication

services for terminals communicating with serving network 102a. A-SLP 130a may

support location services for terminals communicating with serving network 102a (e.g.,

mcluding termmals roaming to serving network 102a}) and may or may not require the

terminals fo have any service subscription or any prior refationship to A-SLP 13{a,

Core network 128a may also inchude a Visited SLP (V-S1LP) that may support location

services for terminals roaming to serving network 102a.

{8821} Home network 102b may include a home core network 128b, a home SUPL

Location Platform (H-SLP) 130b, and other network entities not shown in FIG. 1 for

simphcity. Core network 128b may include network entities that may support various

communication services for terminals communicating with or belonging to home

network 102k, H-SLP 130b may support location services for terminals having service

subscription with home network 1025,

{6822} A-SEP 130a and H-SLP 130b may support location services for terminals/SETs.

Location services may include any services based on or related to location. Location



street address for a civil location estimate and/or (iii) velocity and/or
other information. [0023] An SLP may include a SIJPL Location Center (SLC)
and a Sl W0 2Pogi4188eni ng Center (SPC). The SLC may suppoPCTIuse@iosmo7
services, coordinate the operation of SUPL, and interact with SETs over
user plane bearer. The SLC may perform functions for privacy, initiation,
security, roam ng support, charging/ billing, service managenent, |ocation
calculation, etc. The SPC may support positioning for SLTs and delivery of
assi stance data to the SETs and nmay al sg be responsible for nessages and
procedures used for |ocation calculation. The SPC may perform functions for
security, assksiRnegy dalde gelidoebywhitiefser@Ree: b abkingNad gedsRRL kOBl

cal cul ation, etc [0024 An SLP ort 1 _pr.oxy_node and/or a non-proxy
mode in SUPL. ¢3¢ r?é‘“ﬁ%x?r hotiEs X Gt 119 cORMIN St 6 CHIANCEIEN n t he

SLP for | ocatih@angRhVik Geug@nd A hk&aﬁhﬁcm{edm@\ﬁhxa%n&eﬁm% Q@'&N@ﬁﬁmﬁ he SET
and an SPC in either the same SLP_ (for. non-roanjng) or -SLP
(for roani ng)*UPHt h&@ Hom: gﬁong/ r’r%‘ﬁ%“m‘éf”gﬁ Ry dtgwam@at‘@ e y with
the SPC for pesdiidi omiuag c@fdifhcss@ien lr&lexttahial« “&Qmﬂh&aﬁb@iﬂoﬂ\bs&fmk%) SLC. In
one proxy node deg%%r%,, use .of V-SLP ma .00r di nat ed %( HSLP 130b and may
not be visi blE¢d o pivilipragee n%&}la f“él SO 9"%}(%‘?:0 FLIGIE™ 6. I n one
non- proqu}m?de deS§i11gi'1,P SETintl8: payri.nteiastCaior eutd)yndMatdura, MsSblnte. 9.,
with an SPC | the LJE gifdij ected ﬁy H SLP. 130b. %002%% A SUPL agent
140 may be a @fq)en and- AEY LB ERE € WEh cpdpe ap ““g“
directly or WL&’IQB@ @ferA70% Bh RETVWOEKSset @a@bﬂ@kﬂ TH@C:&KJ 04y denbon mation for
target SETs. Location.informtjon na & catl on estimate and/or
xli@g}f [iS ?tr%mo,

any i nformati BRPTEPatHE Pl FOLRt P o SEThEY B4 Hive a
SI JPL agent riesikich Bge0@iol heeL StElle SPOGR6|suhRrigRbnakASET sE10 aihyeinegeifve and

measure signals from sat uch as satellite(s) 150 to,obt

Doeudo.r ange RSl AHaqt Ser S TRETEREBY P peLoms e L Srt® PRGBS part of
the United States: Geobal caRakiibi. OTHP(Syst patpERG)crodshier Luapeansiéati | eo
system the GLONASS system or sone.other satellite positioning
syst em (SPS).* ‘sflﬁié?‘pé}eﬁitld@ ENGESY g‘ls‘ﬁ?‘}é’rféﬁ{gel%ﬁndcthe known | ocations of

t hesat el lustgs may sbesirsed duppdes prey aoh@@raitdvanmesﬁa@mmﬁiefrOSUPEr mmal 110.
Term nal 110 may al

ei ve and gnal s.fro se stations within
access net worko Y20 Bt of B R PHETROT Rt 56 Re e ELEaPRoR B drda.

Term nal 110 ihayioObbaidnci deapkdst between the SET and an SPC in either the same SLP (for
non-roaming} or a separate V-SLP (for roaming). In the non-proxy mode, a SET may
communicate directly with the SPC for positioning after some initial communication
with the SLC. In one proxy mode design, use of a V-5LP may be coordinated by H-

SLP 130b and may not be visible to SET 110, which may interact only with H-SLP
130b. In one non-proxy mode design, SET 118 may interact directly with a V-SLP
{e.g., with an SP( in the V-SLP} as directed by H-SLP 130b,

[0028] A SUPL agent 140 yoay be an LCS chent and may communicate with H-SLP
130b {e.g., directly or via one or more networks) to obtain location information for
target SETs. Location information may comprise a location estimate and/or any
information related to location or velocity., A SET may also have a SUPL agent
residing on the SET.

{6026} Terminal/SET 110 may receive and measure signals from satellites such as
sateHite{s) 150 fo obtain pscudo-range rocasurcroenis for the satellites. The satellites
may be part of the United States Global Positioning System (GPS), the European
Galileo system, the Russian GLONASS system, or some other satelhie positioning

systern (SPS).  The pscudo-range measwrements and the known locations of the



information, timng nmeasurenents, and/or signal strength nmeasurenments for
t hese base stations. The identity information, tim ng neasurenents, and/or
si gnal stwerngtidn4mssasur enents and the known | ocati ons of PCAISk@o®3B®At i ons
may be used to derive a location estimate for termnal 110. In general, a
| ocation estinmate may be derived based on identity information and
nmeasurenents for satellites, base stations, pseudolites. and/or other
transmitters. [0027] Tcrrninf.il/SJbT 110 nay support one or nore

posi tioning nmethods. A positioning nethed may support positioning of a
target term nal/SET based on neasurenments for one or nore types of

transm tters.sak0fcsexamphesd tb 86 RabdaBimlesdhe Ay suap ot mﬁﬁiemqrmuﬁ» GPS.
assi sted GPS (A- GPSX Advanced fogmard Li nk Trll%tcratton () Enhanced
Qbserved Ti me" i FTereht é‘l‘véﬁ’iﬁﬁ)}a S IR ERG SFUTT R TR FEET SRR o W al

(OTDQA) , EnhangedaGeddks hdent kdnte bddmphloehdea.l ﬂ;mﬁxﬁﬂﬁl@txhﬁf oP@& tde@Ri Ng
met hod, or a conbipation thereof. Autonono 5 and assisted GPS arc

posi ti oni ng BCHBHE HAEEE TR HEEStr @Wé‘ht‘@“ o}% b BFEPFRES BRAPPHESE er m

'GPS" can genghibeal i Pher bRy Mmaﬂyma\ls&mﬁlﬁiclmeﬁrem D,em@dild i cag R
p05|t|on|ng nmet hods based on ti . measurenents. for 3se statkons in a
Wi rel ess net v%‘rﬁﬁkf“f%ﬁ?z@] AT HA 0/3 8 ¢ Y aﬁa@at%?F‘%B% IppSTt P ohE DR more

posi ti oni ng ﬂ[\@kﬂ@lﬁ@d}ﬁmw%tﬂ@x&h*ﬂdi 0. Ng gpieall, onodauﬂmsudﬁﬂ‘unm@b(ld}mpae&edur es
that may be execut ed t term nal [ SET Iocatlon server and

a tar
(ii) comunicati daﬁ%rmfngaﬁwaﬁ% TEPRERT Y 18 “Pﬁﬁ‘&ét FErAUAET PEETORRY the
| ocati on ser v@dior Gherexadmples. term nal / SET 110 may support Radi o Resource

LCS Protocol (RRLi Rﬁq%ﬁlﬁgsource Control (RRO),. LIE a%;ltlonjn Pr ot oco
(LPPi, C%9822 {al'SERHGHA ‘AL TTS88PY O oM SAREP BB & T Gni‘nkr BrBTcol , or
a conbl nat i onuéthey @of supRRt PositRiniig (ﬂ”l’ida&E?Pua;ﬁﬁkﬁ/dEfi ined Bymasuehganiczation
named "3rd Generation Partnershlg Pr o] gct &? P), L§$§gdﬁls defined by an
or gani zat i on WAnBd™ S g Ceter 401 Par th EFIRID ﬁFﬂf‘ (BEPPFF 0029]
SUPL Ver si on aiddoh:oWREPR. ﬁ%v&ﬂp@@ﬁﬁ&bﬁﬂsaﬁvmfu@F@deﬁlMﬁdik@ﬁﬁﬁkﬁﬂAserVICes
such as |nneq1 te Ioca%| n §e£¥|ce fperlo iéTb%#%%q (%gcatgo? serg; area
event trigger t%??ﬁﬁ/ SPEYEE % BURESE th Fat {iBns & vi ce,
t he Iocatlon‘@&wa ﬁﬁﬂg@k)ﬁkﬁwﬁay(bﬂ HEM&VWﬁmedemnﬂndmakeﬁymw@enmnﬁguested
and prOV|ded1tom§ SLTPL%%%%”E For nerlggﬁa % g@ﬁ] Iocatlln FEFVICE
the | ocation Bf"%" t'at Het kaé‘bg?i5ﬁr R (ﬁ@d‘%‘ﬁ Pri6vi ded i o
a SUPL agent .mftheds bhed as eaas@icaitis trisggiéires,| :08 akeit@m “SEISV k@egencerically refer

to any GNSS. AFLT, E-OTD, and OTDOA are positioning methods based on timing

measurements for base stations in a wireless network.

{6828} Terrminal/SET 110 may also support one or more positioning protocols. A
positioning protocol may define (i) procedurcs that may be executed by a target
terminal/SET and a location server and (i) comumumication or signaling between the
target terminalV/SET and the location server. For example, terminal/SET 110 may
support Radio Resource LUS Protocol (RRLP), Radio Resource Control (RRC), LTE
Positioning Protocol (LPP), C.50022 (also known as I5-8(1), some other positionmg
protocol, or a combination thercof. RRLP, RRC and LPP arc defined by an
organization named “3rd Generation Partnership Project” (3GPP). 18-801 1s defined by
an organization named “3rd Generation Partnership Project 27 (3GPP2).

{60629] SUPL Version 2.0 (SUPL 2.0} supports a set of predefined location services
such as imvoediate Jocation service, periodic trigger location service, arca event trigger
location service, ete. For the immediate location service, the location of a target SET
may be determined tmmediately when requesied and provided 1o a SUPL agent. For the

periodic trigger location service, the location of a target SET may be periodically



the location of a target SET may be determ ned periodically and provided to
a SUPL agent when a trigger condition occurs, e.g., whenever the target ST
is wthirwa2zavrgets4sarea or enters or | eaves the target aceasS2daob740f the
predefined | ocation services in SUPL 2.0 may be invoked by a SUTL agent
with a single command. This may sinplify the operation of the SUPL agent
for nore conplex | ocation services such as periodic trigger and area event
trigger location services. The conplexity is noved to an SLP and the target
SET, which woul d keep track of state information for each invoked | ocation
service. [0030] An application may ermul ate a conpl ex | ocation service

(e.g., the pefiodingd tdd §gelcd 0GAIPOMesQl Fol@) aRY KeePiRe biack eficst at e
i nformation an d |nvok|n t he |nnedgate Ioc%tlon s?rV| e whe eveé required.
Enul ati on nay b igea o %ﬁbéxﬁ“ﬂ/m?% t ARC BB AREe Y e B%M i¥ oFUthe target

SLT that suppget:SyhioRlrigecHOWRYRER oclb @t wammwh@@meﬂezﬁ f kClent 2 $rftee nore
signaling overhead nay be incurred for @Hﬁ¥£ﬁ of .the immediate
a

| ocation ser Vg’ ﬁ[ﬂ&f@ 9] SPYFS A 48Pt a Fat EfSUBEeR T Vi UE IByer may
be used to prm/m;dm appbé Baticans 2 WOPh apo Q’itﬁfﬁf&ingk@&hm@lﬁﬁ 9% thay ﬁn;SlJPL

positioning | The SUPL S|t|on|n | a i ncl.ude protocol. entities
and functions ‘gy AasEatioa Rt sﬁpﬂo‘& g5eis ot fré‘?ﬁ ??Q%{"g‘?‘ 1%‘@%/*%3 ﬁ%‘e‘c‘éﬁﬁﬁl %e%‘f’?f% | ayer

may support Hﬁg@ibﬂnna&ﬁwk@Q§LQMHﬂﬂﬁMJQaﬁﬂﬂﬂtﬁ&ﬁ&mﬁmEhn&hguﬁﬁﬁﬁPpﬁsltlOnlng
| ayer mheneve 0si n qui r I n on n, eanl i ned
Sub sorvi caut Bt Sy b d R SR oo bl e e GG RishAt ek BBt ended

| ocation sesskaftew th an SLP. An application (e.qg. runnlng on the SET) nmay

i nvoke the SUPL service |l ayer or .the SUPL 03|t|on|n t any tine
b one BT enadg Pokar fuRbe bt Dre T B bt Ber B R She BB rar ¢

when and as ﬁﬁeﬁeﬂsduﬁmmg/L&@m@&hﬁm@edkaﬁ&hmﬁmn&%SShﬂﬂn%ﬂhenﬁﬁ&ﬁaﬁ1ined
SUPL service | ayer may a SO(§||OM/ gg ET to configur Raranet?% to
sel ect a posi'PYGhT iy fet %ﬁ‘*’“o‘?‘“&% PEFERITY TSt oEBt e Bial

Posi tioni ng (iR petie) of heus@edBit T AG: Bﬂ@oﬁ@(EEHHEdixix@@&t ko) aﬁ(&S&h@ﬁ}c( e

by taking |nto,accqunt the ca b|||t|e% of .the SE qnd]the SLgi 1%0032]

FIG 2 shows B°d8ETgH DM LA™ PEP206™ oF B8ET A it Bt 8dVgktelited

| ocati on sesanm&dM&ﬂhﬂﬁhewsh@ean1|ned SUPL service layer. An appllcatlon

é;—tz i ;r;{] ggﬁ?%onSLT ]féoaﬁﬂ?ﬁl gan mcz? %%,tf’li_ogulxinf £§fgratn%agnbv uxc% {0 pro‘v %Catl on

applications with more crhmmt access o a SUPL positioning layer.  The SUPL
positionmg  layer may include protocol entities and fumctions that can support
positioning of SETs. The SUPL service layer may support location services and may
comnnunicate with the SUPL positioning layer whenever positioning is reguired. In one
design, the streamlined SUPL service layer may allow a SET {o establish and maintain
an extended location session with an SLP.  An application {¢.g., running on the SET)
may invoke the SUPL service layer or the SUPL positioning layer at any time during
the extended location session and may obtam a location estimate when and as needed
during the extended location session. The streambined SUPL service layer may also
allow the SET to configure parameters {c.g., to select a positioning method, or a
positioning protocol, or Quality of Positioning (QoP), ete.) to use during the extended
focation session (e.g., by taking into account the capabihities of the SET and the SLP).
180321 FIG, 2 shows a design of a call flow 200 for a SET-initiated extended location
session with the streandined SUPL service fayer. An application 112 running on SET
110 may destre location information {e.g., & location estimate} for SET 110 and may
send a location service request to the SUPL service layer in SET 110 (step A). For

simplicity, the SUPL service layer and the SUPL positioning layer in SET 110 will be



send a |l ocation service request to the SUPL service layer in SET 110 (step
A). For sinplicity the SUPL service |layer and the SUPL positioning layer in
SET 110 wbDl20tversesserred to as sinply SET 110 in the deseciratsan/obabDwW,
except when being distinguished fromother parts of SET 110. SET 110 may
performa data connection setup procedure, attach itself to a packet data
network if necessary, and establish a secure IP connection to SLP 130 (step
B). SLP 130 may be A-SLP 130a in serving network 102a, or |1-SLP 130b in
hone network 102b, or sonme other SLP. [Q033] SET 110 mamy then send a SUPL
START nessage to establish an extended | ocation session with SLP 130 (step
C). This mesaagﬁean&y asneinpele ﬁTSQSi’SilQnmif daddaboh q)ei@dgenéum the: exthended

| ocati on sessj.on, %} ocation-id SJ |de tlfik g a urrent serV|ng cell of
SET 110. the ‘Capapiicf (i858 RETO110" { SETSCapabiTy FFEdy, @ &' sgitiedrid
duration for &he pxtentedatioeati on sesal @m {Gusatit 9fkssa®l Gad dNBLSES
capabilities Qay i_ncl ude gositjonégg apablll |es nd/ or §erV|ce

capabi i ti es BFFSET PLEFIOTHR Shosit (1 OHi g Tapabl Tt Pesd Ty HUAdT Gdene

posi ti oni ng g@ltshﬁndsoar@ Ipaﬁrnifﬁmh}a@n@fe@x@mhz& suppekiedsily SET 110. _lT_he_
service capabiliti ude location. services, r ting capabilities,
and/ or ofﬁgﬁ capaﬁgﬁlAﬁégﬁ’ %8?@eﬁ°§§L§Eﬁﬁﬁﬁﬁk&ﬁ “iﬁ%% @Hﬂﬁgcation
session, the iSRlccapabi kitt BES 1 TRype)| T hﬁdaﬁc&vz@ﬂhﬂ@a&ﬁa ap,mlqheabﬂdeofor t he
streanilned SUPL service I?¥ The re uestgﬁ]gH{ n may be sel ected by
SET 110 and rfy"He T B8 PBUCUTFEYT roPH" %%ﬁ L;sré‘if\‘/f“*’c:ém?pray be
desired or neededsbyi8EThckifbilines émqe‘stsegmdw@aimm myqumdsmae@m@ with or

wi t hout |nput fro pllcatlon 112. [ Q034] 0 receive e SUPL
START. meSangdi FSHSETDRIG: dha g ittt se §Ratti N oS Tge T an

ext ended |OCQ&%@Hmﬁ§S§p@ﬂﬁiimﬁﬁ@ﬁﬁxatgaqﬂ@ﬂﬂﬁlofﬁﬁatﬂﬂn sesspaipnhased on
the requested duration and/ sone othg%ﬁlnfornatlon in t e nes%ﬁgg SLP

130 may ext r acP ORHES SPHrE' e“%ié*f“%%ﬁ%i § FllesHigyng 8’:%‘%"8 SR 130 may
aut henticate ﬁﬂﬁl@uﬁh@ﬁm%&:S@ﬁnmi@rﬁ@ﬁﬂﬂh%Hﬁxﬁ@mﬁﬁdxé@q&hﬁ@mqﬁﬁﬂﬁmgn and
may obtain routin flnfor tion f o+ P 130 may then send
0% TP ResPaRde” osoag Tt Siro R ren eyt PR ety ey Pt ude ¢ he
session-id |nﬁrmﬁ@QMM&shh@h&UBLaS%Aﬁﬁbnn@ﬁagﬁ,ﬁaﬂ&&heﬁﬁmﬂdSQQL&mmmhng

met hod (posn”ethoggr ;h§$é§?§ i it s ofﬁ§ E %g? §LP ca b|||t|es a
granted duratT6h for ‘CHEERERGREY 8at%h 86T dn ("%F“ﬁ bﬁﬁ‘ KR! The SLP
capabilities{m&monnﬁhudexpmshmiﬂﬂhﬂgnﬁapﬂbk$m&ﬂeSnﬁﬁugby&suppartedg

positioning nx%n%u%%&? d.?fﬂwn%a? e se dw 1do/ erj hoLE{EIX')I‘Lag;EEm%a g)p maln(m he,S of SLP 130.
{6834] SEP 130 may reccive the SUPL START message from SET 110 and may

recognize that this roessage is for an extended location session (instead of & normal
focation session) based on the requested duration and/or some other information i the
message. SLP 130 may extract and store the SET capabilities for future use. SLP 130
may authenticate and authorize SET 110 for the extended location session and may
obtain routing mformation for SET 110 (step D). SLP 130 may then send a SUPL
RESPONSE message to SET 110 (step E}. This message may include the session-id
inchided mn the SUPL START message, a sciected positinning method (posmethed), the
capabilitics of SLP 130 (8LP capabilitics), a granted duration for the extended location
session {duration), etc. The SLP capabilitics may include positioning capabilities {e.g.,
supported positioning methods and protocols) and/or service capabilities of SLP 130.
For the extended location scssion, the SLP capabilitics may be Limited fo options
applicable for the streambined SUPL service layer. The granted duration may be the
maximum Hfetime of the extended location session and may be equal to, shorter than, or

longer than the requested duration. The extended location session may terminate when



For the extended | ocation session, the SLP capabilities may be limted to
options applicable for the streamlined SUPL service |ayer. The granted
dur ati on wayotvel418se maxi nrum lifeti ne of the extended | oeariuseo®e3IBPDN and
may be equal to. shorter than, or |onger than the requested duration. The
extended | ocation session may term nate whenthe granted duration expires.
The extended | ocation session may also be (i) termnated earlier than the
granted duration by cither SET 110 or SLP 130 sending a SUPL LND nessage or
(ii) extended past the granted durationgby SET 1 1 0 sending anot her SUPL
START ' nessage to SLP 130. SET 110 may return an acknow edgenent (Aekj to
?gglsi‘r)i:axs onhm@?.mtimdi Bﬂhiﬁﬁtfﬁp@é&aiﬂla@ghﬁ%?E(ﬁénonk%ﬁ}hii&@ a&‘@rb\li(a(}geﬂ@&b%@ EI) hed
sho extended | ocation_se e establishe
by a sinple %haﬂ@% Bfé‘%%% ?ﬁl@*ﬁ%n@%%&ég B ERSER R Te  SHELIP 130, The
first Sungrres&a@e)ofr (0 Skded O *ﬁﬁagmlh*&ﬂlimuéiﬁmlmf:gfmﬁlﬁl @mixéaea@méx Sb?ﬁ _
requested duration) to conye) reguest to establish an exten ocation
se25|on The %%ﬁﬁﬂ:ﬂgﬂﬁﬁ“ﬁbé@ydg)négi VP e ién d @wﬁﬁdHﬁWﬁiégqﬁ et ers
(e.g., forT hSE-Bp&aﬂ%bl 1::23&'}3 irﬂﬁ)net&hﬁhbi;]ﬁy)i e g&%glxaf&e(s dpl8. |eX2| ende]g | ocation
sessi on. e seco sage from Sl may i nclude in ornatlon
(e.g.. tHEYrant edSdilrst ifbA)" d g%ﬁ%%&@g@ﬂ%&iﬁ&%ﬁfv 5 BAREN S B PHeDet ended
| ocati on sessii@fle Jdlﬁngs:e@mnd @mi?ll_ma@@&agewﬁ&qu S00 uﬂﬁkuﬂes@neﬁemmr ed .
araneters for iti for. the extende
ocat on sesoi G TS T QUL S CgEs T T 4T S0 EEAYEY F o
neg;)t iate cerioam @&Q&ﬁﬁi@e&&b}ﬁsﬁ . exrchOfd Wiwiah k@Rion. pcmt rkOsURY ABtded, etc.)
and/or to confi

Sltlonal araneters %Og%ﬁ ex%Fnded | ocation
sessi on may B“‘é" %‘c’a s‘H)éd“B&? HURGF | B pohsd L “‘e?) ScHEY BhiSer vi ce
request from :appkl Sa@hi@niotdidn @8icehowr {eboddl P2 messhie et emded; lagat i on
session may al est a ed by 110 prior to re V|ng a_ location
servi ce requé@@“%?%' %ﬂﬁmééblP%a?ﬁ%ﬁjggﬁn?%afd?ﬂﬁw ; “ﬁ&é@'ﬁﬁ sessi on
i s avail abl e &enddfSiec:ifin ancdomh&hc kooat $0r. sREsWECOay Ssd eaqmeasbzesdorbymany

application. In an ase e.ext ended Iocat e55|on I8 stabllshed
aggllcatlon PEYHRY gﬁiaf Q$ cﬁ??dh“éé%Vfgg‘éF ﬁ‘%g?A ﬁ&ﬁ?@ﬁggfﬁ ext ended

| ocati on sesSi@iwn. AmﬂmhﬁamlqM?Llﬁzmmﬁy1ﬁﬁndkﬁik0£@mmﬁ%% &equ@smMWMﬁﬁﬁver
| ocation information ocation esti SET 110 | |red

(Steps G 3 aniw<s e Bagr i ERme38s Ty TEh uiknange Heseleer or
| ocati on sessjabmctads. obt ai n the requested | ocation information (steps H, K
and Tsl) {%ﬂjt er natflu\slglgtydded location session may be established by SET 110 in response to a

location service request from application 112, as shown in FIG. 2. The extended

location session may also be established by SET 110 prior to receiving a location

service request from any apphication, so that the extended location session is avatlable

for use if and when location service is requestied by any application. In any case, once

the extended location session is established, application 112 may obtain location service

at any time during the extended location session. Apphication 112 may send a location

reguest whenever location information (e.g., a location estimate) for SET 110 is desired

(steps G, J and M). SET 110 and SLP 130 may then exchange messages for a location

session o obtain the requested location information (steps H, K and N).  Alternatively,

SET 110 may provide the requested Tocation information without interacting with SLP

130 1f SET 130 already has the necessary information {e.g., assistance data} from a

previous mieraction with SLP 130, For example, SET 110 and SLP 130 may perform

step H, and step K may be omitted if assistance data is provided by SLP 130 to SET 110

in step I and is sufficient to enable SET 110 to obiain location information (e.g., a

location estimate) requested by application 112 in step J. SET 110 may return a



SET 110 may provide the requested |location information without interacting
with SLP 130 if SET 130 already has the necessary information (e.g.,

assi st ancwoQatoa1§saom a previous interaction with SLP 1BOTHRseO1es03Tpt €, SET
110 and SLP 130 may performstep Il, and step K may be omtted if
assistance data is provided by SLP 130 to SET 110 in step I | and is
sufficient to enable SET 110 to obtain location information (e.g., a

| ocation estinate) requested by application 112 in step J . SET 110 may
return al ocation response with the requested |location information to
application 112 (steps I, L and O . Each location session may include |ess
si gnal i ng ando@iies essinRgw Ry ek heatk duecdion tersequbepslat@rcannaegkiion set up
in step B, the pro-caonfiguration of the extended |ocation session in steps
C and F and, 1" ‘Bofd"c'a&EE" SHEEt BPRALEIY AT HBIF T EY MG Brav o< F ocat i on
sessions (€. go.th$Suehcanaharcass k&ipnce:pdp! ae:neededf:ofonstepe Kut:sie@bt ai ned
fromstep H). The extended | ocatiqn session nmay term nate en,i}s durati on
expires. SET ‘TG HaySal &b SRt 49 SUB BRD Rie §85Y 510  Fe A gt &% ¥ ext ended
| ocati on sessir@RneaAbIaYioR s@siondligs [ Rcid ol 0L bORLSEY Wite Qedded W:NAdH RN

i ndi cation rqiglzggrfrqp1ﬁpplication 112 (step P). SLP 130 nmay aiso send a
SUPL END ness&§eed°re¥Hithate the extended | ocation session (not shown in
MG 2). Bk 3 shaws caclrsiignief seidahhy fdow30bhet 0k daranet wotidés.i RET T at ed

ext ended | ocation session w t streantined SUPI . service |layer. An
ot T oot o T8 iR lar Ul S s NERT REGr ALt i aror e FNED dogi & e
| ocati on i nf orafRtd @ndeeo g locich 0galct aRmestidimatie)ichatceSET fbiDappApplhcat i on
142 may send a,locatiaqn service request to application 112 on SET 110 (step
A). Appl i cat | O 142" ) r GUAI EP R GLAT BRDSEVREE PaGUssT &HtF Ky send

| ocati on ser vib€€oh fldibatbonot©inSES. 310 (step B) Steps C, D E and F may then
be perforned as dgﬁ&rhggd above for st ~r_espectiv i

] DO OF PR B Al e iSEPEALLNE! Y, 10
FIG 2 t§8tabl i S0an xtehdtet Sear B seddi Br ¥ Br QBTG EH P 130.
SET 110 nay sepdoaksack aewtiedgeneniedtrapphiabion Abldpiatiep:4) withiki ch may
return a ser vj,{ﬁ% g{g}kngm elg enent tt‘og,,grpp}mi cat i,iQ\l’llrp 42 =ié-8t' qjglﬁ@”] ?ge the
ext ended | ocation*“E85<T oA AL BEER Hst abl IP8h&G Sppiieact 8AE 15 &nd 142 may
obt ai n | ocat ilofrusetNiae) at Samy 16.1 Appiduidnng? the sext-anded: codat Qnrsisessi on
Application 112 .1 é send %2;Lo r%% est never .| ocation information
(00 2 Tocdrrsirisiiacly FEReeh IR adef PRt ohe e el o . ser
110 and SLP L3§est and may send a focation service initiation to SET 110 (step B). Steps C, I3, E

and F may then be performed as described above for steps B, C, D and E, respectively,

in F1G. 2 to establish an extended location session for SET 110 with SLP 130, SET 119

may send an acknowledgement to application 112 (step G}, which may return a service

acknowledgement to application 142 {step H).

{6639] Once the extended location session has been established, apphcations 112 and

142 may obtain location scrvice at any time during the extended location session.

Apphcation 112 may send a4 location request whenever location mformation {e.g., a

location estimate) for SET 110 is desired (steps L, M and Q). SET 110 and SLP 130

may then exchange messages for a location session to obtain the requested location

information (sieps §, N and R}, SET 110 may then provide the requested location

miormation to application 112 (steps K, O and 8). Application 112 may then send a

lfocation report containing the requested location information to application 142 {steps

L, Pand T). Each location session may melude less signaling and processing overhead

due 1o the secure data connection setup in step C, the pre-configuration of the extended

location session in steps D and F and, i some cases, assisiance data derived from



may then exchange nessages for a |ocation session to obtain the requested

| ocation information (steps J, N and R). SET 110 may then provide the
request edwbDaosi40884i nf ormati on to application 112 (st ep®CEKUSD120874S) .
Application 112 may then send a | ocation report containing the requested

| ocation information to application 142 (steps L, P and T). Each | ocation
session may include icss signaling and processing overhead due to the
secure data connection setup in step C, the pre-configuration of the
extended | ocation session in steps D angd, F and, in sone cases, assistance
data derived fronprevious, |ocation sessions (e.g., such as when assistance
dat a needed fQgvigkapeaod Ses@bliaicngubin 28 h@P: ddsistah@040] nbd¥-@nat her vexenpl ary
design in FIG, 3, application 112 may perform additi onal services for

appl i cation fﬁﬁmﬁg§£§qb§’the | ocation information obtained from SET 110.
gor_ exarmigm} appl ihﬁ@iomﬂepaelx%iamﬁyes@nﬁ Fyc. whetdnedioSET2 axﬂagalpin%nw AdbiPnA

esi gnat ed geographic area or _has just entered or just left the area.
Appl i cat i on ﬁ%%gyf KABPovE desed aaitte 'BrEr" Y Br) LR G “bpF i Sition 142
in st egs L, h%(ﬁﬂﬁarﬁpif,e%}@]iaaﬁbiﬁlgﬁ@_azﬁ@ m?t ktaeméﬁé’?lm@ IS wiitﬂﬁib\lﬁaes@ﬁ&e@iusf
entered or has just |eft e. desi gnat ed geogr aphic area). Alternatively,
appl i cation 1gf2§¢fﬁw Bt y* E@%W%i@sg%deﬁ s Igh s, g fﬁp?ifcaz&ms pechy Beg gger
condition is @Blidd &d@ionalSeRu@bn SEkpdik@idawizng st endnared. @r ijfikst left a

desi gnated geographic .area). [0041] The extended |ocation session may
et a:pt e (oo ST R R o Rk S LR e IR T o S
nmessage to teffmnatenhihelyexipgnded (ipadl boR S€s8i 9fp Bakl?y or ©.i0a spetitie to a

| ocation service termi.nation indication, fr pplication 112 or 142 {step
U TSLP 130, eI g BUSR BRDedagl B el LTS Phé ekl shded

| ocati on sessicopndiaioicoghomurbay FI G 3). [0042] FIG 4 shows a design of a
call flow 400 for _a |location session wthin an ext en ed | ocati on g ssi on.
Cal | floW*400 nay ‘B8 “HEEE f P Tatht G “Phe P EEarT bR 'S S8 GhePeRowi™T n FI GS.
2 and 3. SET itCGnayeyscsend a 8 L SUREN PORsiBs sagenihie SleRxdded Bedtinh tésabe t he

| ocati on sesslqn,nglgﬁk enever |ocation service is desir.ed gyﬂqgglication
112 on SET 110 {stieg™A)S & Fh'e" StBle PEE e Ts A6 Ry TP Uide T hy ¥essi on-i d
identifying tiep ext endedol ooailbomnns aSEINENON@WEee MO NEmPAsi hi @nkngd messages
for a selected positioning protacal, P defining the required accuracy of a
| ocati on estﬁﬂﬁ@%n%ﬁ“ghﬂP%% W%Hﬁﬁ?’@hether velocity is required, and/or

ot her i nfsesayati on¥ifhe sseleetiedgn of a call flow 400 for a location session within an

extended location session. Call flow 400 may be used for each of the location sessions
shown in FIGS. 2 and 3. SET 110 may send a SUPL POS message to SLP 130 to
inttiate the location session, ¢.g., whenever location service is desired by application
12 on SET 110 {step A). This SUPL POS message may include the session-id
wdentifying the extended location session, one or more positioning messages for a
selected positioning protocel, QoP defining the required accuracy of a location estimate,
an indication of whether velocily 1s required, and/or other information. The selected
positioning protocol may be LPP or IS5-801, both of which sapport SET-initiated
positioning. The positioning message(s} may mclude pertinent information such as a
request for assistance data, measurements used for positioning, serving cell 1D, other
cell 1Dg, ete,

{6643] SEP 130 may receive the SUPL POS message from SET 110 and may send
another SUPL POS roessage to SET 110 (step B). The returned SUPL POS message
may mclude the session-id, one or more positioning messages {or the selected
positioning protocol, and/or other information. The positioning message(s) may include

pertinent information such as assistance data (if requesied), a location estimate for SET



posi tioning protocol may be LPP or 1S-8Gl, both of which support
SET-iriitiated positioning. The positioning nmessagc(s) nmay include

perti nentwonbwymetsion such as a request for assistance earajS20masupenent s
used for positioning, serving cell 1D, other cell I1Ds, etc. [0043] SLP 130
may receive the SUPL PCS nessage from SET 110 and may send anot her SUPL POS
nmessage to SET 110 (step B . The returned SUPL. POCS nessage nay include the
session-id, one or nore positioning nessages for the sel ected positioning
protocol, and/or other information. The;positioning nessage(s) may include
pertinent information such as assistance data (if requested), a | ocation
estimate for SElde ITHe ibdaiorfdsGmatd ARy boSal inQticaBdiiapatitoiMymieagsent At a field
of a positionjng nessage ur a field of the SUPL POS nessage [0044] SET 110
and SLP 130 rfay™ %8émﬁﬁﬁﬁtional Sl JPL PCS nessages (steps C and D).
Each SUPlgel@S message 1mayd sneh idead bensgs sii@iosier pohensxt@ndess ¢ocation
sessi on, one or,_nore positionin nessagés carryi ng. sui t

no DS .an ble .
i nformation, FHdof*StHdr Tt BERELTOR. ﬁ%ig%ﬁie"%%ﬁ?’ﬁ)é&? ffwﬁf%%%t ocol
may support oRGidl ofDEemPRSidkionhd gemaiRAdsyhonnPBEk IMRHERECASH: T Ypes.
Any nunber of SUPL\PCS_nes%g%esqna be . exchanged between SET 110 and SLP
130 to requestAnd PR de TPRFBFHEL POHITEN 8RECRY TRor WPRYE] &8¢ €8 PB8i ti oni ng
met hods. The RUBLRO:IRES ages:dTay ne: used (bds. as\ngoRkdkner SUPSSAges to

carry positionLQr,nesg ges for the select positigning protocol, (li) to
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by SET 110, anhhdtioh )t @heas s0ed at@ich pesiliatal henose Sk cpM #B beagxt ended

| ocation sessi on, LQ$45£qln one design, SLT i | Omay send.the f?[§§ SUPL
POS nmessage fBF PhE<T 6dat FEiEaIrER™ Qrid SEP IBG HS S $En " t#e™ 188t supL
POS nessage. bli@oShPlp-Jd6dd! Mes agesy maymaess eng., ParT vn Whs epeWit heoe SUPL

PCS nessage faggh§51r;10nfoll 4,?§f¥q£“°tPQVN§V93§ Egﬁingsg? %j[r m SLP
130, as showr™ A Ui B %&@ S8 Bis OFEEE R e R K B delit by SET
110 or SLP 13Qucp#dddtcation @ssi@t urn SUPL POS nessage from SLP 130 or SET 110,
i L MR LR T LSRN
for each of tdeidno@@tSION30 may send the last SUPL POS message. The SUPL POS messages

may be sent pair-wise, with one SUPL POS message from SET 110 followed by another

SUPL POS message from SLP 130, as shown 1o FIG. 4. Multiple SUPL POS messages

may also be sent by SET 110 or SLP 130 prior to a retarn SUPL POS message from

SLP 136 or SET 110, respectively.

{3846] FIG, 5 shows a design of a call flow 500 for a location session within an

extended location session. Call flow 500 may also be used for each of the location

sessions shown in FIGS. 2 and 3. SET 110 may send a SUPL POS INIT message to

SLP 130 to initiate the location session, ¢.g., whenever location service is destred by

application 112 on SET 110 (step A). This SUPL POS INIT message may include the

session-id dentifying the extended location session, the SET capabilities, a selected

positioning method (posmethod) for the location session, cel information (e.g., serving

cell 1D and/or other cell TDs), QoP, one or more positioning messages for a selected

positioning protocol and carrying any suitable information, ete.

{60847} SET 110 and SLP 130 may then exchange SUPL POS messages for the location

session (step B}, Each SUPL POS message may include the session-id for the extended

location session, one or more positioning messages for the selected positioning protocol,

and/or other information. The selected positioning protocol may be RRLP, RRC, LPP,

IS5-801, ete. RRLP and RRC support network-initiated positioning whereas LPP and IS-



sessions shown in FIGS. 2 and 3. SET 110 may send a SUPL POS I NI T nessage
to SLP 130 to initiate the location session, e.g.. whenever |ocation
servi ce iwWodenVmess4by application 112 on SET 110 (step ACT/UBRi1/0SYPL POS
LNI T nessage nmay include the session-id identifying the extended | ocation
session, the SET capabilities, a selected positioning nethod (posnethod)
for the | ocation session cell information (e.g.. serving cell ID and/or
other cell 1Ds), QoP, one or nore positioning nmessages for a sel ected

posi tioning protocol and carrying any sujtable information, etc. [0047] SET
110 and SLP 130 may then exchange SUPL PCS nessages for the |ocation

sessi gnd( Ist emoB) supfRAC BotBl nd Rlo PGB M08 SSRAYSE TVRY: iatdACHddHenihhe @@s?&ﬁm iﬁﬁl for the
ext ended | ocati on_sessi on, one or nor ositioning nessages for the
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support network-initiated positioning whereas LPP ,d,l§§0é,§uppgrt bot h
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provi de information for one o re positioni ng nmethods. Upan. conpleting
the exchange 3 40 eron ~'t@H§§-s§8%§%ﬂpis§bfgtf§ Ry CSaRa e DRI FERT

message cont ainficnGietihRtiseesd@midde andn pRsSBLboY cainkocaidorcesty et ac and/ or
vel ocity estLpatg_fg(q lelpw%99§hti0”)' step C). The SUPL REPORT nessage
may be used tEPRET EatE (e eHd B FRE T ELHE on session and to return any
| ocat i onjgesd;i mat e FamRl/40mdviedho®ithy cestilamtall aoaPit adodayorSteRid30itfionn

SET- assi sted positioning. [0048] MSS. 4 5 shqw two exenplary call flows
For ot ocatt oNBUELPOHORASHID Db tentbd | BRATIOR L Soer s (Th GeHGral | soT
110 may send tanyiigshtabia SIRk wRSS@ge ot @it iSare mestQeatd o sesskon Wt h
SLP 130. Different SUPL nmessages may be used for differen Ltioning

orot ocol s FOPITHE HOUSToRSCags o heRriiTo<sit- SEp 136Mrh ditidhge any
nunber of SURKkcROE: mBssagess yitic hOrmesdagesusedh asy de Qodit A anekitafoaf for

posi tioni ng nes. oci ate t |.ocati.on se

OSY a{lge‘fs a:Q;d‘fets%q § SSOCHIC | f%g? ANOT; SGSITORSWI | Sj C)’(nngmqt Q‘.(.ttihg
ext ended | ocdlTONTSRUSTGH TOBAOT AL BRAWAITH ET 5 4 St 50014 Py
si gnal i ng andegi@cessi ng overhead may be incurred for each |ocation session
within ap e tendegﬁggg%tgop gg,st %.ﬁLﬁdflg$yﬁ.dSEle%g_§2 SLP 130 may
exchange L POS CHYLS G o880 PO TP gt S A faving to
first establiishunad Secur€odataseannettizan cotnde dadmykeauar heans SURET
110 and SLP 130 may exchange SUPL POS messages for positioning right away,
without having to {irst establish a secure data connection or send any overhead SUPL
messages. fo FIG. 5, SET 110 may send a SUPL POS INIT message to intiale a
focation session. The call flows i FIGS. 4 and 5 may avoid other overhead SUPL
messages, such as SUPL START and SUPL INIT messages, normally used to initiate a
focation session,
[0056] A pair of SUPL START and SUPL RESPONSE messages moay be exchanged
between SET 110 and SLP 130 o establish an extended location session, as shown in
FIGS. 2 and 3. These SUPL messages may be used to configure one or more
parameters (e.g., for a selected positioning method, a selected positioning protocol,
QoP, etc)) for the extended location session. The configured parameter(s) may be stored
for the extended location session and may be used throughout the extended location
session, which may reduce signaling overhead.,  Fach location session within the
extended location session may utilize the configured parameter(s).
{8851} The techniques described herein may allow SET 110 to have a secure extended

location session to aflow one or more applcations to invoke the SUPL positioning layer



messages n Ma 5, SE-T 110 may send a SUPL POS TNTT nessage to initiate a

| ocation session. The call flows in FIGS. 4 and nay avoid ot her overhead
SUPL messwigesio/sigsh as SUPL START and SUPL | NI T nessage®CTmseomlobmoused to
initiate a | ocation session [0050] A pair of SUPL START and SUPL RESPONSE
messages may be exchanged between SET 110 and SLP 130 to establish an
extended | ocation session, as showmn in FIGS. 2 and 3. These SUPL nessages
may be used to configure one or nore paraneters (e.g., for a selected

posi tioning nethod, a selected positionifng protocol, QP, etc.) for the
extended | ocation session. The configured paraneters) nmay b e stored for
the extended Jiesatikomn: s@SSIQn: uam,lrmy e Mseihdheoughan, tde. eagﬁzeimged
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and prOV|de ot her _advant ages. The technlqu s may _al so. ﬁllow SET 110 and/ or
appl i cat {'8rf1112 nﬁFé‘“&%ﬁ‘ﬁ%F‘%@‘éﬁ Paraigt ers’ 16" fﬁ‘s‘é‘yf% CHERET GRS SRr vi ce,
e.g., to sel agtm@cPasitImani wgnoelhoeh wkhelidechnt guasioay. al sanbegused for

t he proxy node : t roxy node. in SUP T e techni gues descr.i bed
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and SLP 130 tsomgipplch@atskonrss. (B gpplicppk hﬁaidlgﬂd,‘hmlaﬂ.z?onl‘ﬂmrlb@gm@ﬂnaSﬁTb‘l10)

SUPL entities _such SET 110 and SLP 1 0 .nay support a s e f sinple
Coont s on ser gt B SREEPeR PRy HTR erEat ks iRl PBRt PRl ser v cos
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conpl ex | oc atib@;lflen services. For example, an application may be able to emulate complex location

services such as the periodic trigger location service and the area event trigger location
service based on the simple location services supported by the streamlbined SUPL
service layer.

{0083] In another design, complex location services {e.g., for periodic location,
triggered location, etc.) may be supporied by the SUPL service layer and/or the SUPL
positioning layer in SET 110 on behalf of internal application 112 in SET 110 or
external apphcation 142, The SUPL service layer and SUPL positioning layer in SET
110 may support the method of FIG. 2 or 3 to establish an extended location session
with SLP 130 and obtain location information at periodic time intervals during the
extended location session {e.g., by instigating steps H, K and N in FIG. 2 or steps J, N
and R 1o FIG. 3). However, apphcamm 112 may not request location miormation from
the SUPL service layer or SUPL positioning layer at intervals {e.g., i steps G, Jand M
in FIG. 2 or in steps I, M and Q in FIG. 3), and the SUPL service layer and SUPL
positioning layer may not provide location information at intervals to apphcation 112
{e.g, msteps L L and O in FIG. 2 or in steps K, O and S in FIG. 3). Instead, application

112 moay indicate the required complex location service {such as determining when SET



services such as the periodic trigger |ocation service and the area event
trigger |ocation service based on the sinple |ocation services supported by
t he streawDi2opdi4BIPL service |ayer. In another design, e@omaiSexiolosnali on
services (e.g., for periodic location, triggered |ocation, etc.) may be
supported by the SUPL service |layer and/or the SL PL positioning |ayer in
SET 110 on behalf of internal application 112 in SET 110 or external
application 142. The SUPL service |ayer and SUPL positioning |layer in SET
110 may support the nmethod of FIG 2 or;3 to establish an extended | ocation
session with SLP 130 and obtain location information at periodic tine
interval s duriingad e extanpeded ocai 0NiseBS0OB défurfied cRYrdpRBlkGRbAING St eps
H Kand Tsl in Mg _%,pr steps J, N and R '&n HG, 33%.4 However, application
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130b and may be able to reach H-SLP 130b using the preconfigured H-SLP address. If
SET 110 is roanming, then SET 110 may exchange SUPL messages with H-SLP 130b
via various network enfities in serving network 102a and home network 102b.

{0055] In another aspect, SET 110 may communicate with A-SLP [30a in serving
network 10Za (instead of H-SLP 130b in home network 102b) for an extended location
session. This may reduce signaling traffic and may also reduce delay to obtain location
service during the extended location session when SET 110 is roaming. This may also
assist a SET that does not have an H-SLP or when an A-SLP provides some services
that an H-SLP does not provide {c.g., more accurate and more reliable location support,
or support of an access network not supported by an H-SLP}.

{6056] SET {10 may discover A-SLP 1302 in serving network 102a in various manners.
In one design, SET 110 may obtain the address of A-SLP 130a using Dynamic Host
Configuration Protocol (DHCP). SET 110 may broadcast a request for configuration
mformation for an A-SLP for an access network currently serving SET 110, A DHCP

server miay receive the request from SET 110 and may respond with configuration



applications (e.g., application 142). SF r 110 typically comrunicates with
H SLP 130b in honme network 102b for a SUPL | ocation session. SET 110 nay be
pr econf i geipedioi41834t he address of H SLP 130b and nay bePablus2a10/08math H SLP
130b using the preconfigured H SLP address. If SLT 110 is roam ng, then SLT
110 may exchange SUPL nessages with H SI P 130b various network entities in
serving network | ()2a and hone network 102b. [0055] In another aspect, SET
110 may communicate with /V-SLP 130a in serving network 102a (instead of

| LSLP 130b in honme network 102b) for an;gextended |ocation session. This may
reduce signaling traffic and nmay al so reduce delay to obtain |ocation
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may be assign¥d*%%fixed and wel | -known address. SET 110 may know the fi xed
address ghsA- SLP 130a &mgn, rfaycvbe&;aibh Bated Hdbirrecioh ymaace esisctAH1OkBvd 80a. I n yet
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positioning of a SET accessing a 3GPP2 network (or vice versa), which may make the
use of an A-SLP cssential.  A-SLP 130a may support both the streamlined SUPL
service layer and normal/full SUPL service layer {c.g., as described in SUPL 2.0).
Security inchuding nutual authentication and ciphering may be used for communication
between SET 110 and A-SLP 130a. Security for the streamlined SUPL service layer
may be achieved (1} in similar manner as for communication between SET 110 and H-
SLP 130b for the full SUPL service layer or {ii) using different procedures, ¢.g.,
different authentication methods.

{0058] In yet ancther aspect, all or a portion of SUPL may be implemented using
Extensible Markup Language (XML}, For example, the portion of SUPL related to the
streamiined SUPL service layer may be mplemented with XML, In one design, ASN.
I (Abstract Syntax Notation One) may be retained as a schema for SUPL, and
International Telecommunication Union (ITU} X.693 may be employed to encode this
in XML {e.g., with XER encoding}. In another design, new Docurent Type Definition
(DTD) schema or XML Schema Definttion (XS8D) schema may be defined from the
SUPL ASN.1 defmition but may be restricted to SUPL messages and parameters

applicable to the sircamlined SUPL service layer. In both designs, only a subset of



i I O based on various factors such as services and positioning
capabilities of either ASLP 130a or H SLP 130b), billing charges, speed and
ease uf awoesw/{e88g., signaling bandwi dth and del ay) et ®CTAS2@0/08anpl e, a
3GPP H SLP may not be able to support positioning of a SET accessing a
3GPP2 network or vice versaj, which may nmake the use of an A-SLP essenti al
A- SLP 130a nmay support both the stream ined SUPL service |ayer and
normal /M SUPL service layer (e.g., as described in SUPL 2.0). Security

i ncluding nutual authentication and ciphering may be used for conmunication
bet ween SET 110 and A-SLP 130a. Security for the stream ined SUPL service
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referredjgesias an FXLs goSi bidogipng mlodc@@me)pcmyneﬂwpmaélﬁxljtahyem' anet@ssi st ance

data and measur enent ¢ pezhas an ﬁSN 1 verS|op the. p05|t|og ﬁ.grotocol.
New posi ti oni A HEC*HSHS as Wt "85 "EHalfges” fo Oé%é Ogtﬁ“ hgpBEI Tt ol hd” met hods
may be added dpplidabien, esllntdy g iXMualpo Setidr@iian@.g., as shown in FIG. 2) or external

to the terminal (e.g., as shown in FIG. 3) (block 612). The terminal may exchange at
least onc message with a location server to establish an extended location session of a
particular duration (block 614).  The ferminal may cstablish the extended lJocation
session (1) in response to the location service request from the application or (1) prior to
receiving any location service request.

{6061} The terminal may receive a location request from the application (block 616},
The terminal may obtamm location service from the location server as part of the
extended location session at any time within the particular duration of the extended
location session, €.g., in response to receiving the location request (block 618). The
terminal may send a location response comprising location information to the
apphication (block 620}

{0662] In one design, the terminal and the location server may exchange SUPL
messages for the extended location session. The terminal may determine a session (D
for the extended location scssion. The terminal may use the session ID to identify
messages exchanged with the location server {o obtain location service during the

extended location session.



protocol. For exanple, the XML positioning protocol may be extended to
support positioning for non-3GPP and non-3GPP2 access types such as W-Fi,
fi xed brosobkardi41884MAX, etc. FIG 6 shows a design of aPprasSess/0s0Q97
perfornmed by a termJnal/SET to obtain |ocation service. The term nal may
receive a location service request froman application, which nmay be
internal to the termnal (e.g., as shown in FIG 2) or external to the
termnal (e.g., as shown in FIG 3) (block 612). The term nal may exchange
at | east one nessage with a |ocation sefryer to establish an extended

| ocation session of a particular duration (block 614). The term nal may

est abl i sfuetne ex]E @rﬂ&%diﬁki@i@@ﬂ%l@ﬁ 8658t RAnih)mdyrextIRSRONS 6 LA Shandsagat | on
service request fromthe application ar (ii rior to receiving a

| ocation servi'de!F it S Thé° (8 ﬁfaaﬂg?féw 39@@&1\9@%}68& i ‘Bt c%téﬁﬁést from
the applicationtithls@eknb 1) at Ther tbeF Rbiakrcdayrakiaife] agalion secniice from
the location server as part of the extended j,caéi Qn session at any tine

wi thin the pﬂ%tle?}?‘%?leﬁg‘fﬁi?%#% PPHEERPENEEY OF B8RtT SHPSURE PYHATSE g, , i n
response to recebxbngidiNB:b@Cati @inkheIgHAShetd:-06Haib 1&)tion T8 id:6¥m Mal may
send a location r esponse ¢o risi ng I_qcaflj on information to the application
(bl ock 620). PHYERIVH O BREOHEE Pt REHEP I RARYERd the | ocati on server may
exchangeusidiPL nessageks«ikosr iihe @xtiendetdnbiotatsta SSSeie (diea B8P nal may
determne a s sf%n JD for tkh ext ended | ocation : ,§}si on. .The ter‘%j nal may
use the session" ‘fffabdﬁ‘aeﬁtifff?owgﬁéaaré? Ex DF G SEWR TR RE To&HE9%N ser ver
t o obtai n | ocatation s&fmi Cahdukimigalt hey exicende het@@akkQRecs €s8] ansiinL one

design uf blogk 614  the termnal nay.exchange the at |east one pmes age
W ththe | ocar BN DL Py HEToimT 0T & MEoOaaet "oy o aheer for
t he ext ended Jxagadd 106mis€$SHoN. MR @Eiol, eash-0ne:s£e Rtdy gufedscpafcaneier my
conprise a se| ected positigning method, or. a selected positioning protocol
o OoP. Cor SOEBE er oG FErOR o b e T O EHEREgE TRk Bi i nal
may t her eaf t afra0bt &iidnoc@athi akcdIV iccichromdnhe Thogativon $esdonest hased on
the at | east one,c nfigij%ed neter. L n one k 614, the

' DGaL al egual 1o the grags S}Si' N Cr);f 2»' gc ped' |
¢ extended Jocat A i he eatal 1o the oTastod durat Tny Be Hetek e
term nal may SEAEFROPIPSTIHESERGY EEY {0 e gaspe DS SYE Y T he
| ocat i on ser velker th@nhdid. t inathe destakte ahmentagotnal Rhempxd gpndechitoaatiiars sessi on.
The term nal na Yy, receive a second nmessage Sc 9., .5k e g
ol ihe ferminal, and the second message May comyprisé positioning capabilities of the
iocation server. The first and second messages may also comprise other mformation.
focat I'be first and d g v al 1l { t
{8868] In one design of block 618, the terminal may send a third message (e.g., a SUPL
POS message or a SUPL POS INIT message) to the location server o obtain location
service. The terminal may receive a fourth message (e.g., a SUPL POS message or a
SUPL REPORT message) comprising location information from the location server. [n
one design, the third message may comprise a request for assistance data, and the
focation mformation in the fourth message may comprise assistance data for the
termmal.  In another design, the third message may comprise measurements, and the
location information may comprise a location estimate for the terminal. In one design,
the third message may comprise a positioning method selected by the terminal, or at
least one positioning message for the selected positioning method, or some other
miormation, or a combination thereof,
{6066] In one design, the terminal may obtain location service a plurality of times
uring the extended location session. The terminal may receive location fnformation
during t tended locat Ihe ¢ 1 may locat £ 1
{e.2., a location estimate for the termimal) each time location service is obtained. The
terrmnal (or the application at the terminal} may use the location information to emmulate

a periodic trigger focation service, or an area event trigger location service, or somc



RLbPONSL nessage) sent by the |location server to acknow edge establ i shnent
of the extended | ocation session. In one design, the first nessage may
conpri se wWoOi2otpuasssed durati on of the extended | ocation $EFAISeN0/03md7 t he
second nmessage may conprise a granted duration of the extended | ocation
session The particular duration of the extended |ocation session may be
equal to the granted duration oi may be determ ned in other manners. |In one
design, the first nmessage may conprise positioning capabilities of the
termnal, and the second nessage may copprise positioning capabilities of
the location server. The first and second nessages may al so conprise ot her
i nformati on. dﬂﬁm aReidhesivgs ndfe Rk Rink8 imkbat afcmﬂaknrmymsbeﬂaa}a wthird
nessage (e.qg. 5gLPL PCOS nessa e or a SLPL POS | IT nessa %
| ocation ser V& TEBo4H PHUAR PoHCE 4P B ThEVPet i haly P@@e’i fe a
fourth messaggtch@ddocafioStdlioPUGeNBeSAYRaP ErndaSWoRIBOR: wta@s:&ag@a the
conprising location_ informatio fronltq] | ocation server onﬁ deglgn, t he
third message T BEHPPER B0 EG FEBIROFCAE%T §t Yhek oA SergREeRE R Beat | on
information iy hhefiourth message may conprise assistance data for the
termnal. In another design, the third nessa npri se neasurenents,
and the At ion iF Griel %oﬁ“"‘rﬁﬁ? EOHFr Fae GG Eat Toh TSRS FEPF he
term nal . | n @presdesi @n,detibe Lﬁ&lk{,ﬁuﬂﬁﬁﬁagﬁmmmaowm IBAnReSkd ok ng
met hod sel ected b thewterqynak or, .at | e one positi nlng nessa e for the
sel ect ed posi'tFBHT Ag" Het HEES BFes Bife "o“’t“l‘?é “‘F i oFTrat'i O, “ﬂﬁ’r “AMEBib hat i on
thereof. |n onendeisigiont he dneihmi @aizn By whinai Ma) ecdbizen @&asablcemhampl urality
of times during the extended |ocation seSS|on The termnal may receive
| ocation i nf oPEPY SHY{ O g™ 4 g“éacﬂ B STIHBEE PR ThE PEHY ‘a‘i’t each time
| ocati on ser ia@eulaSd@iioal fedas sﬂﬂ»@n foef 1O Mt d(30 Mo tybh&maiﬁéﬂ degigh, It@Neadind he
termnal) may use the qugtlon nf ormati on tocp | ate a erlodlc %%lgger
| ocation serVI¥eS™dr Wi Hfed " Eft P rFggel’ FoEat 06:’1“3‘3’?“% "o 'EGiRot her
| ocation ser vibegomaseocopphepridandamidnnmedi at e | ocation serV|ce Tn
general , term nal tain.location service any nunber  of | mes and
ooy 1T durt g B R e RGBT GRPEREEH B Tl P i e ol at o
any IocationisemvmaﬁwﬁaﬁgéeanitHﬂ?hﬁe&ttonmnnamnmaih@ﬁmmaﬁgmveﬁkﬁmenmaII of
the tines in mhlcp %gca 1 service .is obtained by the termn nal Q
ext ended | ocdlI'Bh™sBSEPOH Traiy™ ¢ i 3? BHFHE TAY (iOBUP AP GRS
expires. | n onenteshgiymnithe wibeatvon nseoderinmaycsend jlac:bbd River ENDbeESSage
to the an A-SLP i the serving network or the H-SLP in the home network. The terminal may

discover the A-SLP using BHCP, or DNS, or when attaching to the serving network, or

using some other mechanism,

[8069] FIG. 7 shows a design of a process 700 performed by a location server (e.g., an
SLP) to support location service. The location server may exchange at least one

message with a terminal to establish an cxtended location session of a particular
duration {block 712}, The location server may provide location service to the terminal
as part of the extended location session when requested by the terminal at any time
within the particular duration of the extended location session (block 714).

{68791 {n one design of block 712, the location server may receive a first message sent
by the terminal to initiate establishment of the extended location session. The Ipcation
server may send a second message to the terminal to acknowledge establishment of the
extended location session. In one design, the first message may comprise a requested
duration of the extended location session, the capabilities of the terminal, etc. The
second message may comprise a granted duration of the extended location session, the

capabilities of the location server, etc. The message exchange may also configure at



termnal (or vice versa) when the duration has expired to explicitly
termnate the extended session. In another design, the term nal may
exchange wommessAMS4W th the | ocation server to term nat @Crhis2exiended

| ocation session prior to expiration of the particular duration, e.g., as
shown in HGS. 2 and 3. n yet another design, the termnal may send a
nmessage to the | ocation server to request for extension of the extended

| ocation session past the particular duration. In one design, the term nal
may conmmuni cate with a home network, angythe |ocation server may be an
TI-SLP (or sone other |ocation server) residing in the home network. In
anot her desi gaust hee tp@ﬂ'aﬂ%t@ﬁ"‘o Ry RendgamtNgn avanf EeMd keoch@ngosnebwer k and
may communi cat e rving. net work én this_ca the | ocation server
may be an A- SPPGG 3tsh]ém§(gi”?/’ﬂ? PRAENGT 7 tffe T BEASOP A Ho Ro B KBt vor k.

The term nal payioslisaamerhctifaidt BB dishng (KRB cotfisNSpadkctaien attachi ng
to the serving network, or s%ng ot her gechanlsnl FIG., 7 shows a design
of a pro@f’@%‘é 700 b‘é?‘?id?ﬁﬁ‘a“’tsﬂ t OG0B &7 VR OGS “aHTISEBFEE S uppor t

| ocati on ser V'dycﬁe Jendl 0€ abbhBRNISEHY eErvI¥RY E%C}h@dﬂg@ seteiheastenanﬁﬂﬂﬁﬁsage
with a termnal to establlih an ext ended Iﬁhatlon giel n of a partlcular
t

duration (bl JBRCRIZPTPHHES [BRA B SRVl Hay  Bivli ELFIRES BV ce to

the term nal @mppay i r@ficst e Sxtendeda) Reatdanus essiond whemigauessed by the
termnal at a % H%%i thin the partlcular dur f the extended
'YL

o y ?t I g"n t?
| ocation sessi BEFES TH OHE FesrHRIGH Bt SeKBT 12 ERE PEEARI on

server may regenve i@ thi ehinfiPaSiagome thobicdibe if@bmifal THeQodanbit bt
establishment of th extended Ioc%tlon .session. The Iogatlo server my

send a second"HeR84te ¥ YHEE R KB 42 St HB PERVEHE of t he

ext ended | ocabi«08n S&SSH N endbit Q}B&uﬁiﬁ}&ﬂ i repehedty iobsin mﬁeagefomymmﬁpri se a
request ed duration of . the extended | ocati on session, rr§hca abilities of

the terminal , "8H%° @ PHEUAEEHE o LLAgd Fray CoRpri el "Aeegt KR8 Ui atY on of
t he extended~h@eaﬂk0@mﬁﬁﬁ5¢@mma@heccapablIltles of the location server etc.

The ness exchange na I 80 conf re a'Ieas ar anet or t he
extendedﬁﬁiéa?|onqge§§ﬁ§ﬁ% Qﬁ”oq‘mgg%e%?bd“ﬁgg*t gﬁ]ﬁﬁ Hﬁ?%ﬁ% L%{mé’%lected

positioni ng pxpt&coin, tjﬁQﬂ@\lgiﬁtlﬁe fothenlesat tvan seeircveﬁpmipmmgexd oeation
service to the term nal bas %&b%he at ast on confbg red araneter. In

one design of “BI'6EK"714° "f‘ﬁ% PBEatt ol d ‘&13‘&? tﬁ%ﬁ? r'écef P§ Message
sent by the t®aidiaksstioa. QbmahﬂrﬁﬂﬁﬁtkﬂnmﬁeﬁV¢ﬁﬁnQIHemb@ﬁakmaﬂ”ﬁﬁT%er may

SENdRaEount qetmmai to terminate the extended location session prior to expiration of the particular
duration, e.g., as shown i FIG. 2 or 3. In yet another design, the location server may
receive a message sent by the terminal to request for extension of the extended location
session past the particolar duration. The location server may either (1) grant the request
and extend the extended location session or (1) dismiss the request and terminate the
extended location session when the particular duration expires.

[8073] FiG. 8 shows a block diagram of a design of terminal/SET 110, access network

3

120, and location server/SLP 130, For simplicity, FIG. 8 shows only ane controller/
processor 810, one memory 812, and one transmitter/receiver (TMTR/RCVR 814 for
terminal 110, only one controler/processor 820, one memory 822, one fransmitter/
receiver 824, and one commumnication (Comm) unit 826 {or access network 120, and
only one controller/processor 830, one memory 832, and one commumication unit 834
for SLP 130, In general, cach entity may include any number of processing uniis {e.g.,
processors, confroliers, ete.), memories, transmitlers/receivers, communication units,

ete. Terminal 110 may support communication with one or more wireless and/or



message conprising location information to the termnal. The third nessage
may conprise a request for assistance data, neasurenents, a selected

posi ti oniwgQ 20130884 etc. The fourth nessage nmay conpri S@CIASRGHARTET dat a
for the termnal, a location estimate for the termnal, and/or sone other

| ocation information. The | ocation server may provide | ocation service to
the termnal a plurality of tinmes during the extended |ocation session to
enable the termnal to repeatedly obtain location information or enulate a
periodic trigger |ocation service, or af area event trigger |ocation
service, or sone other conplex |ocation service The extended | ocation
sessi on nay t\eﬁ-mlaatetegmenrehhﬁaiparot;b@umr reddtt @b O eOXPLILRSs vhA @Berdesi gn,
the | ocation serve %‘ Sgﬁia 5%)nessage to the termnal (or vice
versa) when Pﬂ@“aﬁ quP%k. g&bl P20 8Xplicitly termnate the extended
sessi on. jgeryjanot hen Heshgink] Qeat haRosernehaynbysex changruasipRssagedw th the
termnal to termnate 6{]The ext ended |ocat]on session prior to expiration of
the particul dF'HEr ST G, YEVY S CHS 8RN 1 IFHETOP BPe30 IPRTYELT Ao Cher

desi gn, ]E he |}Q6@E~Je@mw5{ﬁdfﬁdé%ﬁr BRY &,bege\té%ie b3 thBssages sentd bymhﬂeﬁt &1 it nal Ito
request or e tepsion of 't extende cation session ast t he articul ar
durati on. oG i S ﬁ%‘yﬁeﬁeﬁé SEPY et e Leia%re%@tm& 189 ext end
t he ext ended dnQCRhHiOfhe8 @5 SIOAveRIR 1{ i) fGiisMipsaehhB by eguest: andiwt exhnat e t he
extended | ocati.on sessi.on when cular duration &fpi%gsﬂ FiG 8
shows a bl oc k“i&i“&gjﬂ&mg&‘“ﬁma%?r (L;pﬁOVB’fﬁ’mt DI OSEP R 8 T3S wor k
120, alnfl | ;)Cadﬂhr:@nf r@edswelf &P&&ﬁﬁuvsﬁﬁékr@bm bxﬁl WQ&CEbI@I@&l}@hﬂ%fl)ﬂ@mw. one
controller/ processo one transm tter/receiver
(TMIR/ ROVR)  §1% S SRR V“Bﬂ’eq AEPSIe Féﬁﬁ? Scéieafﬁ 898, one
menory 822, aneghhan&ihbd @nd fof eeemwenea&ﬂmaﬂdam& cmmnmw&m am (E&or amj
unit 82t> for CcCess. ng%wgrk 120, .and ﬂﬁ% one..cont er/ processor 830,

one menory 83%MGAd oH AR et Bﬁ“b BEA r‘“‘gfi’ﬁ) 1360 g EHEr al |
each entity nay. inabndenﬁnytﬁuﬂbermmmn@mGCﬁsewﬁgmﬂﬂ*te &epnge@reuessors
controllers ries, transmtters vers, connunlc on units,
oo Ter o mat i TT TSR b S R AR DR § MDs s
and/ormnreI|nevn@hM@&kﬁﬁsihﬁm1ﬂammlﬂOQWQy @haomﬁﬁﬁﬁiwewaaﬂzakﬁeesed5|gnals
from one or 074] .O the

0 cPs Qi Lleo, GLOVSS clg, [0074] C
down i nk, - acBeg TSP L 30 Hay i PARGA Lo P e oY &0 & Yt R and
pilot to ternypalosinfidrthiidh kdnsihe ardirage sAateavciiiheses way tiodsy bypesecad

I nformation nja'u nreﬁiaate with SLP 130 via communication unit 826.

{0875] Within SLP 130, processor 830 may perform processing to support location
services for terminals. For exaraple, processor 830 may perform process 700 in FIG. 7
and/or other processes for the techniques described herein.  Processor 830 may also
perform processing for SLP 136 in FIGS. 2 through 5. Processor 830 may also provide
assistance data fo terminal 110, compute location estimates for terminal 114, provide
location mformation to SUPL agent 140, etc. Memory 832 may store program codes
and data for SLP 130, Communication unit 834 may allow SLP 130 to communicate
with access network 120, terminal 110, and/or other network entities {not shown in
FiG. 8). SLP 130 and terminal 110 may exchange messages (e.g., SUPL messages),
and these messages may be transporied via access network 120,

{6076} Those of skill i the art would understand that information and signals may be
represented using any of a varety of different technologies and techoigues.  For
example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by



processed by processor 820, conditioned by transmtter 824, and transmtted
on the dowlink. At termnal 110, downlink signals from access network 120
may be reweoizomdi4gssd conditi oned by receiver 814 and fur Pheruspriooessed by
processor 810 to obtain various types of information. Processor 810 may
perform process 600 in FIG 6 and/or other processes for the techniques
descri bed herein. Processor 810 may al so perform processing for SET 110 in
FIGS. 2 through 5. Menories 812 and 822 may store program codes and data
for termnal 110 and access network 120;, respectively. On the uplink,
terminal | i Omy transmt traffic data, signaling, and pilot to access

net wor k 120. Jh}@&e NBEA QUSRS R Wi aLaR:i oR1dEBY phe: 1Rl BaREISRMRY
processor 810, ndltlone by transmitter 814, and transmitted on the

uplink. At ad@@%/ ﬁ%ﬁﬁb%%rTﬁém“ﬁﬁé&upllnk signals fromtermnal 110 and

ot her teygrnal s WHMOJ@&)’{T ecieiverl aﬂdcvcgfpmt,mnﬁdt&ywrr@@emuﬁmﬁaélognﬂl further
processed by cess 820 to obtain various types of information fromthe
bernminal s. AdLESs RBMYIBY E7150: day dAoFdet I‘%prrd‘"i"ﬁ‘ 4 EtPYPEEImiTcif e with

SLP 130 vi a cOMIoE:GatdOmal Bl timg]gﬁenfécﬂ 7 BdraWilrt, oSk Ps B0y prhoces sor 830
may perforn1pro eSS|ng to sug port
P

ation services for t nlnals For
exanpl e, procELCEPIESI R pdP FEPHY pﬁ%é@géhl%e@vfrwﬂﬁ%%%’ g ?féwataﬁ%r
processes f orsstihectrieehiieques: e Sﬁlﬁh‘b:&daﬂi@&ﬁxﬁlsﬂblﬁﬂs OBeRS0/ i8R, MRYsidk SO
perform processi 30 in F GS. 2 thro ocessor 830 nmay al so
Do ooy Spsh B e P PR M T o et i Obe Bttt SaeHores Tor

term nal 110, fufgiendige id Qggﬁtm@ﬁéﬂ gﬁ@mf&b i 0ft {liwSlodiPhwage ddpeddOupcat @ Menory
832 may store program.codes an ata for SLP 130. Communpi cati o it 834
mmy ol ow SRRSO GPRUGH PG APE PR ReE SO NS0, peP SR 110

and/ or ot her fgkhwofky RRldidnese aotibahamtiohdtitHoGardnSkRs ¥8Quanghrfi@fam nal 110
may exchange ne es (e. SUPL nessages) nd these nessages .may be
transported VPATAEEEY" HER HBRTTBEO LB0T] FROLE I SRITT i rHE Al t woul d
under st and thﬁ@ﬂhﬂfﬁ@ﬁﬁiRQ@Maﬂdcﬁkgma&&hﬁay be represented using any of a
vari ety hnol. ogi nd te for e

|ffer te a
o ruo M L e S R P R AP e R e P B i Ds 1 hat
may be referem&aﬂubhm@ﬁg&&u&“bbesabamemda&mnm@huanuﬂﬁ¥abﬁm&@pﬁeﬁemﬁed by" >

1 vol tages, current ectro c_waves g etic fields ur particles,
opt cal 11 el dEUBE BIPUEEE Qv BToany b GRbrHaD I PRSF ot -8 ol B
network (‘\?\/PA,I\;, and so on. The term “network”™ and “system” are often used
mterchangeably. A WWAN may be a Code Division Mulliple Access (CDMA)
network, a Time Division Multiple Access {TDMA) network, a Frequency Division
Multiple Access (FDMA) network, an Orthogonal Frequency Dhvision Multiple Access
{(OFDMA) network, a Single-Carrier Frequency Division Multiple Access (SC-FDMA)
network, a Long Term Evolution (LTE} network, a WiMAX (JEEE 802.16) network
and so on. A UDMA network may implement one or more radio access technologies
(RATs) such as cdma2000, Wideband-CDMA (W-CDMA), and so on. Cdma2000
imnchudes 15-95, I1S-2000, and IS5-856 standards. A TDMA network may implement
Global Systern for Mobile Commmunications {{35M), Digital Advanced Mobile Phone
Systern (D-AMPS), or some other RAT. GSM and W-CDMA are described 1o
documents from a covsortium vamed “3rd Generation Partnership Project” (3GPP)
Cdma2000 is described in docoments from a consortium named “3rd Generation
Partnership Project 27 (3GPP2). 3GPP and 3GPP2 docurnents are publicly availabie, A
WIELAN may be an [EEE 802.11x network, and a WPAN may be a Bluetooth network,

an TEEE 802.15x, or some other type of network. The technigues may also be



Those of skill would further appreciate that the various illustrative

| ogi cal bl ocks, nodules, circuits, and algorithm steps described in
connect i omownton418se di scl osure herein nmay be i npl enent e@CaaIShaEnds=peE,
conput er software/firmmvare, or combinations of both. To clearly illustrate
this intcrchangcability of hardware and software/firnmware, various
illustrative conponents, blocks, nodules, circuits, and steps have been
descri bed above generally in terns of their functionality. Whether such
functionality is inplemented as hardware; or software/firnware depends upon
the particular application and design constraints inposed on the overal
system Ski | liggicatchics ansnfBytidsnplrem®nbobheidaescorivbed Wwungt:h@paliphy i n

varyi ng ways for each partkgglar,application,,but such il ement ati on

) |
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(WCDVA), andisoNaRs £doeze0 ninckudes 4 S:O8, nh&e@2000: aarmd oS 866 is
standards. A TDMA .networ k j npl emrent . A obal..System f .Mobi | e .
Communt cat | orfbCEENRP oG Tt KRR BB BB e B ST B B2 or some
ot her RAT. GSMraad "W CGLIVA rarecidesdakit beds KaPSde auimg nhs sddcomda o6 afis@et i um
nanmed "3rd Generation Partnershi. roject" (3GPP... Cdma2000 is, described in
Gocument s f 1 ORHCEERCor o1 Chy HANEY Dot e, St i BalPREY S (5 BIg St o
(3GPP2) . 3GPRyrasatlcB3GRRR: docunendscar @ plbili ghymavakl alhss) A WEAINoray be an
| EEE 802.1 'XantWO[kaand,ﬁ WPAN .may bevgxBlrgﬁqoth,geyﬂprﬁﬁxan!EEE 802.
15x, or some OCHEF Ty FE S MEPWOrEThE™Y St HRIGUES” Ry “AF £5° W8 Hpt*ement ed
i n conjuncti an vatidR rafiyhat oRineaduiloBs, @fe., AN, 7 WNAREifi b/ 06 WIANSS) over

Japan, Indian Regional Navigational Satellite System (IRNSS) over India, Beidou over
China, etc., and/or various augmeniation systems {¢.g., an Satellite Based Augmentation
Systermn (SBAS)) that may be assoctated with or otherwise enabled for use with one or
more global and/or regional navigation satellite systems. By way of example but not
limitation, an SBAS may inclode an augmentation system{s) that provides integrity
information, differential corrections, ete., such as, ¢.g., Wide Area Augmeniation
System (WAASR), European Geostationary Navigation Overlay Service (EGNOS),
Multi-functional Satellite Augmentation Systern (MSAS), GPS Aided Geo Auvgmented
Navigation or GPS and Geo Augmented Navigation system {GAGAN), and/or the like.
Thus, as used herein an SPS may include any combination of one or more global and/or
regional navigation saiclhite systems and/or augmentation systerns, and SPS signals may
mclude SPS, SPS-like, and/or other signals associated with such one or more SPS,
[0680] A termunal/SET refers to a device such as a cellular or other wircless
communication device, personal communication systemn (PCS) device, personal
navigation device (PND), Personal Information Manager (PIM), Personal Digital

Assistant (PDA), laptop or other suitable mobile device which is capable of receiving



The techni ques may al so be inplenented in conjunction with fentocells. A
satellite positioning system (SPS) typically includes a system of
transm t two0posigsitoned to enable entities to determ nePCimaiseoloosad? on on
or above the Earth based, at least in part on signals received fromthe
transmtters. Such a transmtter typically transmts a signal marked with a
repeati ng pscudo- random noi se (PN) code of a set nunber of chips and may
be | ocated on ground based control stations, user equi pnent and/or space
-vehicles. In a particular exanple, suckstransmtters nmay be |ocated on
fcarth orbiting satellite vehicles (SVs). For exanple, a SVin a

constel | ati onm&ﬁesGL&b@{ nilNash gad/ oM Satiel lible. Sy@mmﬁ{m%aos;u&measo(i obal

Positioni ng Sys GPS),. Galileo, GLONASS or, Conpass, na nsmt a signal
mar ked with af}/ ‘%rg@b‘ﬁ %lﬁaif COUIMYTIQLS WFY g%%ﬁ@iaﬁ%ﬁlﬁwva a\ Ui tted by

ot her SVs in #gyhoocGongt elkrlsl Bivalel. Giralink 8b:Rgotlhb f fraxientoddb: ﬁ)@dQSgaf”(QéweaCh
satellite as in GPS or usi ngéthe sane code on different fre enC|e as in

u
GLONASS). n atcorFdsheiF clsPdricaiN- A8pEetstd HEsRigeHIF Gl ae éé’h
herein are nqimdee,sxtg beted: tie: ghakal: SYysd eNB. (8isg. terkDISETT QrindSRBd Eor

exanple the te rov dhe ein ma applied to or otherw se
enabl ed for §*§ Cri&\fgi”ipp E‘“Lgﬁrd‘ﬁ’ﬁLSSs%?élF%K‘M“‘EU‘EE“&%CO%“ Reiie @&?éﬁ‘?cmth
Satellite Sysigm @QZ@ﬁ};kWerwm&aﬁampn Im@ll&mﬂ:gm&n&lwl\law;gatmomalh Satellite
System (I RNSS over | ndl)g over etc and/or vario

augment at i on SY&tEHE e rfﬁ‘éﬁ“%acffe‘f“}i“‘lﬁf"é ‘%8@&“%‘& ETP 6??“‘3&/‘%% gﬁ?( SBAS) )
t hat may be aﬁ&@ﬁ(brﬁtaﬁﬂoﬁ/\@ébﬁhoﬁﬁ iat@@fcw:ﬁ@o enabl edid: aleviis e wi fehvcane @r nore

gl obal and- e onal navi gation sat ite systens. B f exanple but
B0t T m rat i gionEeRRnes Rt Bhet S Racgransins omiyBreils HKEEE T ovi des

integrity mf@@%ﬁﬁ@ﬂ,& t&h}fﬂf'\eﬁﬁl’ltl al correctl ons, etc., such as, e.g., Wde
Area Augnentation F ean ( st.at' onary Navi.gation Overl ay

Servi co  PBEGS) " ST RUNEY P TBACRITT 18Y ACGREITHREO QYU B ERBAS)  Cbs
Al ded Geo Augfrpaided h\boﬂ gﬁtl,@pﬁm@ﬁon@&@nd\eﬁm AU@fmmee@dNagibgaﬁjyomcsystem

CGAGAN), and/.oor,the 1"1 ‘hﬁ as used herein an

combi nat i on GPPBASTSY rFE B oBT Shdr 6P red) SNaTRAVY Gt FEH sdrerT L e
systens and/ ompaugneninilaning yisiiens, Lha@d;&SRﬁgamgﬂajbﬁ bagyipibnelwideitislPS,
SPS-1i ke, and/or other S qalqs associ at J Q e or nore SPS. A
Cornint i1 SBP PUOPE TG0 B0 R Rain e (8810 GRS Peu REFe i o oss
comuni cat i onbdewl ckgiapenganalccsaniunRical (0FF3Y.S bemaBEs) dewl desiceper sonal
{(PLDs), field programumable gate arays (FPQAs), processors, controllers, micro-
controllers, microprocessors, electronic devices, other electronic units designed fo
perform the functions described herein, or a combination thereof,
{6082} For an oplementation involving firmware and/or sofiware, the methodologies
may be implemented with modules {e.g., procedures, functions, and so on) that perform
the functions described herein.  Any machine-readable medium tangibly embodying
mstructions may be used m mplementing the methodologies desceribed herein.  For
example, seftware codes may be stored in a memory and executed by a processing unit.
Memory may be implemented within the processing unmit or external to the processing
unit.  As used herein the terro “meroory” refers o any type of long ferm, short term,
volatile, nonvelatile, or other memory and s not to be hmited to any particalar tvpe of
mermory or number of memories, or type of media upon which memory is stored.
[8683] i ioplemented in firmoware and/or software, the functions may be stored as one
or more mstructions or code on a computer-readable medium.  Examples include
computer-readable media encoded with a data structure and compuier-readable media

encoded with a computer program.  Computer-readable media inchuides physical



navi gati on device (PNDi, Personal |Information Manager (PIM, Personal
Digital Assistant (PDA), |aptop or other suitable nobile device which is
capabl e ovOneweisvssagwi r el ess, commruni cati on and/ or navi @aTiUSR019I0gTIAT S.
Termnal /SET is also intended to include devices which conmunicate with a
personal navigation device (PND). such as by short-range wreless,
infrared, wireline connection, or other connection - regardless of whether
satellite signal reception, assistance data reception, and/or
position-rel ated processing occurs at the device or at the PND. Al so.
termnal /SET is intended to include ail devices, including wreless
comuni cat i On.od@Vie€85ra ORI, ek Sick:AP hePEm @&;ﬂ:be waldemareem@a@amhm@fm
communi cation wwth a server, such as viat ter W -Fi, or other
network, and FegErde & SOBPUGhe Rt s 3t 8PP e %q@?fa 1“%"&%‘%pi FBIfOIRYST st ance

data r eceptl OBadaBB lcala POShbhA-NAakesl, PEORESEI(MPROGC LI @h@tgpt;h;e ddevi ce, at
a server, or at another device associated with the networ y operabl e

conbi nati on ot tHeMABEVE VA §URES 6TRIEN ‘ﬁ% LY Py s ogsg ‘""“F‘ﬁ Yor any
met hodol ogi esstlescrizbadaher g L&fd@%t(ﬁ)@ddsffm @beahedidiy thé&b;lnﬁ)blf&nﬂﬁatﬁtﬁn

dependi ng upon the ap I|c tion. For ex t hese net hodol ogi be
i npl enent ed i % RAPGHAFE f?%@ré%%ﬁ%ﬁé@mwu ﬁgﬁa@s Frfﬂéw?%‘ Rior eof .

For an i npl enesbat L@ﬁpim&l Nlﬁgd&bﬁaﬂldﬂ\@@tﬁzahﬁﬁ: @gmeasamgdlummnmmppbe
i mpl ement ed thl ﬁne or. rore app | icatjon specific |nteg gp circuits
gk

(ASI CsX di gi tat* § Qfabﬁﬁtékﬁ%ﬂ y regp sThalc CBESTHY devi ces
(DSPDsj, proge @fﬂlﬁf&b kea baghity \dﬁi/]aﬁa@s (oRbDs)ionsfolf &iodb@fc@@@&fﬁlﬁbﬂ&a@@i@ arrays
(FPGAS). proce SOrs cont{olleﬁs iEro controllers, m croprocessors,

el ectronic deVitade SEPhaOBPEETIFaHPE Tt s designed to performthe

functi ongeglescri bedamBkel 1, st@fgedonCpuRAldanid hedieof mLmem;amniimplda,ﬁrent ation
involving firnma e anq%§ soft yar e, t he netho ol.o § m be |nFIenented

wi th nodul es {&. §° Prprotetuted® ’F%Hﬁé‘ PiohE "ahd ‘édn Yﬁe“ t'Hat CPBPFEFCE he
functions de&@pmbed hﬁTﬁMﬁm;Aﬂymmﬁﬁhhﬂ@hﬁ@ad@bhﬁyﬂEﬁMHﬁV@ﬁm@wh1Mvﬁgbodying
|nstruct|ons ty 2 t p%ﬁ }hetneghodo ggles ngCFIQed
herein. For ﬁ%ﬁ%‘“@ﬁ??ﬁ%}%“6ﬁ8§~ b THOFEES A S HENSPY AR '@xecut ed
by a processnmgwumbbxnMBﬂﬁbg%ﬁﬁyuﬁ@1¢nmﬁan&mﬂedummmﬁamuﬁh&npﬂ@QEﬁﬁqng unit
or external t the @%oce55|ng?un|t reln the terra "

refers to any PG L BF PR PiREP "EBR OrREITerRbrvet stTe, o
ot her nennryia&dmns mn%ﬁ@ﬂmbﬁa*onmimdnt@\anyipamﬁmmuL@gatﬁpewﬁignmﬁnry or
number  of nent?@ﬁl'si%fgsmq{ medy 'P mdujiedqggleaior% 1991@‘\1/1\/1}10[1 %gr)]paga%ggn i]llauigi‘taq{rsei%bﬁi@ﬂ
of the mformation fo perform the disclosed functions, while at a second time the
transmission media included o the commuunication apparatus may ioclude a second
portion of the information to perform the disclosed functions.
{6085] The previcus description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the scope of the
disclosure. Thus, the disclosure is not intended to be limited to the cxamples and
designs described herein but 18 to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

{8088] WHAT IS CLAIMED I5:



If inplemented in firmvare and/ or software, the functions may be stored as
one or nore instructions or code on a conputer-readabl e nmedium Exanpl es

i ncl ude cwopotoersisseadabl e medi a encoded with a data str RCTAISR01QM067497
conput er -r eadabl e nmedi a encoded with a conputer program Conputer-readable
medi a i ncl udes physi cal conputer storage nedia. A storage nedium may be any
avai |l abl e nmedium that can be accessed by a conputer. By way of exanple, and
not limtation, such conputerreadabl e nedia can conprise RAM ROM Et PROM
CD-ROM or ot her optical disk storage, nggnetic disk storage, sem conductor
storage, or other storage devices, or any other nediumthat can be used to
store desired programcode in the forgefsmgnstructions or data structures
and that can be accessed by a conputer; disk and disc, as used herein,

i ncl udes conpact disc (CD), laser disc, optical disc, digital versatile
disc (DV , floppy: diSkA&ﬁﬂmabﬂﬁﬁﬂmnghﬁﬁxmh@ﬁﬁgdbﬁkﬁg@ﬁua||y reproduce data
nagnetlcally whi |l e di scs re roduce data op tlcallx &h | asers.

Conbi nati ons of t REMABEE SHOUPY BFSEC0E T HE T PR OTHE" STEPE of
conputer-r ead@@bﬁﬂ&ﬁ@k*@ﬂaﬂ@ﬁ]l(ﬁﬁd}lntsks@iﬂnbﬂa ;Seitﬁkl’u@a@&u@tﬁbncmﬁpu'[ er-readabl e nmedi um
i nstructions andgﬁ% dat g e .pr.ovj ded as gnagf on transnlssi n nedi a
included in a comitiATE4t ?“&H LHEpArar U “C?%‘P S?EWB CAPn SHTNIPEAL

appar at us ﬁaymbﬂ&ﬁuﬂeﬁﬁn&&ﬁﬂﬁ@ﬁhﬁeﬁnbawhmgvﬁqgﬂﬁm&lﬂﬁM&%ﬁﬂM@uﬁ%m&d
instructions and data. The instructions and data are configured to cause
one or nore 6Pﬁ%é%§?ﬂalunlts to inplement the functions outlined in the
clainms. That is, the conmmunication apparatus includes transm ssion nedia

with signals i ndi ati v tion to.performdisclosed functions. At a
ot e, tho t Pansm SSPEHOHEHTAT bor Hoe O MECEB i CHE B Hppar at us

may include aohipfisk @oidnk@n 0 at hewt sfommmbicon tomhpecsiizmet heledt sakosed
functions, while at a secong tlﬂE the tran SSJO? gydla ncl uded.in the
comuni cat i orP EPBAF SIS FEPOThIorgR SR CBR § o IO BRI éﬁpﬁfgfﬁﬁtlon to
performthe dm&@hﬁﬁ%dmﬁw@ﬂbm@ﬂ§xmﬁhﬁﬁ@ﬂﬂﬁﬂ@ﬁ&@d@ﬁﬁi%@kﬁOﬂtMﬁmﬂ&ﬁmﬂbsclOsure
is provided to nab e any person skilled in the art to nmake or use the

di scl osure. VéPF%héiﬁﬁﬁi Fcations to the disclosure will be readily
apparent to those skilled in the art, and the generic principles defined

herein may be applled 9 ot her variatians. mnth t de arth fromthe scope
of the d Sclosure’ Tt BBl LR EStraRR e P B ORI T od s o
t he exanples\&ﬁ@1dﬁ&h@hﬁwﬁ@&ﬁhhﬁ§dwhﬁﬁ&tmwbubcﬁ§mﬁ@mb@gﬁ@ﬁmt®eQAMhe wi dest

Sco pe cons I st 0%@’051?/1%1111’1& (bO?L or a combination thereof

4. The method of claim 1, wherein the exchanging at least onc message
comprises

sending a first message from the terminal to the location server to initiate
establishment of the extended location session, and

receiving a second message sent by the location server to the ternmnal to

acknowledge establishment of the extended location session.

s. The method of clairo 4, wherein the first message comprises a requested
duration for the extended location session, wherein the second message comprises a
granted duration for the extended location session, and wherein the particular duration

of the extended location session is equal to the granted duration.



principles and novel features disclosed herein. CLAIM5 1. A nethod of
obt ai ning | ocation service, conprising: exchanging at | east one nessage
bet ween awoenmimads4sand a | ocation server to establish amCeniSendsszsbpcati on
session of a particular duration: and obtaining |ocation service by the
termnal fromthe | ocation server as part of the extended | ocation session
at any tinme within the particular duration of the extended | ocation
session. 2. The nethod of claiml. wherein the exchanging at |east one
message conprises exchanging the at |easf one nmessage to further configure
at | east one paraneter for the extended | ocation session, and wherein the
obt ai ni ng | ocati om. serViGRe G lcises, Qb&x&hﬁleﬂg\dr@&iﬁgb @dﬂn;&ﬁéé/}haﬁﬁi@fﬁhg)m the

| ocati on server based on the at Iea t one con ured paraneter, 3. The
method of ol RS RREAE R AY: 3 MaSEr B‘nécc8fngic§6¢“eb°i]ﬁB?%tn%ot58%OI‘iB%rrpr| ses
a sel ected pospdviienrs sghaethods@lera sel ected positioning protocol, or
Quality of Positioning (QPi, or a conbination thereof. 4. The nethod of
claim1, wherein the exchanging at |east one nessage conprises sending a
first nessage from t herierdhddali chabn { HerlcocaioRgserver to initiate
establ i shnment of the extepded | ocation session, and receiving. a segond
message sent by t RECBEt [FGHESTVER BHOUHET SF FPHLR T2, @%ﬁﬁaw”ébg“*é

est abl i shnentwiafcit he @xbeadedibogatiéon «SB8SBh@Iby e whbBainBt-hech:oto gkai m 4,
wherein the flrst message conprlses a requested duration for the extended
| ocati on sessPER WhEFrErHtthe second message conprises a granted duration
for the extended | ocation session, and wherein the particular duration of
t he extended | ocati on ﬁe33|o%(ls equ to the granted duration.7 6. The
method of claim 4" whel & TR FRPSE ‘%ééﬁ@“h fipri ses positioni ng
capabilities of thectBgmiinalion @nteorberaifnt heysreand-nRss age MR, Ses
positioning ca abl|lt es of pe |l ocatj on s§$§? b7 The thod of claiml,
further conpif8i"hig-“"r %é‘f‘Wﬁé ROGSEPIOB SEPUTEL by B§UeBYnf FopgRe 10
appl i cati on ahe bheioh esicdalyesand

9. The method of claim 1, further comprising:
receiving a location request from an application at the terminal, and wherein

location service is obtained by the terminal in response to the location request.

10.  The method of claim 1, wherein the obtaining location service comprises

sending a first message from the terminal to the Jocation server to obtain
location service, and

receiving & sccond message comprising location mformation from the location

SCIVET.

11 The method of claim 1, wherein the f{irst message comprises a request
for assistance data, and wherein the location information in the second message

comprises assistance data for the terminal.

12. The method of claim 10, wherein the first message comprises
measurements, and wherein the location information in the second message comprises a

focation estimate for the terminal.



wherein the extended | ocation session is established by the teirainal in
response to the location set vice |equest. 8 The nethod of claim1. further
conpri si nyorenei4vssng a | ocati on service request from anprapalSeeansan?
external to the termnal, and wherein the extended | ocation session is
established by the termnal in response to the |ocation service request. 9.
The nmethod of claim1l. further conprising: receiving a | ocation request
froman application at the terminal, and wherein | ocation service is
obtained by the termnal in response to,dhe location request. 10. The

met hod of claiml, wherein the obtaining |ocation service conprises sending
a first nessage fnom the wemdinal chie tme wWiegal HeN ARerM@kagh Ocodtiddsnal ocation
service, and receiving. a secong ssa conpr|3|ng | ocation information
from the | ocadtFHRMEEREEPd seigted th 4 of claim10, wherein the first
nmessage conprises a request for aSS|stance data, and wherein the |ocation
information in th? second nmessage. conpri ses. assi stance data for the
termnal . 12, The et hOf BEOEIAF M6 NEFel FHEFHS CORREERYEEoPr i ses
measur ement s, poaifithiWeERAR bihesel-06@bdsaRninphaXdraL i on m the second nessage
conprises a location estimate for the termnal.13. The nmethod of claim 10,
wheiein the fu t nessage conprises a positioning nethod selected by the
termnal 14. 1he nEthOQKQﬁuﬁH&Fﬂh&QUfMﬂ%fmﬁhﬁﬁh@e first message conprises

at | east one p05|t|on|n nmessa cted itioning piotocul . LV
The rathod of mor aiheminHe T Rae e Gatir e PR e Rt e aga g dent i 11 er

(1D foi the extendedidceaichaD 18 @REaHQNMNcsaRek mm}g(,d hewsassd Mmihid 4o
identify nessgg es exchange bet ween the term nal %che | ocation server to
obtain | ocati ﬁ‘%‘%’r“wﬁé“dh? HY EHEN SR ShaEdE bcccé‘ff"f‘% §€881 66, The

met hod of claim11, wherein the obtalnlng | ocation service conprises

obt ai ni ng Iocatioq ser |ce by the te nal . @Iuraglt of tinmes during the
ext ended | ocat | on geSS &fﬁﬂ% Of L}&HI] i, Vv erein the obtaining location service Comprises

obtaining location service by the terminal a plurality of times during the
extended location session, and

using location information, received by the terminal from the plurality of times
of obtaining location service, to emulate a periodic trigger location service or an area

event mﬁocf focation servic

17. The method of claim 1, further comprising:
exchanging a message hetween the terminal and the location server to terminate

the extended location session prior to expiration of the particular duration.

18. The method of claim 1, further comprising:
sending & roessage from the terminal to the location server to request for

extension of the extended location session past the particular duration.

19, The method of claim 1, wherein the terminal is roaming away from a
home network and commnunicates with a serving network, and wherein the location

server is associated with the serving network.

28, The method of c¢laim 1, wherein the terminal and the location server
exchange Secure User Plane Location (SUPL) messages {or the extended location

session.



using location information, received by the termnal fiomthe plurality of
tinmes of obtaining |ocation service, to enulate a periodic trigger |ocation
servi ce owoOanlwmessievent trigger |ocation sendee. 17 Thecwmatshad/osf49T! aim 1,
further conprising: exchangi ng a nessage between the term nal and the

| ocation server to termnate the extended | ocation session prior to
expiration of the particular duration. 18. The nethod of claimL further
conprising sending a nessage fromthe termnal to the location to request
foi extension of the extended |ocation sgssion past the particular
duration. 19. The nmethod of claiml1l. wherein the termnal is roam ng away
froma home nctwoi k and conmuni cates with a serving network, and wbeicin
the location server is associated with the serving network. 20. The net hod
of claim1, wher egh‘ t el PPN AT “RREEHRCH Bt Y on WEFVEE exchange Secure L
set Plane Locati omchSUBL bxcABESR0L SeaftOfme tohQsgX baRdad: toeaki 0@ SB&8HheN. 21. An
apparatus for obtaini | ocatiop service, conprjsing: means for exchangi ng
at |east one ng‘stagﬁ@a@%‘e HEE S lar PR el A eIBE A S SePder o est abl | sh
ag ext _endeld | ocat i11&ﬁhs$8§&itzﬁ1ﬁblr1@fo&@ioﬂ%&ﬁie@ u%/ &}’e t&uﬁz@t&] iﬁ@ilih; th@RE B aNSefOr

obtal nin ocat | on servi.c .the termnal Tromthe [ ocatlion server as part
of the extenddd 7 deEatiBH-sEedPaisuEn &hft %ﬂﬁ%w%fpiflﬁil%p%ﬁ%i?fﬁémaﬁ%Pfa*ﬁe durat i on
of the extendednli@oaltion:sessi on. 22. The apparatus of claim 21, wherein

t he neans for exchanging at | east one nmessage conprises nmeans for
exchangi ng the at icast one nmessage to further configure at |east one
paranmeter for thezextengesphacabl 0Rins €8 Siikin &Rdnhe rel Aclzhgngeanss:f or

obtai ning |l ocation service conprises neans for oR}ainin location service
from the | ocdt’t o™ 88f VEPPBHS dEF8h ‘T hE I Eredet o "é“c‘b‘qﬁffﬁ‘ﬁ*ﬁﬁ’éd‘) pa et er .

23. The appar@bfigrobt Ghaiom: 2inmwhereiBe thends®ansadrofes@xs hangihv@inate | east
one nessage conprises nmeans for sendin aﬂtirstﬂggs%a,e‘j omthe termna

to the | ocati'Bri 8 &FVEIFTR (KT AR EsTRBI S HifEht 0P ERE SeRtBRUSE %0cat i on
sessi on, and fmans kcakonsecel bakdignahse candniessaged sentetdy the | ocation
server to the termna

23, The apparatus of claim 21, wherein the means for exchanging at least
ONC INESsage Comprises

means for sending a frst message {from the terminal to the location server to
imttiate establishment of the extended location session, and

means for receiving a second message sent by the location server to the terminal

to acknowledge establishment of the extended location session.

24, The apparatus of claim 21, wherein the means for obiaining location
service comprises

means for sending a frst message {rom the terminal to the location server o
obtain location service, and

means for receiving a second message comprising focation information from the

focation server.,

25. The apparatus of claim 21, whergin the means for obtaining location
service comprises
means for obtaining location service by the terminal a plurality of times during

the extended location session, and



to acknow edge establishnent of the extended | ocation session. 24. The
apparatus of claim2l, wherein the neans for obtaining | ocation service
conpri seswoearni4igss sending a first nessage fromthe tepgirnskomwo3tbe

| ocation server to obtain |ocation service, and neans for receiving a
second nmessage conprising location information fromthe | ocation server 25.
The apparatus of claim?2l, wherein the neans for obtaining | ocation service
conprises neans for obtaining |location service by the termnal a plurality
of times during the extended |ocation sggsion andnean;, for using |ocation
information, received by the termnal fromthe plurality of tines of

obt ai ni ng | ocat i omcs@rvi lﬁﬁhg i@t iod, Pefil-0dl Glet‘érh@@ﬁfmﬁl@ﬁﬁﬂ&irﬁlﬁySer vice
or an area event tri cation service, 26. A us for wreless
comuni cat i orf ¢EHpLT g‘igﬁ@mg o EAET1En@ "ﬁ?%ﬁc‘é%%?fi? i‘*dﬁr%‘“ ggﬁtfqnngga o
exchange a! |®ash 0f€tIRSSAGE0DRIWMaeN a termnal and a | ocation server to
establish an extended | ocation session of a particular duration, and to
obtain | ocation service by the terminal fromthe |ocation server as part of
t he extended | ocabion ggagh@ﬂm&bwm@@ﬁ¢dﬁmmﬁdwmﬁg&hﬁgpgrticular duration of
the extended | ocation session, 27. The a aéus of claim 26, wherein the
at |east one procdSSPhE dRTT™ IS ehATIgur b 6 BRCHAAYE O HESA%C 1°BH8E one

message to f Lu’*t_}hﬂﬁal @ﬁmi @it sadved 10 agibLonen @&fﬂﬂﬁﬁb@cﬂmﬁ efssibiner exhended
| ocati on sess on, tg abtain | ocation serV| ? the | ocation server
i o8 ke

based on the ¢ ‘Wéa?é] HE ‘iﬁf*‘ﬁ“&&?‘é’&%’éﬁ%ﬁw‘ﬁ?‘é ARAEr i $UGf ¢l ai m
26, wherein tdtehatexle@R§tloOMNen RELBRSISIaAY W tvithis BORhiigUEChinsengdea fir st
message fromthe term.nal to the |ocation server to initiate establishnent
of the extend%ﬁmﬁﬁﬁﬁT”ﬂh“gﬁgklon and to receive a second nessage sent by
the location server to the termnal to acknomﬁedge est abl i shnment of the

extended | ocation _gsessjion. 29. The gfgg us f cHa|n126 wherein the al
| east one processifhig uhit*PEEsAEFl P UF HESEHFS T dm t he
term nal to thefilwentd ehsSt Ry at Gaabdsal sﬂcx&;g’ {0 tmthex configure at least one

parameter for the extended location session, and to obtain location service from the

location server based on the at least one configured parameter.

28, The apparatus of claim 26, wherein the at least one processing unit 18
configured to send a first message from the terminal to the location server to initiate
establishment of the extended location session, and to receive a sccond message sent by
the location server to the terminal to acknowledge establishment of the extended

focation session.

29. The apparatus of claim 26, wherein the at lcast one processing unit s
configured to send a first message from the terminal to the location server to obtain
location service, and 1o receive a second message comprising location information from

the location server.

30. The apparatus of claim 26, wherem the at least one processing unit s
configured to obtain location service by the terminal a plurality of times during the
extended location session, and to use location wmformation, received by the ferminal
from the phirality of times of obtaining location service, to enulate a periodic trigger

location service or an area event trigger location service.
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| ocation service, and to receive a second nessage conprising |ocation
information fromthe | ocation server. 30. The apparatus of claim 26,
wher ei n twe 2ato/14e888t one processing unit is configured PoTalst@iv3149Tat i on
service by the termnal a plurality of times during the extended | ocation
session, and to use |ocation information, received by the termnal fromthe
plurality of times of obtaining |location service, to enulate a periodic
trigger location service or an area event trigger |ocation service. 31.
conput ei program pioduct, conprising: asconputer- readable nedi um
conprising: code to cause at | east one processing unit to exchange at |east
one nmessage between a hes@pdidlprénd frob@Cabipkiger ver to establish an
extended | ocation session of a parucul ai .duration, and code to cause the at
| east one processﬁh@“ﬁﬁ?ﬁc%%*85?%?W°P@8%¥%%n service by the termnal from
the |ocation server ascqaard "@ﬁ\ctﬁﬂcﬁ%b@ﬁ%@ﬁ»ki@{iaﬁﬂtQﬁl REBEEOR &Tastaﬂy tine
within the particular duratiagn,of De extended | ocatjon ses |on A
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duration of the extended i an se |on %93 The nmethod of claim 32,
wherein the &XEhiMyT ﬁp§9“f§ P“&h@ ‘EGET 1%S8LH exchangi ng the at
| east one nessage to turthei conflgure at | east one paraneter for the
ext ended | ocation eSS|on d wher.ein the rOV|d|n _Ipcation service
conpri ses providlﬁg | oC &S 0%%?9?8%3¥6ﬁ?ﬁé &r i’ %ased on the at | east
one configured pacameigig a3dast ThemoRbdroknodn C1| B3 2ervivher el Rtihe w
exchangi ng at | east one ses.r |V|n first nmessage sent by
The torm sl FHEEHE FOCHEY i LBrORPE b FRICT ALY GET SR | shrent of ¢ he
ext ended |OcatlOnp&ﬁ&ﬁwﬁﬂuﬂﬂdxﬁemdkﬂgwa?&&ﬁbﬂﬂgﬁﬁﬁﬁagﬁwiﬁﬁﬁ%b@EOﬁmﬁatiOn
server to thq%) n?p |.to_ . .
nded iocation session when requested by the terminal at any time within the

particular duration of the extended location session.

33. The method of claim 32, wherein the exchanging at least one message
comprises exchanging the at least one message to further configure at least one
parameter for the extended location session, and wherein the providing focation service
comprises providing location service to the terrminal based on the at least one configured

parameler.

34. The methed of claim 32, wherein the exchanging at least one message
COMPrises

recetving a first message sent by the terminal to the location server to initiate
establishment of the extended location session, and

sending a2 second message from the location server to the ferminal fo

acknowledge establishment of the extended location session,

35, The method of claim 32, wherein the providing location service
comprises
receiving a first message sent by the terminal to the location server to obtain

location service, and



acknow edge establishnent of the extended | ocation session. 35. The nethod
of claim32. wherein the providing |ocation service conprises receiving a
fust messwigeonenrdisshy the termnal to the | ocation servePCraseiwasmot ocati on
servi ce, and51 sending a second nessage cornpiising |location information
fromthe |location server to the termnal. 36. The nethod of claim2 wherein
the providing | ocation service conprises providing |location service to the
terminal a plurality of tinmes during the extended | ocation session to
enable the termnal to enulate a periodic trigger |ocation service or an
area event trigger location service. 37. The nethod of claim 32, further
conprising: exchargiing AsABSSAGRaREIMBERNE Reali@CAld-QNiSEF Me thealdthilhhe
termnal to term nat e the extended | ocation session prior to expiration of
the papi eul ai*“tGr QtioH™ %8  The nethod of claim 32, further conprising
receiving a nessage sent by the termnal to the |ocation servei to request
for extension of the expended |ocation,. seSS|0n past t$ articul ar
duration. 39. An égpar ez Suppor t nd"’]}%‘%t‘f“oﬁ“%‘“ %B%ﬁmebﬁﬁfﬂcgi ng:
nmeans | ot exchangiRgpralidiheashidneriRsSage hetvespladipcatined isefvae and a
termnal to esta |ISh an extended | ocation session of a artlcular
duration; and™fBaNs FEP? BT d WG SEALTGI SeFvieE e i SFCHAP by t he
| ocati on ser vefviR%r pasts Obntthgcetendedyvikocat i on session when icquested by
the termnal at any tinme within the particulai duiation of the extended
| ocation session. 40. The apparatus of claim 39, vvheicin the neans for
exchangi ng at | east. onEMﬂBﬁﬁﬁQﬁvﬁﬁmpIﬁﬁ@ﬁwﬁﬁ@ﬁgngoi exchangi ng the at | east
one nessage to further conflg ast one paranet er for t he extended
| ocati on session &0 WHEBTRTHH W‘é&hg"@ %P“Oﬁ‘r"b\}vi"rcﬁlﬁgﬂﬁ GELEY ShERFYF ce
conpri ses WE&HaSL)sft@lﬂenp%QMbﬁil»d’flgm{ eatd OpiraRn\of g€ phdaiifeiufgsm nal based on the
at | east one configured paraneter. 4 1. The apparatus of claim3C wherein
t he neans for exchanging at | east one message conprises

38. The method of claim 32, further comprising:

receiving a message sent by the terminal to the location server to request for

extension of the extended location session past the particular duration.

38, Auv apparatus for supporting focation service, comprising:

means for exchanging at Jeast one message between a location server and a
terminal to establish an extended location session of a particular duration; and

raeans for providing location service to the terminal by the location server as
part of the extended location session when requested by the terminal at any time within

the particular duration of the extended location session.

40.  The apparatus of claim 39, wherein the means {or exchanging at least
one message comprises means for exchanging the at least one message to further
configure at lgast one parameter for the exiended location session, and wherein the
means for providing location service coraprises means for providing location service 10

the terminal based on the at least one configured parameter.

41.  The apparatus of claim 39, whercin the means for exchanging at least
ONE TNESSAge COMPrises
means for receiving a first message sent by the terminal to the location server (o

inttiate establishment of the extended location session, and



means thi receiving a fist nessage sent by the termnal to the |ocation
server to initiate establishnent of the extended | ocation session, andnean
for sendiwg@ 2ais@tssad nessage fiomthe | ocation seiver te®cCrhis2aie/08i40al to
acknow edge establishnent of the extended | ocation session. 42. The
apparatus of claim 39, wherein the nmeans for providing | ocation service
conprises neans for receiving a first nessage sent by the termnal to the
| ocation server to obtain |ocation seivicc, and neans foi sending a second
message conprising |location informationyfiomthe |ocation server to the
termnal. 43. The apparatus of claim39, wherein the means for providing

| ocat i f)n selr vi c;a_ %@Bﬁﬁ;ﬁﬁ@ﬁdiﬁ@3@&9{;@&;@@&@\@@:& ﬂﬁ h{g@%ai deORr BhY{e@8inkia0t he o
teimmal a plurality of times durjn _t?e ext.ended | ocati on session to enable
t he terninal etcg‘mé‘f%\g%?%ab&s%‘"é" it ‘btii"i“b‘g‘f‘ffl YYRFIPJEATon service or an area
event trigger |ocation service.

42. The apparatus of claim 39, wherem the means for providing location
Service comprises

means for receiving a first message sent by the terminal to the location server o
obtain location service, and

means for sending a second message comprising location information from the

focation server to the terminal.

43. The apparatus of claim 39, wherem the means for providing location
service comprises mmeans for providing location service to the terminal a phurahity of
times during the extended location session to enable the terminal fo eronlate a periodic

trigger location service ot an area event trigger location service.



