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the user may place an emergency call using the terminal. The location of the terminal
may then be determined and used to send emergency assistance to the user. There are
many other scenarios in which knowledge of the location of the terminal is useful or
necessary.

A location server may exchange messages with a terminal to establish a location
session for a location service. If the session establishment is successful, then the
location server may communicate with the terminal for the location service. If the
session establishment is unsuccessful, e.g., because the terminal does not support the
location service, then the location session may be terminated. The location server may
then attempt to establish a location session for another location service that might be
supported by the terminal. However, each unsuccessful session establishment attempt

consumes network resources and delays location service. It is thus desirable to perform



session establishnment as efficiently as possible in
order to conserve network resources and quickly
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partlcular location service is supported by the terminal based on the service capabilities
of the terminal. The location server may terminate the request if the particular location
service is not supported by the terminal. The location server may initiate a location
session for the particular location service if it is supported by the terminal.

Various aspects and features of the disclosure are described in further detail

below.
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network-initiated i medi ate service. [0012] FIG 3
shows a call flow for network3initiated periodic
triggered service. [0013] FIG 4 shows a call flow
for network-initiated area event triggered service.
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SECER contrast to control plane |ocation

ar Ch! Fﬁ?.téjgﬁosws X\'%ir Cclgs SS&Flormggsoiatgg Siogaarnlsg&%t St hetwork-initiated
servi ces via a control plane. user pPane I's a
reati@indegvitd.or carrying signaling for higher-|ayer
applications and enpl oying a user-plane bearer, which

i s typl@dilshovaprerast Reagforneh by thsttseynal such as User
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howrMelire tha $dnfs sBages & Mch@dn kéivieed RidigiscPbRAE User plane
and control plane |ocation architectures. WO

gatgyrogolgw typesTare g ooy espntrol plane location architectures, which send

messages for location services via a control plane. A user plane is a mechanism for
carrying signaling for higher-layer applications and employing a user-plane bearer,
which is typically implemented with protocols such as User Datagram Protocol (UDP),
Transmission Control Protocol (TCP), and Internet Protocol (IP). A control plane is a
mechanism for carrying signaling 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
architecture and as part of data (from a network perspective) in a user plane architecture.
The content of the messages may, however, be the same or similar in both user plane

and control plane location architectures.
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“3rd Generation Partnership Project” (3GPP). CDMA and UMB are described in
documents from 3GPP2. 3GPP and 3GPP2 documents are publicly available. A
WMAN may implement a radio technology such as IEEE 802.16, which is commonly
referred to as WIMAX. A WLAN may implement a radio technology such as 802.11
(which is commonly referred to as Wi-Fi), Hiperlan, etc. Wireline network 112 may be

a cable network, a digital subscriber line (DSL) network, the Internet, etc.
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cach location service. Emergency service may be based on immediate service or some

other location service. SET 120 may also support other location services not listed in

Table 1.

Table 1

Location Service Description

Location of a SET is immediately determined and provided to a

Immediate SUPL agent.

Location of a SET is periodically determined and provided to a

Periodic trigger SUPL agent.

Location of a SET is determined and provided to a SUPL agent

Area event trigger .
g8 whenever triggered by an area event, ¢.g., whenever the current




SUPL agent. Area event trigger Location of a SET is
determ ned and provided to a SUPL agent whenever

w0 eioghexed by an area event, e. g., whenever tPEI/US2009/030651
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current WO 2009/ 089486 PCT/ US2009/ 030651 7 | ocation
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loicetionasceviye rseipudked (eig..tierenpoaseitor refucat fibocablU8h agent), the SLP

PRI ko it et SIS PR GERRE FoRuPPHR DYBr off For the SLP
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Qjo?tlﬁ@meab@mom@éstsmuﬁbﬂ ﬂhe eaappohteC RLhtioh evrivd.ce i s

equested by a SUPL agent and may_exclude fromthe
t abl e Th¢ SLP|mapagensite apd madainyatableeafiicraer P%pabﬂmes of the SET.
ThE glﬁ% %ét%?r % ?@ﬁﬁ)h%@ﬁncels Ry eﬁ%%lethe gﬁ? it ridP¥nd error
generate ‘the tabl e of service cap tres
maguerdtyi ingoking falrpentibledoattioorsesecosi CH&: Sk maytahsp Sk until each

ce the SLP has rate e conplete table, the SLP
Ehfforsasyive it dniudel Toqh ey Sebfiobd iy aehge gt B able
loR&@IH QEBvis&QItMAGES IR n %ﬁﬁﬁfetdqgca@%nts@s%loﬁgrlﬂﬂm% the SLP may
wasting network resources. However, building’the

getiskage dfe @bk\nfcser\@@p@kpablﬂltw&eby bawestingndiffersat fosatiapf services from

On _se t 00, much, net wqr
PESHR Bl R s AR ENE b Bl st e "Ry vy toble o
Qlﬁc]ﬂ?rqg]@cﬁ &q@é’sfsofor IdtioR Xawke no’tt fippbadd By FRYSIDE AUt wasting
i nva the service capabilities of the SET
eotangercspwoss] Haveves| tmilding the 43bde of sareice sepabiitics Gpsed on results
t S
BPFo%MoQPse%?B%{é &%g J&ﬁ&gﬁ@ﬁ)o ;le:voca tgﬁzr]o?lgtéers\gﬁtéégpﬁﬁ%{ t hgoo long to
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e Servfseep@diftss qf idf he $ervice and may deterni ne

when iQ, %quﬂ%aﬁgnsr ?W%ngtéc[pfegtr for! ”UFegcio"ﬁt £ri6f Waffhe SET does not

However, such ‘trans on o ocation service
supgpugsintonaye or more requests for a location service that the SET supports. For

example, the SLP may transform a request for periodic triggered service into a sequence
of requests for immediate service and may determine when to send each request for
immediate service. However, such transformation of a location service request may
increase complexity of the SLP and may be applicable for only some cases.

In an aspect, SET 120 may directly inform SLP 130 of the service capabilities of
the SET. SLP 130 may use the SET service capabilities to request only location

services supported by SET 120 and to avoid requesting unsupported location services.
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the SET. SLP 130 nay use the SET service capabilities
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ep [0038] If . a position estimate for SET 120 is
L‘G‘é@x)“? ﬁ@"ﬁlcss@p%ﬁleé nef f8trTe 4RsieRys)-

If a position estimate for SET 120 is needed, then SLP 130 and SET 120 may
exchange messages for the positioning session (step F). For SET-assisted positioning,
SLP 130 may calculate a position estimate for SET 120 based on measurements
received from the SET. For SET-based positioning, SET 120 may calculate the position
estimate based on assistance from SLP 130. In any case, upon completing the

positioning session, SLP 130 may send a SUPL END message to SET 120 (step G).



exchange nessages for the positioning session (step
F). For SET-assisted positioning, SLP 130 may

W@ 2000108%|8€@ a position estimate for SET 120 basecir/os2009/030651
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measurenents received fromthe SET. For SET-based
posi tioning, SET 120 may cal c8l ate the position
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dycatas ¢hai diedigpteseosiodis- triggeraan pitgyled ppsigening mfithosh gic SLP mode,
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nessage may i nclude the session-id, th ocati.on-id,

PR ELre5 Siufs hE pesiongdoe Jeraher it GaSbRrrbr BEsndy The SET
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cappbiliticn gta apavichorting sapabylitios diayandicethethetrer SET 12090s cgpable of

PERERePrGe o SHEch bER Rl T AT ETRoribl TayF 43 may sore the
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capabilities for future use (step X). [0041] SLP 130

may selBdB0anayosiact ampsigonpg hedhddbtor thepgwdicoiggered session and

érégg%@éﬁgggz%@q%e@% #ﬁg}%ﬁ?gﬁ ggesggé’lrorgg'rggﬁﬁﬁgp F). The SUPL

TRIGGERED RESPONSE mess@oaayriy lude chéigesivmed, siessieered psitioning
the sel ected posjitioning nethod, the periodic trigger
pathefether ReriodigetriegpopapmgicHo 4 re@m%mgs@@d%%c-néyl’af@omay also

send an MLP Triggered Location Reporting Answer (TLRA) message to SUPL agent
140 to indicate that the triggered location request has been accepted (step G). The MLP
TLRA message may include a request-id (req-id) to be used as a transaction id for the
entire periodic triggered session.

When a periodic trigger in SET 120 indicates that a position fix is needed, SET
120 may attach itself to the packet data network if needed. SET 120 may then send a
SUPL POS INIT message to start a positioning session with SLP 130 (step H). The
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nmessage to SUPL agent 140 to indicate that the

W@ ei0gosxee | ocati on request has been accept ed ¥GI/ER0E)/030651
The MLP TLRA nessage may include a request-id
(reg-id) to be used as a trankhction id for the
entire periodic triggered session. [0042] Wen a

eriodic trllgjger in SET 120 indicates that a position
PRLi 808edNEd, mepage 1Ry nﬁ&ud@t thec hesprogdilf tho ledgdion-id, the SET

twork i f .need bt
%lgﬁﬁ%é tt(f\ll ossg%on Cyfigad gorr tSEngoslstnegﬁ%/dhg SEssi ogo and SET
W20 MaPpleRchlad@e (Ehei e;Hfor tﬂ_@ 90%@@@%5@1&84&% D). Upon completing the

PCT/ US2009/ 030651 10 SUPL POS INIT nessa%
PoratiqraRe sesiogle S4iPoAI0 dnay pend) iR lo RERPR hl@esgge containing the

t
FENERLY b T ph i BRGS0 T5b TF, SLECROEL 488 sond the
pesstsag eginfiae it e MOBI TrigueraigLeesion dieppstt @.RBP) rupsage to SUPL
leti h i tioni ion, SLP 130 d
S5oahp0 REPART meSsage cont aining the Session-id and
[0043) the pgﬁ*rt1zzonm§§tau%bﬁmhgy8c§¥eﬁ&§& {¢$ todRitidn ngéb&)le’é{a ARY send a

al so send the “position éstimate in an Tri ggered
perstari @smmmfpm 2 SURIRRBP OREE smgengt ¢o SWPL13 (htpeapt MM(SLP 130 may

tep K)..[0043] K SET det
Py B adgid o an MER TRk PaRea B fesat 10 Geep ),
[0044] €St i NMBieBs HoN Sflbe RERGRE sRapsiaaslct tpsfO) 430 st &OpMormed for
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Eﬁiﬁ"(bbl g& rﬁfﬁ?kﬁg ﬁ@?sagec %ﬂtﬁnm tailp& Outbg tgf lﬁ?eyposmon
€ pér for  a poSI ti oning Sessi AHe T as
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SET 120 g%’ié send a SUPL REPORT. nessage contai ni n%[
it MEESTBREP nagssagsecoptdnipg Hie pasion patiwates fepoggd By e120 and/or

ﬁgulﬁtgciigehé§EP((§%§_%&R)Afte$Lr€ (;]r?ig% W?eyla§t 1t{o?ih1§yﬁ{-to SUPL agent

agent EP nessa ont a
s SLPoh3 (e stay vence s S{HﬂoENé):lnteysagETo SE(F mﬁ)dtbdndicate the end of the

cal%ul at ed g the SLP (step S). After reporting the
PHLRAIGEEeETeB NeSO(PEP I} SUPL agent 140, SLP 130 may

[0045] Se€nd RIGURLHENR ARR$igH St L Bl ke QobOfok %k&&kﬁn&ﬂaﬁedeﬁ@a event
of the periodic triggered session (step T). [O

Figgered sshoes AUBbsiggnt bH0 may abnd f WBLGGLRfPomessage to SLP 130 to

R Tt Oy R e e QTR e Sl uthorice

seRUEStent OL@ &N tHee PRfuESted Abcabloh h28n{aSibe Park) ma?LB’b@ﬁlO routing
may aut henticate and authorize SUPL agent 140 for the

néefiedioe dor 8E5t1|28r(s1ieﬁf39r nakP dA0 apry seagd aoSUBLrINIB ungspgge with a
LR 0T 045, 650885 SH A SR O s
120 incagt perfdrat datdi Icﬁﬁﬁeeﬁoﬁirse@p eprecdduty, i qggeti Jitself ao a packet data
I(leStEV%rk (a%nd %stabllsh a secure IP connection to SLP 130 (step D). SET 120 may then
send a SUPL TRIGGERED START message to start an arca event triggered session
(step E). The SUPL TRIGGERED START message may include the session-id, the
location-id, the SET capabilities (e.g., service capabilities), etc. SLP 130 may store the
SET capabilities including the service capabilities for future use (step X). SLP 130 may
send a SUPL TRIGGERED RESPONSE message with area event trigger parameters

(step F). SLP 130 may also send an MLP TLRA message to SUPL agent 140 (step G).



120 may perform a data connection setup procedure,
attach itself to a packet data network, and establish

W@2®e08m86 | P connection to SLP 130 (step D). SHIT/LUZM09/030651
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may then send a SUPL TRI GGERED START nessage to start

an area event triggered sessibn (step E). The SUPL
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e dex ST eREPOBETME&Agereyntamiv a pSkiBbn RASnhMN (6 SEE da0dstep J).

start a _positioning session wwth SLP. 130 (step H). .
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D nessage to S event
FIG.gher e AURESKRRIGIGERER S TART n@0<g}l ifrdfGA 3 and 4. SLP 130 may use

et wor.k-init.i.ated vi.ce, SET 120 send its ,
ST cagbiffiey pf SET{1A0o deppitiseuitiis O Jostaprepypst a particular

DR hSordRH RSB YT o iBY &%ﬁ% DR FOR Vi Iotrgﬁﬁlﬁ_@r% Yy the SET.
FIG 2 or a SUPL TRI RED START nessage in FIGS. "3

and 4FIGLP sh@0s aulgsigs of atdall fioy v0¢ dorcBlp Biikiteil emmgfliate service.

Rey P Euni OF ST R nlirPEie sttt S0loGRE5lneBrpign drom an
léﬂgi%ﬁtii&ﬂ réffivd ©8 et SSPPPSET eptobma%h%r% al @A Wnidcton setup

hows a design of a call flow 50 or SET-initiated

pionediiratastagie itdlE . a packsUtata ageyerk dhnegessanyz endrastablish a secure IP
] Ok | ty ' ' o)

LGS B SOMSPILPS S5 LB 85 PIOSTART s
thatiac @olotvhi RRsisetwdth SPP dGedutep,B)at The SUPLSSTARITOmassage may
packet data network if necessary, and establish a i
wslide e session-id, the SET capabilities (€.g., positioning capabilities and service
capabilities), etc. SLP 130 may receive the SUPL START message and may extract and
store the SET capabilities including the service capabilities for future use (step X). SLP
130 may determine that SET 120 is currently not roaming for SUPL (step C). SLP 130
may then send to SET 120 a SUPL RESPONSE message that may include the session-
id, a selected positioning method, etc. (step D).

SET 120 may then send to SLP 130 a SUPL POS INIT message that may
include the session-id, the SET capabilities, etc. (step E). SLP 130 and SET 120 may



connection to SLP 130 (step A). SET 120 may then send
a SUPL START nessage to initiate a | ocation session

WaRaob/o8i4ss 130 (step B). The SUPL START nessageP@EYS2009/030651
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i nclude a session-id, the SET capabilities (e.qg.,

posi tioning capabilities and Kervice capabilities),

etc. SLP 130 nmay receive the SUPL START nessage and

may extract and store the SET capabilities including
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oo bt SRR st S I i S Bl R e EBIyss in a SUPL
aRckadAvilich N2 a RICITBTIART Rfss@8Ct LEUPNEBRIGGERED START
flows, SET 12 maéLsend a SUPL TRI GGERED START

mesgageln enosdesian, dLBdRY seycstereithgyraragde sensbilidigs of SER 120 for use
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By AP S P ol Sl RS or e s
et ] dekigh, SLBHBOI My uad € sevivé cepabHiats b2 FBTRY2 (B €ttthe current
its service capabilities in a SUPL nessage, which may ]
BETAnigesor lespaint saeddiagEoosXxagplLME iy (GopRERISS pRTocation service
5SS | ion, or. i -
el B0 1 4B 4 gu P e SR, BOOSER D Y6 Soply with
winedhreorcdoqdinh isawicas suppoetd by betarSETE £ Canl S t Hparelstlsdallowed

or ET.. I n_anot her. .design may use the .
kRIS d e port e SUBIOIEESD 90 ¥ LT HaD Ty sy be' thed in other
Pladndrd idritRd QFrdnP LRI 3888 b N atdrWcaB¥AIRERn. SET 120
may request a location service not supported by SLP

130 oBERJ20anayhdsd send ifsorap@gfitiasx0. SIS PBOL@0praae theeSLP with this

gty sde” 3hg S St 1o el 4% Bl L G PP RRE L R Bhange in
3B ET Repalitids Ghayf apakiducttbesciu@pt iD¥erSE shBlrfivnah $Bange in

be used in other manners for the current |ocation
glegttygpodwic, 419 at er | ocati on session. [0053] SET 120

Y S S
toSSIaP ¢B&NGETIi 1R0tey &Fedet @ap@biatt ot clsige T eheCSEIN @apabilitics (step A).
SET 120 may perform a data connection setup procedure, attach itself to a packet data
network if necessary, and establish a secure IP connection to SLP 130 (step B). SET
120 may then send a SUPL INFO message to SLP 130 (step C). The SUPL INFO
message may include a session id, the SET capabilities (e.g., updated service
capabilities), etc. SLP 130 may receive the SUPL INFO message, obtain the SET
capabilities, and store the SET capabilities in a table for SET 120 (step X). SLP 130
may then send a SUPL END message to SET 120 to end the location session (step D).
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Table 3 — Service Capabilities

Capability

Description

Supported services

Indicate location services supported by the SET.

Reporting Indicate reporting capabilities of the SET for periodic triggered
capabilities service, €.g., supported reporting mode and parameters.

Area event Indicate capabilities of the SET for area event triggered service,
capabilities e.g., number of target areas, area id lists, etc.

Session capabilities

Indicate session capabilities of the SET, ¢.g., number of

simultaneous location sessions supported by the SET.

FIG. 7 shows

a design of a SUPL message 700 for sending service capabilities

of SET 120. SUPL message 700 may be one of the SUPL messages listed in Table 2 or




capabilities of SET 120. Table 3 - Service
Capabilities Capability Description Supported
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simplicity, only fields of the “Service Capabilities” subparameter are shown in Table 4.
The “SET Capability” parameter may include other subparameters described in the

aforementioned OMA-TS-ULP-V2 document, e.g., subparameters for positioning

capabilities.
Table 4 — SET Capabilities parameter
Parameter Presence Value/Description
SET - SET capabilities (not mutually exclusive) in terms of
capabilities supported positioning technologies and positioning

protocols. During a particular SUPL session, a SET may
send its capabilities more than once — specifically, in
SET initiated cases, the SET capabilities are sent in
SUPL START, SUPL TRIGGERED START and SUPL
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>>>rep mode

M

Supported reporting mode(s):
e Real time
e (Quasi real time

Batch reporting

(At least one of the three reporting modes must be
supported)

>>>batch rep
type

Defines the type of batch reporting supported by the SET
(only applicable to quasi real time and batch reporting):

e Report position (#rue if reporting of position is
allowed, false otherwise)
Report measurements (¢rue if reporting of
measurements is supported, false otherwise)
Historic measurements (#rue if reporting of
measurements is supported, false otherwise)

>>>batch rep
params

Maximum number of positions/measurements
(range: 1 to 2048)

Maximum number of historical measurements
(range: 1 to 64)

>>session
capabilities

Defines the session capabilities of the SET:
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Periodic Trigger Area Event Trigger >>reporting CV
Defines the reporting capabilities of the SET. This

is only required if pePCDUB2909/030651
triggers are supported by the SET in which case the
paraneter is mandatory. >>>rKp node M Support ed
reporting node(s): Real tinme Quasi real tine

Batch reporting (At least one of the three reporting

nodes nust e support ed) Tetathambbr ofegpmMtddedinessioime

type of bat¢h reporging, Syppg hﬁldn o B sinfalt né&ﬁQ%erlodlc
(only appligable to quaS| trrlgg Aeg?lo E) tﬁforpe iodic
reporting): | Report tlo?gg Sf'
position is| all ovvec, faI “Hervvl se) Report
measurenent s (true ilf repdMaiimgmofumbeea simeemtos:s asa event

supported, flal se otherw sejiggerdd shaonsconBasud forandascvent

reporti ng of rreassltig@fr@nts i's supported fal se
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to 64) >>session M Defppresd bi¢hs®iSEinwhrhpat the paesectt is

the SET: capabiliti mn\ﬂ@oﬁ;oog/ 089486
PCT/US20097/ (30651 rotai f—3i rm| [ ane us
CeSSTORE " Mot M BUBRaRelet SRE Mt rof
t rPYERsTeRf sessions (GAPEFARMS HIEP RIS Fheo%ﬁ%sunppﬂ@d@mgsf 1to
Nﬁwgfﬁlﬁhlﬁ?ﬂhnber of si|@d) t aneous area event
target arcas This parameter is optional. If not present, the SET does
not support geographical target areas.
>>>max O This parameter defines the maximum number of Area Id
number of Lists the SET supports. (range: 1 to 32)
Area Id Lists This parameter is optional. If not present, the SET does
not support Area Ids.
>>>max Cv This parameter defines the maximum number of Area Ids
number of per Area Id List the SET supports. (range: 1 to 256)
Arca lds per This parameter is conditional: if max number of Area Id
Area Id List

Lists is present, then this parameter MUST be present.
Otherwise this parameter MUST NOT be present.

Table 4 shows

a specific design of information that may be sent for the service

capabilities of SET 120. The information given in Table 4 may also be defined or

applied in different manners than described in Table 4. For example, the supported

location services may be applicable for both network-initiated services as well as SET-

initiated services.

Different and/or additional information may also be sent for the

service capabilities.

For clarity, the techniques for supporting location services have been

specifically described for SUPL. The techniques may also be used for other user plane

location architectures/solutions. SET 120 and SLP 130 may be referred to by different

terminology in other location architectures. For example, SLP 130 may also be referred

to as a location server, a location services (LCS) server, a location center, a position

server, etc.
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is only required if area event triggers are supported

by the SET in which case the Parameter is nmandatory.
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terrmnal, and store the service capabilities in a first location session. The location
server may determine whether the location service is supported by the terminal and
communicate with the terminal in a second location session after the first location
session. In this design, blocks 812, 814 and 816 may be for one location session, and
blocks 818 and 820 may be for another location session, as shown in FIG. 8. In another
design, the location server may obtain the service capabilities at the start of a location
session and may use the service capabilities to determine whether the location service is
supported by the terminal in the same location session. In this design, blocks 812 to 820
may be for a single location session.

FIG. 9 shows a design of a process 900 performed by a location server (e.g., an
SLP) for network-initiated location services. The location server may receive from a
location client (e.g., a SUPL agent) a request for a particular location service for a

terminal (block 912). The particular location service may be for a periodic triggered

service, an area event triggered service, etc. The location server may determine whether



17 [0062] FIG 8 shows a design of a process 800
perfornmed by a | ocation server (e.g., an SLP) to

WGQ epo88é ocati on services. The | ocation servePCTH§2009/030651

[0065]

[0066]

[0067]
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server via a user plane, e.g.18 SUPL (bl ock 812). This
nmessage nay be one of the SUPL nessages shown in

Table 2 or sone other nessage. The |ocation server '
thaypobedinh leeation cendeabiskpparied b thhdemapah hasied feromhe service

the, nessa bl oc 1)y 4The, servi.ce capabilities, o
R MRS PRt M it la e oond Pl e Bbu sl reauest
Bytht hartid@lar [bedtioandriey id At apberthdly B¢ tdrhendl qbcRal16). The
supports periodic triggered service, area event o
{ochiiRfesea T JBEN Ingidate adecation scssiom fog hecpgsagilan lopaipngyervice if it is
1 pal nprise reporting capabilities
%ﬁﬁ?ﬁgi?%?%ﬁﬁgﬁxéé?kggg?ghic triggered service, area
event Fb@pHbsHowtsi aedesiph dffagproesssl 0@ pdrformad &g agwremhal (e.g., a SET)

tri ered service, session_capabiljties of the ..

{Oe%“%_g‘?fé pr plfpinilpeation sprrrceys Tg? F?_ﬂﬁ“tné‘ B3y NGRS IBFpsage comprising

s&viet PAbabAHRR 8f theder¥ndl Q@lo&l@ﬁ@if}?"rhis rﬁ@s@éé&f m%{)ﬂ@&ne of the SUPL
in"FIG 7 and Tabl e 4.

capabilities, e.g., as shown
messapoc sttovonins &abler2 payoms tothree méssagser Vhe ecrvice capabilities of the

biliti f.the t 1 nal g. fut
REPMB! et mirist oot on coaBufhonGipnt Heblos dendpr other
(4Pabliic81Ghe tdrfR2Imalh@nt GkaklcQAgS &F ¥ @5caliBY sElQEEVlIaNGer plane,
whet her a location service is supported by the

¢.8r MnAPPhdSlogk dA 1 HheTketoumingl supapmmunicade withtthe location server
r.q 0 . The .l ocati hen
KT A B R s PRbiona G Y; R BT o bockiferver o be
tuppotted By tHenernsifdWas®l drf ths YRk teaphbitiytids b€ tHeateminall (block 1016).
(bl ock 820). .In gne design, which is shown in FIG 8,
the | Beaiq eeighernish wepovaceifle. | heheiergupd maybeeicrpte and send
{hﬁené?sﬁgé G o€ ﬁPEQb{:dtfohe&sﬁgn.t h?he Y &R dl aAnaly %Bgmﬁﬁl%a?e with the
the serVice capabilities in a first location session.
[bleetidrosateofor ter lweatiomayerdiet enmd Recont elbb@tont keasion after the first
ocation .service | s.support by t term nal an . .
i 1 B doist BRpky Gt 2 S acBipe B aff gation session
SRBEILEI0 1814 layRefof bhdther BEATINARssiSESS Is8Gwn il FIG $0. In another
design, blocks 812, 814 and 816 may be for one '
fleseg, ithn tesmowi omy send the Inpsekege 81 8hantdrt8d(a tmgtidye s¢ssion, and the
not her l.ocatipn session, as.shown.in FIG §. |
B HeterVif E?rdﬁe, s eI TS BRY b q?ge;‘?n&?ﬁ&’uyntﬂ? ffgation server
B&kY ioheh€ 8paiicl daphibtiat oft fhe terh@hdl. ah thisl Reiah] Bldcks 1012 to 1016
session and nay use the service capabilities to
vey dicrfone sipglehlesationeschyent il recaeplithe terainad fapb sengda message
: Loal. L tE [ i 0.t hi -
b B SR b HRS3R LF BB ARSI, WAL ocatin
beaciah| @natstas ehdf thdOB4ibn FIFer cQamplywsheatetemnmapfscad its service

process 900 perforned by | ocation server (e.g., an
SPEYiiGE hECUBHKIPHES %?p_égy thsctatmigal 08 Jpeadion syppon. As another
a Yy . C, i g i o e
ARG SR R S RSP A ELSOh it by
thedatation sserv fae fooatian saracemo@duppbitat ky Gic2ermifiae This message

gl%féécg&cggt e lsgr%?ctelcggabslﬁtrievsl ocf%hen?e\rlmlbn%l,fwol{icl?nﬁg %Ie%cs“ecf by the location

server to subsequently request a location service supported by the terminal.

The terminal may detect a change in its service capabilities (block 1018). The

terminal may send a message comprising updated service capabilities to the location
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pifptso dwaringls WihEp s cavpiazcyier- 1Dagse YaYOWetypes Ofgfprmation may be

*)IQ)E@SIS&? B éc%ké%'? 1 136‘”&%@ tl%‘fllgd %g]t%ngr?%tepq lﬁ@ ranﬁnt?ﬁgﬁﬁtted on the

ocat | on ESSI on, as s I'n” anot her
dexsnlgrk, tAtetetreimal rlaD du\yn]ﬂdmdlghhlle freasagelesst nttherlstlddt may be

of a |l ocation.se .and t tion service for

e Ved Al poiioisd tyoleksinet H&Q 4d a@@ rnmfﬂéaedblgy piggessor 1120 to
blﬁﬁﬁ\t\}aﬁﬁﬁﬁyﬁ)‘é%f m?cﬁrﬁﬁﬁo@nPH&@ss%ﬁ Y20°1%a§9? ifo'c@s% 1960 in FIG.
the termn hi s design, blocks 1012 to 1016 nm

- y
b@alﬁdior ethgi mg¢e@sdscf@atﬁ1ﬁ tavhaigusd dascribad hyeqier Mernqrhve 1122 and 1132
ter m nal €. COoNpsi Si | t vi ce
BEKRUPT ploaterkc e ARaPRYohor SoTBRal 1R WS aTBi Roovork 110,

fggﬁédﬁgelg,he | ocation session, or at the end of the
session. For exanple, the term nal H@é send its
servi Pa th @awabk,l fepmiag! i1 20 oy Fanssit falicadpsa. seenalipg, ansepilot to

%Vﬁgr%sf %letwo(%i; o Rl deo Qzaﬁ&?ss s 1S inMaﬁSﬁ ern§§< %@pfar%Cessed by

ermnal may send a nessage to term na
procadsoo 12k sdhditiohdd by atsdsmbier 1t1DE, hmicatnsdritts® bi ahe fuplink. At
a. location service not s pported by t he term nal

W€§l§éb’éetwﬁ’él§/1 | e imkreenady o dergtipalni20; atnﬁé%heéftem;éals may be
E%@ @hd ¢ 1&(15116 1%@619&991 3annﬁr}ﬁrthé}g25ée@§%d Wgr:?@ ssb01130 to

sequent request a |ocation servi support
blb'telnt Brmus aypes of 1nforrnat10n from the terminals. Wireless network 110 may

directly or indirectly communicate with SLP 130 via communication unit 1136.

Within SLP 130, processor 1140 may perform processing to support location
services for terminals. For example, processor 1140 may perform process 800 in FIG.
8, process 900 in FIG. 9, and/or other processes for the techniques described herein.

Processor 1140 may also compute position estimates for terminal 120, provide location



[0067] The term nal nmay detect a change in its service

capabilities (block 1018). The termnal may send a
wore®eagmEsconpri si ng updat ed servi ce capabi | itiBGT/US20091@30651

| ocati on WD 2009/ 089486 PCT/ US2009/ 030651 19 server

(bl ock 1020). Bl ocks 1018 and®®%020 may be for a

| ocati on session that may be separate fromthe

| ocati on session(s) for blocks 1012 to 1016, as shown

informagon 1@ SUPLOGS8] 149, Ete. 1Me@hmé1%2 mabeu@rejpr@gra@np@fes and data

F oiéalgfin Og s \g:?r/ :rlrn}eléls_égrllojeftg\églt k1 lé& éhayl elrl% %E‘ n,gf I% C{)rn’mumcate with

FhirGlessl hesiaios] 10N tyrmigale 1 20 didr| ethép h@t@x&ﬁls QﬁmﬁhésZO SIgM&a30 and
menory 1122, and one transnmitter/receiver TMIR/ RCVR)

@mma 580 Mgy PRERANSA PIPSSIERY YIAGesct BlNS 012 e SYBE ok dhisse messages
recei ver 1134,
D Bl el e b R B P Te ese
[0072] netmowkmmkﬁkkﬁhdlmmkwtwnddamﬂbmuhﬂehﬁpn@mam&nrmﬁﬂﬂ@mﬂsnmybe

one ne 1142, Qne c nication unit 44 for
SPESTHgd SHigg &G 0 |a VaHEH %ﬁwege%g?dm&qaﬁﬁe %fﬁﬁechmques For
Ebyﬂﬁﬁé Phta, AL QARESH, TornPIAHE, ShFRIBtio TR al €$its, symbols, and chips
transmttérs/receivers, comrunication —units, étc
thet mayalbe 1®ﬁerm¢dsnhprptghoutc themaboveati¢soriptrt hna'yn be onepresented by
r MAreIe w reline ne
Tl st B o S e b B BragReeclif . SIS ovfig etds or

patielel, i dranpeshbingid@esyst ens, e.g., GPS, &lileo,
etc. [0069] On the downlink, wreless network 110 may

[0073] tran s ihesct p%ﬁkllllcwggkdafu@eg na@prqqgite ared thei \ra(§1pu§ dllustrative logical
t)l% nr%' aul tﬂ'r(ﬂ,tﬂgt And oé’lg@‘?t%ﬁl %{egg de-ggﬁie% V' doBHSction with the
orma ion ma € processe Y pProcessor

dllaﬁsure Qlléfi’hﬁ inQiyelst bij(plblﬁlaﬂitsdﬁak tetyctrddiddhar@ngte écﬁﬂlﬁmeﬁ $ofBlvare, or
on the, downlink. At term nal 120, downlink_ signal

parahinaions| ¥sBothet %queailyoﬂmtyat%éhlsrl@@é«f%&ea&ﬂay of hardware and
SRR L 'V%ﬁ?)% 1@%\5‘&8&%’% otdiftéh b?&ﬁs frHcS&lPégsr m?&f?ﬁ,eﬁﬁies%l}g)ﬁave been

processor |n various ty
destobethdtioon geﬁ&mld:;eﬁst@rmsmﬁt@emfmqmenﬁlaymvmwhasacmﬁmmionality is

in FIG .10 and/or othe ro s for the techni
HRREPPHd T WaTo N dre 10kpShdy uPom 4 DargigUlef gpelication and

BESRE é’dﬁsﬁ@iﬁ%smﬁ%gedj&{ ﬁlef&feraflfa{a)ﬂeﬂﬁl sikQd %ﬂ%aﬂ‘é fn%&r §®plecment the
network 110, respectively the uplink

d@mbfrﬂalfmm@nwy nr AAymg Wawafﬂor ceadlatlzartlcsﬂzgn appilivgtiomnbut such
ot t O alr1.0us

P ol ey SBE VBRUL B6C s By Brd i @by, ARSI rom e

spdof theneesehyditdiansd tter 1124, and transnitted on
t he u&llnk At wireless network 110, the i nk

[0074] i gnallBe fyesian dHwstistive logicanblaskhemogules §1fﬁﬁl§5 lescribed in

EGGRLYG R @ﬁleccﬁ&%sﬁ&eoﬁ‘e?%g—%a;f t?eclﬁgabeﬁg?r&&?o“r fe?%r&?& (x)?tﬁra general-

pr ocessed Yy processor n vari ous
plirposef plfoﬁﬁtsd)lora digieah digral bﬁfcl@%sﬂﬁKBSPWaherpBSatmﬁtspecflﬁc integrated

%i%(gli‘r{;?%ﬂ :ﬁTﬁgfdlcépglgﬁllnEﬁ% qr gé:}&ggrag %%RI) Co?to?he\{rmprggrasrhrl:;lable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thercof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing devices, ¢.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more

microprocessors in conjunction with a DSP core, or any other such configuration.



[0071] Wthin SLP 130, processor 1140 may perform
processing to support |location services for

W@ 200G,  For exanpl e, processor 1140 may pePEDU009/030651
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process 800 in FIG 8, process 900 in FIG 9, and/or

ot her processes for the techmlques described herein.
Processor 1140 nmay al so conpute position estimtes for
term nal 120, provide |ocation WD 2009/089486 '

PCT/ USho69p90a08 5icthoploor algastthmt doseriied isgPnnesgenwithathe disclosure

. , d d d f
G, ST e ADORT p R Ty SR i eefod o «

FRATALOH, GALiE aWoltbinadoh &Ifais tnet WK Koftlre thedutt mady gide in RAM
and/ or qother network entities. SLP 130 and term nal
memopay flaske HasgeryneB 9N edcwipty: aEEROM pmapery.e EEPROM  memory,

. _ r‘ y .
P 0 ARSI RS0, T RN AIRPBAGERy Pt sopggmodim
khovn in thetalte An exevoplhdy stoidge stedinoh ishatupiadftorthaptrooessanshich that

ignals may be  represented usjng any of a varjety of .
ﬁﬁefm%?eé%ﬂr TR é%ﬁd@@%%%ﬁan& %%w?%@ﬁq@aim @ WiPrage medium.
et altt Rt UGhd §BRige GRITERAGSy BThRLRLD AR preb &GB! SFhe processor
bits, synbol's, and chips t hgt may be referenced

ik thegbtouge trhediaowey desdy iprnohSltay The ABKF esantesuicby a user

vol t age urrents. electromagnetic waves, magnetic .
FP@}H&E 2[;[1 g4l eg}%g,e, B‘ﬁt Progesset gﬁl(!jgheoptorapggr %e(gﬂugls may, reside as
anRYrefeBRIpdALAtOh 4 IRE &PMina] 0073] Those of skill would
further appreciate that the various illustrative

| ogi chl onedrgeets, cxpmlane desighsy tgifurctioan desgriged mayi e implemented
) ( : ; : ol ' '
L FOR R Rk Mo RARCE" L0 MARAR, 95, P otemencd i

Softit. ahe Sgictivay Bay BE stof@Ndd dratdnemstedfovboidonel® more instructions

clearly illustrate this interchangeability of hardware

ah§ode ot huoBPuicar PRsiaBle; mediin ab pRaputshFRsEMdmrgedia includes both

g(g{s?@ri?rb esgpa o%gedééé nagl?alc{’@n}uﬁﬁtq %?ﬁm%g?lgt ’t\ﬁlg}ukraﬁ%n any medium - that

fagrigsteotmadsiferyof aforifuear psogrhmf fuora tono pédce tty anggher. A storage media
har qwar e or software g)sfpends upon the

i npl.enent ed . g, .
AV e AV RIS Bt iorat it PAeRCETob dHot HANSTRL PHRBES 6 special
?ﬁgb&ec&ﬁﬁ&@t{l BSYwhe BF &%hkﬂe?gn@rﬂo{ ﬁﬁﬁﬁtiﬂﬁ)’sdcﬁmo%ﬁ'ﬁ&tﬁ-readable

~ described functionality in varying ways for eac
padiai ceolcampapp ke physona] nizdia sk s RAM| Bddt BEPRAM, CD-ROM or

deci si.ons ,shoul d not be.interpreted causi :
OBRLPRAD IRF oo Maltse oF PR BRIl g devices. or
b0PGthkr phgsidtdrh&iemi thhtugdnr B uyeRl doogirsabr Blof H&sired program code
nodul es, and circuits described in connection with

mRansdins Bicoumeothmspetionayor piats gnewshiaad that grr boragegsed by a

! L. =S ; L
B BRSBTS B Ao o
plocedsot. AAS| G, teshifiqeds dnpyr bgirapmdhed gaing @fer @ymbofcRSAkmissive

or other progra bl.e I ogic device, discrete gate or
tedigs Mgl Maygbe phytiea rBeda 1Rfr YRHFE- cSRPSHERPIS, Soffwaisymay be

transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL are included in the definition of medium. Disk and disc, as used herein, includes
compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk and

blu-ray disc where disks usually reproduce data magnetically, while discs reproduce



conbi nation thereof designed to performthe functions
descri bed herein. A general - purpose processor may be

W@2000089p¢ ocessor, but in the alternative, thePCT/US2009/030651

[0077]
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processor may be any conventional processor,

controller, microcontroller, ¥ state machine. A

processor may also be i npl emented as a conbi nati on of
conputing devices, e.g., a conbination of a DSP and a

d@t@ ppmaélwefslﬁblasera (bmblaﬁtiqny o thenber o phrasdealse be inchyied gyithin the

o fc Eﬁﬁagﬁﬁors in conjunction with a DSP core,
%r Pgﬁy PR Rgur ati on. WD 2009/ 089486

PCT/ @H@@%v@&&ﬁ@é&crlﬁﬂod 00 fR] dikbleswtaprefidéd metehale Qhy person
&orlthn1descr|bed in connection with the disclosure

reled i thaprtde neaks o8 bevithgidiscebaspie. i Yiarkas diesticatiops to the disclosure
SA1 AT EXPRRLEC N 3 B 05RO o e
hereiRAMay rt&:nwgh,edftbaxsthemezlrmtlyms R@Homamiepwmgmmhe scope of the

diseipvith %Rqﬁﬂ nggné&%% e“g'r §%§@dse&t ‘i‘?af’ #la}lwhotp e gageles and

H&‘i’gﬂérﬁes&%ﬁﬂhér&ntlhﬁ 18th be%c@?&%ﬂf%@fvbﬁdés% %Eé}%ecéﬁéﬁltéﬁmwuh the
I's coupled to the processor such that the processor

pamcipleaend mivol fraturerdisaleseyl harech.wri t e i nf ormati on to,
the storage nedium |In the alternative, the storage
medi um may be integral to the processor. The processor
and t WHATOSSOEAMRED ISy reside in an ASIC. The ASIC
may reside in a user termnal. In the alternative,
the processor and the storage nedi um may reside as

di screte conponents in a user termnal. [0076] In one
or nore exenplary designs, the functions descri bed may
be inplenmented in hardware, software, firmware, or
any conbination thereof. If inplenented in software,
the functions may be stored on or transmtted over as
one or nore instructions or code on a
conmput er -r eadabl e nmedi um Conput er -readabl e nedi a

i ncl udes both conputer storage nedi a and

comuni cation nedia including any nedi umt hat
facilitates transfer of a conputer programfrom one

pl ace to another. A storage nedia may be any
avai | abl e nedia that can be accessed by a genera

pur pose or special purpose conmputer. By way of
exanpl e, and not limtation, such conputer-readable
medi a can conprise any physical nedia such as RAM

ROM EEPROM CD-ROM or other optical disk storage,
magneti ¢ di sk storage or other nagnetic storage

devi ces, or any other physical nmediumthat can be
used to carry or store desired programcode neans in
the formof instructions or data structures and that
can be accessed by a general-purpose or
speci al - pur pose conputer, or a general -purpose or
speci al - purpose processor. Al so, the techniques nmay
be i npl enmented using one or nore transm ssive



medi a, which may be physical nedia or vacuum For
exanpl e, software may be transmtted froma website,

WG 200908948®0r ot her renote source using a coaxi aPCTHRI089/030651

fiber optic cable, twisted pair, digital subscriber
line (DSL), or wireless technd ogies such as

infrared, radio, and m crowave, then the coaxi al
cable, fiber optic cable, twisted pair, DSL are

i ncluded in the definition(dfAMEi um Di sk and disc,
as used herein, includes conpact disc (CD), |aser

di sc, optical disc, digital versatile disc (DVD),

f1 oppy. di sk &dod bF dippatindilGaativh e&r@icdé, Skmptisial |y
reproduce data magnetically, while discs reproduce WO
2009/ 89X FOTSUE2B00P 0B tEmInal fa lpgationieryeE x19 4/usgr plne;
| aser ggg? e
|nclu§gg’ sﬁpﬂééﬁ%ﬁb@%g%@%%??%%ﬁg%?@#@ﬂga %ﬁp nmedi a.
[ 0077§totihe thersemii@uspaaEtes gftthoterminat;he di scl osure is

provi ged t.o. enabl e any person. skilled ip the art
make g? SR Bing e ce & edioR Soryigerio WPPREe] by (it teamgat Gsed on the

Eé?_@ic@'b%&a'bﬁﬁféﬁ%fth‘é"téﬂm@eﬁ Lfedi |y apparent to those
skill in the art, and the generic principles defined

her ei commynigetigppithelc tommdiena teer iset pbms foi thedotation service if
artiﬁg f&on1t e scope of the disclosure. Thus, the
et miBel i ntended to be linited to the
exanples and designs described herein but is to be
accorded the wi dest scope consistent with the
pri nc2pl esThnmethodall clasmt lymdsrain sl reecdving drcempssagQ diraqbtaining

AT, AR, 5, MO AR B 2R RETULERA0B G3PRFht tocuiion

s85ivh Casl, whasiarths idetgrrmmﬁﬁgeandl the cammimsoageg aefor RYseéond location
termnal to a location server via a user pl ane;

easeian Afterthe BFsylecationprabioni ti es of the terminal from

the nessage; storing the service capabilities of the
termnal; determ ning whether a | ocation service is

suppost ed We ticchotlerfrrianal 1, ésmin dre redwving el[emineﬂage the obtaining

apabi.l it of the tern1na| and .co catin
RS ARaDI s Piatopats (o) HEMHIFE e o Co g cating are for a
§§qu&§mbﬁsa§Mgported by the termnal. 2. The met hod
claim1l, wherein the receiving the nessage, the
obtalnlng t he serV|ce capabilities, and the storing
es |ake for a first |ocation

oot in SR GRABU AR 1 E kol itiy ( ne

CONMUfYcEiaing o fa€loéBion 1i8MGORGudsd €dtta f¥ticular location service for the
terminal;

determining whether the particular location service is supported by the terminal
based on the service capabilities of the terminal;

terminating the request if the particular location service is not supported by the
terminal; and

initiating a location session for the particular location service if supported by the

terminal.

5. The method of claim 1, wherein the service capabilities of the terminal

comprise at least one location service supported by the terminal.



session after the first |ocation session. 3. The
nmet hod of claim 1, wherein the receiving the nessage,
WO b@/okH48¢ ni ng the service capabilities, the BCDDE99/030651
the determ ning, and the communicating are for a
single location session. 4. Tde nethod of claim 1,
further conprising: receiving froma location client a
request for a particular |ocation service for the
terni fal ; dbe arcthodi ofeeloimed hehereiethp serviesudagpbilibesef e terminal

service, i orted by the term nal. based. on the

BRI CEn By AP R EE sfibolh St Retitic RS KG Bpdgron event
tripgurAtsetvicet he particul ar | ocation service is not

supported by the terminal; and initiating a | ocation
session for the particular [ocation service if

suppokt ed t ] ; . : 10d <l ai :
wher e?'n t hz}{%%ﬁ?}"g eﬁgg%la :’11 ‘l’vtﬁ ?rg;s[lhtglf rgt&[ﬁ'l;e@t Cea?%r]lmﬁjg?g 8 the terminal
canjides® ladst|lmasif @pertingcapalahtiseot iheetesmimab faregbriadic triggered
the termnal. V\DI?Z )09/ 089486 PCT/ US2009/ 030651 Zﬁ 6. .
Wc%%rﬁ%&vgt}t capabi 1§_s’ 0 @rwlqall] o1y é}iegieéfgnt triggered service, and

GRPBRI éatpﬁﬂ)iﬁﬁes()fof the EahimhNadr nhigC ot SiMhRidshs 18&tion sessions
term nal supports each of periodic triggered service

supppoeedhy thederminaly i ggered service. 7. The net hod of
claim1l, wherein the service capabilities of the
termnal conprise at |east one of reporting

capabgl i ti ese AktHold®ftRIMAINHMnele the @EdeREh Etht B8Rk @Gmprises
service, area event capabilities of the term nal for

ar ea ®geiing fjpgercelsgePlane d.ocatien (8€BE) T ART message, a SUPL
'fﬁ?@?kﬂ{'ﬂj §'§Agtf ﬁl?s%%%e?rarglﬁaﬂ Pb%rINi*I“meestrs%%%f % SUPL END message, a
sinul'taneous 1 ocatl sessi ons ~ suppor y the

SEPN ABTH REQIAessmet heda FURI aNFOLmewWags 8ét Byhéhe terminal to the
recei ving the nessage conprises receiving a Secure
l9s@iioCEYE: Location (SUPL) START message, a SUPL

TRI GGERED START nessage, a SUPL POS INIT nessage, a

SUPL END nmessage, a SUPL AUTH REQ nessage, or a SUPL

| NFO firessagae apparhtub yort hieeltsroohmalni¢ation h@mirsoat | on

server.. 9. An apparatus.for wrel ess conmmrunication

compr MsieAY NG PIESY BRESHFD AR ESEI A REPYEF sghtily @ terminal to a

[REGIY SerferBS 2286 FIGRL, HYbRid SrPicBRhpdbRlithes JrAR@tdrRAthal from the
server via a user pl ane, to obtai n service

mapabé,| fot Blege tifc séreiceecapabiditic obrthe Herminal, to determine whether a
location service is supported by the terminal based on the service capabilities of the
terminal, and to communicate with the terminal via the user plane for the location

service if supported by the terminal.

10.  The apparatus of claim 9, wherein the at least one processor is
configured to receive from a location client a request for a particular location service for
the terminal, to determine whether the particular location service is supported by the
terminal based on the service capabilities of the terminal, to terminate the request if the
particular location service is not supported by the terminal, and to initiate a location

session for the particular location service if supported by the terminal.

11.  The apparatus of claim 9, wherein the at least one processor is

configured to determine from the service capabilities of the terminal at least one of



nmessage, to store the service capabilities of the
termnal, to determ ne whether a |[|ocation service is
WG apposued by the term nal based on the servi CRCT/US2009/030651

capabilities of the termnal, and to conmunicate with

the termnal via the user plajrﬁe for the | ocation

service if supported by the termnal. 10. The

apparatus of claim9, wherein the at |east one '

[pceiears suyices supportd urtbel teroninadc edpeeintg eapebilifiot af ithenterminal for

Rl A N A S e

baciat,] Ol S8ivh @epdtslitidd (rOtht @eknkiyalt foe nub®enondimbaseshs location

on the service capabilities of the termnal, to

PSPIRNhAPROeEDY Biglerstinglf the particul ar | ocation

service is not supported by the termnal, and to

initiate a location session for the particul ar

| ocat in sAnwvpp&aiub feuppondrechtioy, ¢dmeprisérgm nal . 11. The

apparatus of claim9, wherein . the at.|east one .

pr oce8S#® ﬁ'%§ IeCEBg Gcatet sCVet Y?Ffﬁlélaf footrACRROTS BT e a user
@bilities of the termnal at |east one of WO

009/ 089486 PCT/ US2009/ 030651 25 | ocati on services
suppomees foyobthmirtgesenvioadapabidipos ¢f thg tarmpwbitoint the snessage:;

the term nal for eriodic tr.j.gger ervice, area

event ERIAT FPire LRGEM iR iptl R e RREIE Ly an

tri goplkesh fosQledrmmin@Nlcthes & ilentieARaRiIde it iseppdedttiBthe terminal
term nal for nunber of simnultaneous |ocation sessions

baugponthacnyicn papabiditing ofhe terminakrindppar at us f or
€O mmﬂllegr?st fo? %Bmmgaltlﬁé %}h {ﬂ%q iflﬁrvig N RIS, @gan% for the location
nessage sen y a ter na O a location server via a

sseice ifluppaicdrBans tdrminabbt ai ni ng service capabilities
of the termnal fromthe nessage; neans for storing
the service capabilities of the termi nal; neans for

det er p ni n@r@@@apﬁ%s @félﬁﬁ@fié%&?%gﬂl ﬁsihg;l supported by

the term na ased on t ervice capa ities of the

t er mi mahns fmdeomaing ffon aclontion cladnt mgrogutdt fohe particular location
termnal via the user plane for the |ocation service
?W@Egﬁﬁm@ﬁmw ‘the terminal. 13. The apparatus of

cl ai mpleng fod'deRemiiRHeicPthe PRAPSal Rcafi@f SirVicBYs §hifPdkted by
a location client a request for a particular |ocation

Berteringeal fogsedidnethe egrvica ghpabtgeas of fherteaings mi ni ng

whet her th rticular_ | ocation rvice is supported. .

by ¢ S lan RATBLEchg et dEADT daralPrRianeacigice is not

g@oh@mﬂﬁltémﬁﬁap@ld‘ or termnating the request if the

particul ar | ocation service is not ) ) o
means for initiating a location session for the particular location service if

supported by the terminal.

14. The apparatus of claim 12, wherein the service capabilities of the
terminal comprise at least one of location services supported by the terminal, reporting
capabilities of the terminal for periodic triggered service, area event capabilities of the
terminal for area event triggered service, and session capabilities of the terminal for

number of simultancous location sessions supported by the terminal.

15. A computer program product, comprising:

a computer-readable medium comprising:



supported by the termnal; and nmeans for initiating a
| ocati on session for the particular |ocation service
wo poovsspported by the termnal. 14. The appar apCiBUS$009/030651

claim 12, wherein the service capabilities of the

ternminal conprise at |east om® of |ocation services

supported by the termnal, reporting capabilities of

the termnal for periodic triggered service, area

event capapddei for eguspig ehleasttanenjomiutdrgp raecdee avegssage sent by a
ri ed service, and session capabilities of the

ﬁeg%lgﬁ%ﬁgola1982?“011#3%@?“%%“55{ It%rlﬁuil?’aneclca)us | ocati on sessions

supported bydetfoe iy thalat 165t o EMAUKED odEDYKE@RFice capabilities
product, caonprising: a conputer-readabl e nedi um

elothp teraTingg fropphe o09Fae80486 PCT/ US2009/ 030651 26 code

for causin t ' e
sont by & ot SRS MCaIONPUh Eorh ik 26 SoH g SR TR UMbl
pof thoesrmiedle f or causing the at | east one conputer to

obtain service_capabjlities . of the termn nal romt he
message, cORE fdr Catngi g 4nisaatt oG ALTPYRG 1 pether a

RlcRidh d36ics 88 \ySore@RAlink itkinGdal Rscd B thekaivpal Qag%lﬁﬁes of the
for causing the at |east one conputer to determ ne
tohmirabrand | ocati on service is supported by the

term nal basgd.on the rvice capabilities of the. .
Lorminal, SOl BoduBe G abiisyt PRE campplsEde opuntinicate with the
Ol O thOuRP PRHO FGahElovhtidh deh8ce FipPOARY byt tehfinal.

user plane for the location service if supported by

the termnal. 16. The conputer program product of

| ai 5 s - d d f
compr 187 ng T SSRMRKY *abAr it TF VA 180 B sompytogrroateble

tedivacRirther ondtistnd: ocation client a request for a
particul ar | ocation service for the termnal, code for ]
causi ng t heodst for causing e loleptit e ¢BnRIeretonichavewionh @rlocation

%l%t a ’P%{ute%[%ll Qﬁaﬁigﬁﬁtﬂogﬁi&e&%}%&e&fok Er}elst&%ffﬁlt ed by the

ermn ased on t servi ce capa ities’ of the
term nal , caftefdraausiagghangt tidast abe Icemptitcone demnmirteewhether the

to.termnate the request if the articular |ocation e
B b Dlor gt e ottt i 1Bl hased i 142 S isRgpabilities
GRS kphitdie at | east one conputer to initiate a

| ocation session ' ' '
code for causing the at least one computer to terminate the request if the

particular location service is not supported by the terminal, and
code for causing the at least one computer to initiate a location session

for the particular location service if supported by the terminal.

17. A method of supporting location services, comprising:
generating a message comprising service capabilities of a terminal;
sending the message from the terminal to a location server via a user plane; and

communicating with the location server via the user plane for a location service.

18. The method of claim 17, wherein the location service is determined by
the location server to be supported by the terminal based on the service capabilities of

the terminal.



for the particular l|ocation service if supported by
the termnal. 17. A nethod of supporting |ocation
W@ e0vlgsEsq conprising: generating a message CREUBE0NER0651

service capabilities of a term nal; sending the

message fromthe termnal to % | ocat| on server via a

user plane; and communicating with the |ocation

server via the user plane for a |ocation service. 18.

The. mbtnodT st L lamAIGs eiherdimehd gonTHDTE servpssc nd e
nddet rrrrxllenead a¥ %orea d%lr tC Pt t?onn sc’eerl\oll? rant 9 be 1S F(? rn nicating is
By e’ i QhHrae Y S T R &5y Pl SapaBr T s m%l g

fdre stegnd lﬁaitlon‘é‘&sﬂa(ﬂ&%e@&ﬁéﬁ?rﬁ 1P6atioSeRy/, 030651 27 19.

The met hod of claim 17, wherein the generating the

message and the sending the nmessage are for a first

| ocat hon SeRsI RGN WG ST fciHOMIUBLERIAI M message, the

for a second |'ocatlon Session after t |rst | ocat

sadlfigathe m2Ekagd haad niad dvodinodicating are fof ,a W Rlcalldﬂ‘@ssmn.

generating the nessage, the sending the nessage, and

the communicating are for a single | ocation session.

21. The m@ﬁ@fheﬁfod@f@la%ﬁ ful-tb Ok rfsﬁ{gp“ si ng:

detecting a change in the service capabllltles of the

t er mi detbgtingradchgegdinribc servmes sambiltionpf thsitergningddatded

service ,capabilities of .the rmnal to {. | ocation

Sor verendS R Rk St Brdaf St siplilfes pLR% bl o e
RESHILr&@NPri sing the service capabilities of the

termnal is a first nessage sent by the termnal for a

| ocation session. 23. The nethod of claim17, wherein

the (2rm Aol o bF Pebfd 7 St AR ebhfRafth e scrvic

2apabilifties oRthb eamdial ¢d afirgt héssaghsdne by tidernisisfage location session.
conprising the service capabilities of the term nal
is sent to termnate a |location session initiated by

the bopcat EH@ rrﬁe‘?ﬁoae{)f Rl 617' gﬁ%fléhﬁ)@hes ey%%@ B rls mg the service

supported termnal. 2

wdpabgitias bh@e sammad és seap‘@beﬂrmhatea lodatibh eess@nmi n aI
conprise at | east one | ocation service supported by
the termnal. 26. The nethod of claim 17, wherein the

servi g cappbinkdihd£8f Shirh rl@ txxfehref@l@@llle nde@sqgg %ﬁlp%h%ghﬁé service
the terminal supports each of periodic triggered

sarabilities arictharteanissleit sent rto ggemisete seladatien seHiomfygtiated by the
g)e#g hod of ﬁ‘? él,[ vvhlrennthes V|cetca1}t1)1 ilities
YRS alioc AR Oétsul?pé’éitg SHE SF&hor t i ng
capabilities of the termnal for periodic triggered
25. The method of claim 17, wherein the service capabilities of the terminal

comprise at least one location service supported by the terminal.

26. The method of claim 17, wherein the service capabilities of the terminal
indicate whether the terminal supports each of periodic triggered service and area event

triggered service.

27. The method of claim 17, wherein the service capabilities of the terminal
comprise at least one of reporting capabilities of the terminal for periodic triggered

service, arca event capabilities of the terminal for area event triggered service, and



service, area event capabilities of the termnal for
area event triggered service, and WO 2009/ 089486

WEQMPBROO9/ 030651 28 session capabilities of PEHES2009/030651

term nal for nunber of sinultaneous |ocation sessions
supported by the terminal. 288 An apparatus for

comruni cation, conprising: at |east one processor
configured to generate a message conprising service '
geapabi ¢apebibigesoof dhe deyminal fort sumberd of memuitanseayse ldqabon sessions
theotq{giﬁ%t]%%nq | ocation server via a user plane,

A F% bR cate with the | ocation server via the

user plane for a |location service. 29. The apparatus

of claim 28, wherein the |ocatjon service is

det er A%-nedABYPPIRES [QF B SHION eFOMIISHE: suppor t ed by

the t 1L.na I api | itles e .
torm Rl BREGLEE LOGIEL b SEnGaROR h RS fhpri I sorvice
edpabgiaist obDaerpimat.as sond ths maseapkifonm éd tbonidel tecit loeation server via
change in the service capabjljties . of the termnal,

e BlaBeniidato HIBRERISAE QMR itRT IRFaALipRAPTEr L&y {equset planc for a
RPN detibes of the terminal to the |ocation server.

31. The apparatus of claim 28, wherein the at |east

one processor is configured to generate the nessage

conprjsing.at | east one of ,seryvices, supported .by.t .
Corm Akl | TBhamEiy Sogul 7R e E g HER R R isifermined by
PRINbOMoE stiicl BEDE SuppRit¥d 6§ thAfLRiMRY BiMed dhaRaREdvidel @Pabilitics of
of the termnal for area event triggered service, and

dedeonmalcapabilities of the termnal for nunber of
si mul t aneous | ocati on sessions supported by the
term nal
30. The apparatus of claim 28, wherein the at least one processor is

configured to detect a change in the service capabilities of the terminal, and to send a

message comprising updated service capabilities of the terminal to the location server.

31. The apparatus of claim 28, wherein the at least one processor is
configured to generate the message comprising at least one of services supported by the
terminal, reporting capabilities of the terminal for periodic triggered service, area event
capabilities of the terminal for area event triggered service, and session capabilities of

the terminal for number of simultaneous location sessions supported by the terminal.



