WD 2009/ 089486PCT/ US2009/ 030651 1 METHOD AND APPARATUS FOR USI NG
SERVI CE CAPABI LI TY | NFORVATI ON FOR USER PLANE LOCATION I . d ai m of
Priority under 35 U S. C. 119 [0001] The present Application for Patent
clai ns pri¥6PA08%688%r ovi si onal U. S. Application Serial PREUS2009/030651
61/ 020, 635, entitled "Service Capability Descriptor for SUPL (secure
user plane location),"” filed January 11, 2008, assigned to the

assi gnee hereof, and expressly incorporated herein by reference.
BACKGROUND |. Field [0002] The present disclosure relates generally to

conmmruni cation, and nore specifically to techniques for supporting
| ocati on serMEEHODIANBRARPARAT SAR USING SERVIER CAPABIRATY

soneti nes necessaryiﬁpg)mwﬂmlmﬁtﬁg@@?L%wEgﬁthm terns

"l ocation" and "posi n" are synonynous and are us I'nterchangeabl y
herein. For exanple, a user may utilize the term nal to browse

through a wgbsit “ﬁBﬂﬁqa%”ﬁiLﬁ%%ﬁ&ﬁggggﬁﬁﬂp'SenSitive content. The

| ocati on of 'the térmnal na erm ned and used to provide
appropirétatle cont € preschheAppdiestionAdorarateher claémanpli@ityt e Risesiondy U.S.

| ace an engrgenc. |l usi he termnal. The location of the
Ito er mi nal m@l’gﬁ@ﬁxﬁﬁﬂﬁg?' %?i?@éde’&fgka £6rvEnge ﬁ@f}'g ﬁWP%Q?%§QﬁEe
to the user (sedii€ngerafléreMBEioRS, N EledSBRRRY i1 952008, ¥Rigal k@Wed@R tercbhe
| ocation of the term nal is useful or necessary. [0004] A | ocation

server may axERRESEY ircoemied hgrein by refeiepsenal to establish a location

BACKGROUND
I. Field
[0002] The present disclosure relates generally to communication, and more specifically

to techniques for supporting location services.

II.  Background

[0003] It 1s often desirable, and sometimes necessary, to know the location of a terminal.
The terms “location” and “position” are synonymous and arc used intcrchangeably
herein. For example, a user may utilize the terminal to browse through a website and
may click on location sensitive content. The location of the terminal may then be
determined and used to provide appropriate content to the user. As another example,
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 uscful or
necessary.

[0004] 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
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aspects and feat¥L f of the disclosure are described in further

det ai | [0 Lw. ocation server may receive from a location client a request for a particular
location service for the terminal. The location server may determine whether the
particular 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.

10009] Various aspects and features of the disclosure are described in further detail

below.
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[0010] FIG 1 shows an exanpl e depl oynent supporting |ocation

servi ces. 10011)8FI G 2 shows a call flow for network-initiated

i mredi at e RAPEF48Y 0012] FIG 3 shows a call flow for PCT/US2009/030651
network-initiated periodic triggered segvice. [0013]FIG 4 shows a
call flow for network-initiated area event triggered service.
[0014]FIG 5 shows a call flow for termnal-initiated i medi ate
service. [0015]FIG 6 shows a call flow for sending service
capabilities of a termnal to a |ocation server. [0016]FIG 7 shows a
SUPL rressage for sendi ng BRIBK DESCI&JHEI(DN@EQ“HEDRWM@& nal .

[0017] 8 sho rocess ocation server
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[0812] FIG. 3 shows a call flow for network-initiated periodic triggered service.

[0013] FIG. 4 shows a call flow for network-initiated area event triggered service.

[0014] FIG. 5 shows a call flow for terminal-initiated immediate service.

[0015] FIG. 6 shows a call flow for sending scrvice capabilitics of a terminal to a

location server.

[0016] FIG. 7 shows a SUPL message for sending service capabilities of the terminal.

[0017) FIG. 8 shows a process performed by the location server for supporting location
services.

[0018] F1G. 9 shows a process performed by the location server for network-initiated

location scrvice.
0019 FIG. 10 shows a process performed by the terminal.
{0020 FIG. 11 shows a Dblock diagram of a wireless network, the terminal, and the

location server.

DETAILED DESCRIPTION
[0021] Techniques for supporting location services in user plane location architectures/
solutions are described herein. A user plane location architecture is a location
architecture that sends messages for location services via a user plane, User plane
location architectures are in contrast to control 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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nmeasurements for one
support positioning for SETs and delivery of assistance data to the SETs and may also

be responsible for messages and procedures used for location calculation. SPC 134 may



or nore positioning methods. The measurenents may be used to

determ ne the |ocation of the SET. For exanple, SET 120 may support
aut ononous_GPS, assisted GPS (AGPS), Advanced Forward Link

Tril at er atYSRYPAEHET) | Enhanced Observed Tinme Differ en@ET{US2/030651
Observed Tine Difference O Arrival (OTROA), Enhanced Cell 1D, Cell

I D, etc. Autononobus GPS and assisted GPS are positioning nethods
based on neasurenents for satellites, and the term"GPS" generically
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t
are positioning met ase tImng measure
stations i ncacwlptial, ess network. [0030] SET 120 may al so support one or

nore | | on senv .. Table.1l lists sone |locati vi ces .that may
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or sone other |ocation service. SET 120 may al so support ot her )
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2009/ 089486 PSTHUSLBOIMAIABSIUPL-V2, entitled “Secure User Plane Location Architecture,”
and OMA-TS-ULP-V2, entitled “UserPlane Location Protocol.” These SUPL
documents are publicly available from OMA.
[0029] SET 120 may support one or more positioning methods or measurements for one
or more positioning methods. The measurements may be used to determine the location
of the SET. For examplc, SET 120 may support autonomous GPS, assisted GPS (A-
GPS), Advanced Forward Link Trilateration (A-FLT), Enhanced Observed Time
Difference (E-OTD), Observed Time Difference Of Arrival (OTDOA), Enhanced Cell
ID, Cell ID, etc. Autonomous GPS and assisted GPS are positioning methods based on
measurements for satellites, and the term “GPS” generically refers to any satellite
positioning system. AFLT, E-OTD, and OTDOA are positioning methods based on
timing measurements for base stations in a wireless network.
[0030] SET 120 may also support one or more location services. Table 1 lists some
location services that may be suppoited by SET 120 and provides a short description of

each 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.
Periodic trigger Location of a SET is periodically determined and provided to a
88 SUPL agent.
Area event trigger Location of a SET is determined and provided to a SUPL agent
whenever triggered by an area event, ¢.g_, whenever the current
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SET does not suppor.t |nto re requests faor a location service
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request may b

onl'y sons. SEERERERR G B LAl borhidiPupldoy B3, dRYerRE ABBRO FAPS 1l
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support into one or more requests for a location service that the SET supports. For

cxample, 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.

[0034] 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.



120 (step ©). A location session may also be referred to as a SUPL
session. The SUPL INIT nessage may include a session-id used to
identify the | ocation session, an intended positioning nethod
(posnet hodyO 2WRE%48%i red quality of positioning (QoP), PS&A/USRIB/AHET

i ndi cating whether the SLP is using pro§y or non-proxy node, etc. SET
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mode (gfysghown i pyé! g‘shg%vs d 9&% #0081 £581 20013 & o Rkiidi N Tmmediate
nmessage, T 120 may perform a ata connect ion setup proce&ure,
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cel | of the ke reayestespcaiionpformetions Slelf ¢30 mRE thsprobiaap apitng infernation
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positioning session, SLP 130 may send a SUPL END message to SET 120 (step G).



SUPL POS NIT nmessage to start a positioning session with SLP 130
(step H. The WD 2009/089486PCT/ US2009/ 030651 10 SUPL POS INIT
nmessage nﬁé i ncl ude the session-id, the location-id, the SET
capabi | i t i¥Q2008048q f 4 position estimate for SET 120 PETHSW¥EPI6Hhen
SLP 130 and SET 120 nay exchange nessaggs for the positioning session
(step 1). Upon conpleting the positioni hg session, SLP 130 may send a
SUPL REPORT nessage containing the session-id and the position
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i ncl ude t heneast @Ay idlude iR Je@EeH id0MeilcbatibALE, %@m@?%ihﬁ&i e, (8e 9ET
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paraneters (step F). SLP 1 | _ nessage to
SUPL agent Ra#0h fopprtingQuasi-rd tRG00p Q88 96 RETTiS2P08Ing3688 1 30 nay store the
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may send a SUPL REPORT nessage containing a position estinmate to
120 (step Jyethggrthe nsripdic tHiggsh PaRECkers WS 5680 Gpdss et metld 13 may also

det er m ne wWhsihgrvap trr r jof AR
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entire periodic triggered session.

[0042] 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



[0047] Steps Hto M may be repeated as applicable (step N). Wen the

| ast report has been sent, SLP 130 may send a SUPL END nessage to SET
120 to end the area event triggered session (step 0). [0048] For a

net wor k- i nY®PUP@#48%r vi ce, SET 120 nay send its servi c@CEASIPPI0fTles
in a SUPL nessage to SLP 130. This SUPLKEessage may be a SUPL PGCS
INIT nessage in FIG 2 or a SUPL TR D START nmessage in FIGS. 3
and 4. SLP 130 may use the service capabilities of SET 120 to
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packet data network if necessary, and establish a secure

connecti on f&siept 15b theogifompstingter to SET g (steed)- ekl 130 WI@“S‘FPEF@IThe

t
SUPL_ START %ﬁﬂé“é%‘%fi“@té Poal AT IRERLE LRt Nt (LA B PR, fSUPL

(e.g., positgwhl Stﬁaé@bl lities and service capabl liti es) etc. SLP
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POS NIT message .t hat may include the session-id,
capabi | i ti e Pogtieuing sgsapn for theslast pogiog getimpty d&@@dlﬁ'&? a rggoat of steps H to I.
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posi tioning session (step F). Upon conpléiing t 1 oni n
sessi on, SL @tmsmccb@ﬁhb %\EBtQFE_LIEI\]D (viep RAGELRI1BH mak ecddq tSéE’ﬂ;elgcnt 140

Iocatlonlnf (Fi:" [QOs1].Call 1] )
SET-initiat erg perJlng%Eﬁer g é%ngﬂgﬁérV| c‘)@m ARG RS H%P?ﬁ‘egﬁ’wcsﬁgaﬂ@ ﬁ\?é]ﬁt
triggered seslwmilgted bp ﬂféUHLP Gt Shesafierhepbriing tH&aaﬁfpem&ﬂfe&tshl@ﬁeSUPL agent
OVA- AD- SUPL TS- U ments. Fo ach of these cal
Mone. Ser 15y S, Whh e Cn S s o 2 g i o e g the
peri od| c trpggﬁlﬁ@tﬁggﬁg@@,e@ﬂo@(ste@rr)ar ea event triggered session. The
SUPL TRI GGERED START nessage nay i nclude the SET capabilities.

[ 0052] EASla SET- FHi+ f dhews defepisaedf SEafliﬁ_lmv ﬁﬁ9 fere petwotlsiniistegj area event

bilit MBHS
;agap:_ I‘I'RII o @r[%aé‘%u%c rress:g%mﬂ\étpgﬁe esi gn %R%é%%ngt% %?gl%to ﬁB

servi ce capésigrest qceisorofep@EsTion SBT 180 (stepeAl. alleh 1 Homele iwehanitinaie winbiierriza

Gosi gn. SLPOTD M dab tof dnE 3PpitRel SRR ey S oDl R
current SETinfomtation ot $EIC 420 (IifbpSB}S SSDPI l3l¥mayes>eﬂdmISfUPI,SE~]iTJ;ﬂéks@yw1th a
request a location service no ﬂp@ SLP 130.or not aut horgzed

for SET 120%°8PPH1% 30" ReS tﬂ??elﬁ ‘r‘fatB BICR CVERb M8 Heh it (7P ©)
servi ces suppPmiagthdpforhad hat@&Bnﬁ&%@@&u Hﬁo&%ﬁ’reaa@acﬁ' aeirab! PPedke! Qhta

SET 130. The service capabilities sent by SET 120 may al so be used in
ot her - manneR&wPEs ZRdhes ainh & RECUTOPAONBIFi9m 55 S bR 130 (460l Bk SSET Sibmhpfhen

sessi on. send a SUPL TRIGGERED START message to start an area 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).



[ 0053] SET 120 may al so send its capabilities to SLP 130 to provide
the SLP with this information and/ or whenever there is a change in
the SET capabilities. The change in the SET capabilities may occur
due to a é’ﬁ%ﬁ@@‘)?gﬁs%ervi ce subscription, a change in i 8EBUS2099/PA96RII e,
etc. [0054]FIG 6 shows a design of a clalll fl ow 600 for sending the
capabilities of SET 120 to SLP 130. SET 120 nmay detect an update or
change in the SET capabilities (step A). SET 120 nay perform a dat a.f
connectg set upyRr ' : 0, acket dat et wor
necesszdrogal,gh and eg?lg %i%gﬁﬁgreg %%%@gngé‘;ﬁ@ﬁ%aé%t tlh%nzpF %Siftgi_"Pgﬁé% (%t eé‘ﬁc“g?&’
SET 120 naySERdA0serydead SOPIPLI PFROINESsagesd 0 st A@fdnsigeRsdgn witheLP

SUPL | NFO e y 1.nc lon id, the SET capabilitjes
(e.g., updgﬁi{g%g?r gﬁcehl?a%)qgﬁlpﬁf@gﬁ mEpEse gPp 1 J‘hﬁ}? et e thengET
SUPL | NFO negsBilifics (HJ%.,af)d'kitIdﬂﬁlgSﬁ atiBRAInkI deive& caphEliifdsr @c.t BEPSBY and
capabilities_in a table for SET 120 (step X). SLP 130 nmay then send a

SUPL END nesEddel msy skghangpmessagasdor the ppoidatnmisstiensstepr). @ad ShP B0 manp
2009/ 0894865’&5@%@9%@&9@5%eé@agk%ﬁélﬁﬁ%%%eﬁ{i&{ estiiple gﬁg’f’g@s@gg .

its capabilities in any nessage to SLP n one desi : _
may send it S8E€d3ahndyi theeshdol thaposfion ¢tinBlPle drbswageshaivown dventTapge

formats of i BuavePir et Bugaer dra b Bl ther ey SRR o
OVA- TS- ULP- VBUPGCRIBRORT ni@kige cantSublg thve pswidre doeisatcl iptSLONI 38UWkkp BT ARLP
Sent by the1 T tﬂm% e SLP for .SET-initiat e%ﬂ%ﬁﬂgat e service. SUPL

may orward the position estimate in an P message to SUPL agent
140 (step M).
[0047] Steps H to M may be repeated as applicable (step N). When the last report has

been sent, SLP 130 may send a SUPL END message to SET 120 to end the arca event
triggered session (step O).

[0048] For a network-initiated service, SET 120 may send its service capabilities in a
SUPL message to SLP 130. This SUPL message may be a SUPL POS INIT message in
FIG. 2 or a SUPL TRIGGERED START message in FIGS. 3 and 4. SLP 130 may use
the service capabilities of SET 120 to determine whether or not to request a particular
location service and to avoid requesting a location service not supported by the SET.

[0049] FIG. 5 shows a design of a call flow 500 for SET-initiated immediate service.
A SUPL agent on SET 120 may receive a request for location information from an
application running on the SET. SET 120 may perform a data connection setup
procedure, attach itseif to a packet data network if necessary, and establish a secure 1P
connection to SLP 130 (step A). SET 120 may then send a SUPL START message to
initiate a location session with SLP 130 {step B). The SUPL START message may
include a session-id, the SET capabilities (e.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).

{0050] 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



TRI GGERED START Sent by the SET to the SLP to start a periodic
triggered service or an area event triggered service for both
network-initiated and SET-initiated |ocation sessions. SUPL POS INIT
Sent by t O §G3G he SLP to start a positioning sessPERUSHOPPIEND
Sent by the SLP to the SET to end a |l ocafion session or by the SET to
termnate a network-initiated session for a |ocation service not
supported by the SET. SUPL AUTH REQ Sent by the SET to the SLP to
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Ty al so | nlraas: BEReR bR PN B ST 120. Tabl o 3 - Service

Capabi ljgosies Call flows for SET-initiated periodic triggered service and SET-initiated area
event triggered service in SUPL are described in the aforementioned OMA-AD-SUPL-
V2 and OMA-TS-ULP-V2 documents. For each of these call flows, SET 120 may send
a SUPL TRIGGERED START message to start a periodic triggered session or an area
cvent triggered session. The SUPL TRIGGERED START message may include the
SET capabilities.

[0052] For a SET-initiated service, SET 120 may send its service capabilities in a SUPL
message, which may be a SUPL START message or a SUPL TRIGGERED START
message. In one design, SLP 130 may store the service capabilities of SET 120 for use
later to determine whether a particular location service can be requested for the SET. In
another design, SLP 130 may usc the service capabilitics of SET 120 for the current
SET-initiated location session. For example, SET 120 may request a location service
not supported by SLP 130 or not authorized for SET 120. SLP 130 may then reply with
one or more location services supported by both SET 120 and SLP 130 and also allowed
for SET 130. The service capabilities sent by SET 120 may also be used in other
manners for the current location session or a later location session.

[0053] SET 120 may also send its capabilities to SLP 130 to provide the SLP with this
information and/or whenever there is a change in the SET capabilities. The change in
the SET capabilities may occur due to a change in service subscription, a change in
identity module, etc.

[0054] FIG. 6 shows a design of a call flow 600 for sending the capabilities of SET 120
to SLP 130. SET 120 may detect an update or change in the SET capabilities (step A).
SET 120 may perform a data connection setup procedure, attach itself to a packet data
network 1f 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).



Capabi lity Description Supported services Indicate |ocation services
supported by the SET. Reporting capabilities Indicate reporting
capabilities of the SET for periodic triggered service, e.q%. ,
suppor t ed VRBYPLPHE node and paraneters. Area event caB&BiUSpe0p/aipss

I ndi cate capabilities of the SET for area event triggered service,
e.g., nunber of target areas, area id |li'sts, etc. Sessi on
capabilities Indicate session capabilities of the SET, e.g., nunber

of . sijfgisf aneous, LOCAT TG 85 HaP WS HPPRRBHLH d8nREke o SLP 130, In

one design, SET 120 may send its capabilities in any of the SUPL messages shown in

Table 2. SET 120 may also send its capabilities in other SUPL messages. The formats
of various SUPL messages are described in the aforementioned OMA-TS-ULP-V2

document.
Table 2
SUPL Message Description
SUPL START Sent by the SET to the SLP for SET-initiated immediate service.
SUPL Sent by the SET to the SLP to start a periodic triggered service
TRIGGERED or an arca event triggered service for both network-initiated and
START SET-initiated location sessions.
SUPL POS INIT | Sent by the SET to the SLP to start a positioning session.
Sent by the SLP to the SET to end a location session or by the
SUPL END SET to terminate a network-initiated session for a location
service not supported by the SET.
Sent by the SET to the SLP to request information for mutual
SUPL AUTH REQ authentication of the SET and the SLP.
SUPL INFO Sent by the SET to the SLP to update the SET capabilities.

In one design, the service capabilities of SET 120 may include any of the

capabilities listed in Table 3.

The service capabilities may also include other

capabilities of SET 120.

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 arcas, arca id lists, etc.

Session capabilitics

Indicate session capabilities of the SET, e.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
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denotes a subparameter of the “SET Capability” parameter, “>>" denotes a field of the
subparameter, and a “>>>" denotes a subfield of the field. In the “Presence” column of
Table 4, an “M” indicates a mandatory parameter, an “O” indicates an optional
parameter, and a “CV” indicates a parameter that is conditional on value. For
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 scssion, 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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The SET Capabilities parameter MAY also be used by
the SET to inform the H-SLP about its service

capabilitics.
>Service 0 The service capabilities of the SET are described in this
Capabilities parameter. The SET MAY send this parameter in SUPL

START, SUPL POS INIT, SUPL TRIGGERED START,
SUPL AUTH REQ and SUPL END. The purpose of this
parameter is to inform the H-SLP about the service

capabilities of the SET
>>gervices M Defines the supported services by the SET. Only
supported Network Initiated services are relevant in this context.

Zero or more of the following services are supported:
e Periodic Trigger
s Areca Event Trigger

>>reporting Cv Defines the reporting capabilities of the SET. This
capabilitics parameter is only required if periodic triggers are
supported by the SET in which case the parameter is
mandatory.
>>>rep mode M Supported reporting mode(s):

e Real time
o Quasi real time
e Batch reporting

(At least one of the three reporting modes must be

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

* Report position (true if reporting of position is
allowed, false otherwise)

e Report measurements (true if reporting of
measurements is supported, fa/se otherwise)

e Historic measurements (zrue if reporting of
measurements is supported, fa/se otherwisc)

>>>batch rep M ¢ Maximum number of positions/measurements
params (range: 1 to 2048)

o Maximum number of historical measurements
(range: | to 64)

>>session M Defines the session capabilitics of the SET:
capabilities




Zero or nore of the follow ng services are supported: Periodic
Trigger Area Event Trigger >>reporting capabilities CV Defines the
reporting capabilities of the SET. This paraneter is onI\T/ re%ui red if
peri odi c tW?S‘ﬁ’%’P’?*%ﬁe supported by the SET in which ca$€TUR09/030651
paraneter is mandatory. >>>rep node M ported reporting node(s):
Real tinme Quasi real tinme Batch reporting (At | east one of the
three reporting nodes nust be supported) >>>batch rep

e Total number of simultaneous sessions.

e Maximum number of simultaneous periodic
triggered sessions (only used for periodic
triggers).

e Maximum number of simultaneous arca cvent
triggered sessions (only used for area event

triggers).
>>area event Cv Defines the area event capabilities of the SET. This
capabilities parameter is only required if area event triggers are
supported by the SET in which case the parameter is
mandatory.
>>> max O This parameter defines the maximum number of
number of geographic target arcas the SET supports. (range: 1 to

geographical 32)

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 1d
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)
i:rea IIgSI{J‘eE This parameter is conditional; if max number of Area Id
fea 15 Lists is present, then this parameter MUST be present.
Otherwise this parameter MUST NOT be present.
[0060] 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.

[0061] For clarity, the techniques for supporting location scrvices 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 architcctures. 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.



type M Defines the type of batch reporting supported by the SET (only
applicable to quasi real tinme and batch reporting): Report position
(true if reporting of position is allowed, false otherw se) Report
measur emerY@ 2000080884 f reporting of measurements is supBETUSPIIPHFHe
ot herwi se) Historic neasurenents (trueﬁ'f reporting of measurenents
I's supported, false otherw se) >>>batch rep parans M Maxi mum nunber
of positions/neasurenents (range: 1 to 2048) Maxi mum nunber of
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i nes the session capabilitres o e :
SLP) to support location services. The location server may receive a message sent by a
terminal to the location server via a user plane, e.g., SUPL (block 812). This message
may be one of the SUPL messages shown in Table 2 or some other message. The
location server may obtain service capabilities of the terminal from the message (block
814). The service capabilities of the terminal may comprise location services supported
by the terminal and may indicate whether the terminal supports periodic triggered
scrvice, arca event triggered scrvice, ctc. The service capabilities of the terminal may
also comprise reporting capabilities of the terminal for periodic triggered service, area
event capabilities of the terminal for area event triggered service, session capabilities of
the terminal for the number of simultancous location scssions supported by the terminal,
and/or other capabilities, e.g., as shown in FIG. 7 and Table 4. The location server may
store the service capabilities of the terminal, ¢.g., for future network-initiated location
scssions with the terminal (block 816).

[0063] The location server may determine whether a location service is supported by
the terminal based on the service capabilities of the terminal (block 818). The location
server may then communicate with the terminal via the user plane for the location
service if supported by the terminal (block §20). In one design, which is shown in FIG.
8, the location server may receive the message, obtain the service capabilities of the
terminal, 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.

[0064] 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 (¢.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
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sessions. Maxi mum nunber of simultaneous periodic triggered sessions
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>>ar ea event capabllltles CV Defines thﬁgarea event capabilities of
the SET. This paraneter is only required if area event triggers are
supported by the SET in which case the paraneter i s mandatory. >>>

max nunber t. defines the
raxi mum nunhér PERCLaCeatls (AL i ARR i PARAIE ABICE (P Raate,
to 32) capablhttes of the terminal (block 9]4) The locatlon server may terminate the request

if the particular location service is not supported by the terminal (block 916). The
location server may initiate a location session for the particular location service if it is
supported by the terminal (block 918).

[0065] FIG. 10 shows a design of a process 1000 performed by a terminal (c.g., a SET)
to support or obtain location services. The terminal may generate a message comprising
service capabilities of the terminal (block 1012). This message may be one of the SUPL
messages shown in Table 2 or some other message. The service capabilities of the
terminal may comprise any of the capabilitiecs shown in Table 4 and/or other
capabilities. The terminal may send the message to a location server via a user plane,
e.g., via SUPL (block 1014). The terminal may communicate with the location server
via the user plane for a location service, e.g., determined by the location server to be
supported by the terminal bascd on the service capabilitics of the terminal (block 1016).

[0066] In one design, which is shown in FIG. 10, the terminal may generate and send
the message in a first location session. The terminal may communicate with the
location server for the location service in a second location session after the first
location session. In this design, blocks 1012 and 1014 may be for one location session,
and block 1016 may be for another location session, as shown in FIG. 10. In another
design, the terminal may send the message at the start of a location session, and the
location service for the same location session may be determined by the location server
based on the service capabilities of the terminal. In this design, blocks 1012 to 1016
may be for a single location session. In general, the terminal may send a message
comprising its service capabilities at the start of a location session, during the location
session, or at the end of the session. For example, the terminal may send its service
capabilitics in the first message sent by the terminal for a location session. As another
example, the terminal may send a message to terminate a location session initiated by
the location server for a location service not supported by the terminal. This message
may include the service capabilities of the terminal, which may be used by the location
server to subsequently request a location service supported by the terminal.

[0067] 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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units, ctc. Terminal 120 may support communication with onc or more wircless and/or
wireline networks. Terminal 120 may also receive and process signals from one or
more satellite positioning systems, e.g., GPS, Galileo, etc.

[0069] On the downlink, wircless network 110 may transmit traffic data, signaling, and
pilot to terminals within its coverage arca. These various types of information may be
processed by processor 1130, conditioned by transmitter 1134, and transmitted on the
downlink, At terminal 120, downlink signals from wireless network 110 may be
received and conditioned by receiver 1124 and further processed by processor 1120 to
obtain various types of information. Processor 1120 may perform process 1000 in FIG.
10 and/or other processes for the techniques described herein. Memories 1122 and 1132
may store program codes and data for terminal 120 and wireless network 110,
respectively.

[0070] On the uplink, terminal 120 may transmit traffic data, signaling, and pilot to
wircless network 110. These various types of information may be processed by
processor 1120, conditioned by transmitter 1124, and transmitted on the uplink. At
wireless network 110, the uplink signals from terminal 120 and other terminals may be
received and conditioned by receiver 1134 and further processed by processor 1130 to
obtain various types of information from the terminals. Wireless network 110 may
directly or indirectly communicate with SLP 130 via communication unit 1136.

[0071} 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
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supported b[\f- the@ién‘i gtal1 é]bl ock %6). The | ocation server may .
initiate a i Ak @ 8 SRoesIMphle gatf @ey (HiG A beaetherpregammable; lpgip ¢
i s support eded, thierdier gitdal hlsaeds RBR) - didPQE SRl Care LOn8bAYRs, 2or any
design of a process 1000 performed by a termnal (e.g., a SET) to
support or gHeRingiopdbereplotesipaed iie aerformthetfongtionsdesetijedgbereinat & ggneral-
message Conpiihsicho ol his§ bE ARARIhIoL! ~ Ak :
Thi s rressaggﬁ I?ra;q%oe. or?e o? bt he gﬁh’éﬁ)tc%sg%ég{ge&sl h?hat(l)t\%&lg%f{l@%haeﬁ{? (Le&g%(r)?n%ég’%re
ot her nessagw. colventwerlvireessoapapirbileri merafontrbléert @ravtnalachiny  Agmprckse
any of the c%)api ities sho in 'l;)abl.e 4.and/ or at her capabilij.ties.
may also be implemented as a combination of compufing dévices, ¢.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,



100671The term nal may detect a change in its service capabilities
(bl ock 1018). The term nal nmay send a nessage conpri sing updated
service ca ﬁbi lities to the |ocation WO 2009/089486PCT/ US2009/ 030651
19 server‘? PYUB*#20) . Bl ocks 1018 and 1020 may be fof CHUSHOYPIO6H
session that may be separate fromthe |gcation session(s) for bl ocks
1012 to 1016, as shown in FIG 10. [0068] FIG 11 shows a bl ock

di agram of a design of wireless network 110, termnal/ SET 120, and

| ocati qgys5er ver/ $hbsdRO imbha og-alggl@tﬁmsdemmeg'iﬁ Yonpkttan With BRAURIRRHY
one control |l er/processor 1120, one nmenory 1122, and one

transmi tt er hengineingie tbe (CTVPRYIERCIHRY Y 112 hafdprare, ém mi saditwat2 Modwnloxeonal by a
controller/ . one nmeppry 1132, one transmitter/receiyver
TP AT R T LR e WA R SRR AR
110, and onmenong €esht madncey,/ RO e golory, 120R O ememo®| YEEPRIIM  amthoone

communi cation.unit 1144 for SLP 130. | ral, each entjty may .
i ncl ude any’ 1#:%%&3’5#[‘11%? 8 EERLY E]se,d?sgoﬁpﬂéﬁggg(ﬁg,ra ‘?f@‘?rir}%‘?? of stdrage tedium
transnitter gh6REai HEhLE, AOBHYLR MR Widhusn isedotipled &5 HeMRbeedsdP siMMhat

support comuni cation with one or nore wireless and/or wireline
net wor ks. TEFHIPERsoL s ead indpsistipe Siepy andiwetpRBE@atonsio giha Sraze sradome

or nore sat j.t i bond Sk O Gl d ] ,
20089] on' £ he Ho RN, U SHE gy Yyiptopldl ™ wERACRE. heprgocssor
dat a, si gnaknddhe stodgpintediunt mayeresidaah snwi$liel. n The A 6verngesider maa user

These various_types of information nay be cessed b rocessor.
11500 varu mtb oo Ghe LRLATR (R0 B8 AR R8RS Redi? TR Boide o5
downl i nk. Adistercdonmbnei?in adewrttintikalsi gnal s from wirel ess network 110

may be ei ved and conditioned by receiv 1124 and furt her,
pr ocesé@ggby pr oCe¥EH Hﬁ%"ef‘&?q%tdﬁ?lﬁnsvﬁ‘@i oy drseribsd mayr RsrimpisHted

Processor 1i2GafmMrdabit@ar Iecass ok088 tdmbihiGonl@c@b/ of iRbRefented in
processes for the techni ques described herein. Menories 1122 and 1132

may store pAYFraenttoBBstion daydiataet on ertinmaited pucras @nopy BpEgasiructions
network 110, leodd gﬁté 6 uteL%Q&ﬁJlfpﬁleglhﬁn.u@JJﬁl er—fe%'ﬂmen ﬂ'ledi%zgcfﬁﬁé{s }Egﬂl
S ng, and pilot to 110.

transmt traffic data, gnal I ng, W rel ess networ
These vari ogempytpestosfgei nfedramand aonminidegoproeds siedutiyg penyc essdom  that

1120, condi t: rapsm.tter 1124 nd transmtted on the uplink.
AL i r ot oss TS Rk 3 TSP db8dm SO0 b PRR S iGEr A rebiet
ot her term malysberayy beailible ehydial tian bas drdadceee dy by géei pugfosd b34padisl
further processed b rocessor 30 to obtain various types of

| nf or mat | on PHPGHH EHEPERT PRy, ORAemplss $nt AphRationn Shely SempetEyieble
indirectly eQuamahGom8rivd 40y phlvEcdl3Redvd fich QEMRANICROM EEPRIGM 1EBROM or
[0071] Wthin SLP 130, processor 1140 may perform processing to.
support | oc&theppptial disk storags, mpgneHt digk SOrEEsroroihpipragnetr $eregs $vices 4y

ot her procesibg e ot bRaRb el sl RO oy & T B Al soge
may al so computseimpthsi foimrpfdgstinetiomssorf data senetimaland 20t cpu dei ateessed by a
locati on V‘Qe&?ﬁ%’u?p%?é‘ glﬁ E;%I{ai!%@r%gs?e/ COO:%IIOP%. e]r', groa general-purpose or special-purpose
processor. Also, the techniques may be implemented using one or more transmissive
media, which may be physical media or vacuum. For example, software may 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



information to SUPL agent 140, etc. Menory 1142 nmay store program
codes and data for SLP 130. Conmmunication unit 1144 may all ow SLP 130
to coomunicate with wireless network 110, term nal 120, and/or other
network ent? tO¥894%) p 130 and terminal 120 may exchang8CFUSWAYE6R) o
a user plane, e.g., SUPL, and these nEQ%@ges may be transported by

wi reless network 110 via a radio |link [00721Those of skill in the art
woul d understand that information and signals may be represented
using any Ofar@oN@falif b dschli EbSHERors OF HRALOE s%,%ulﬂ%%o,tb%%{i‘ﬁ HSsihid @b
exanpl e, data, 1nstructions, comuands, information, signals, bits,
synbol s, anstoptipheomihtar-repalpblbenediaf er enced t hr oughout the above

descri piLan may esent ed.. | t S, .current el ect.ronmagneti c
waves, ARG Te Pl pRUGS TBkFPGY of N 3088w 1 Bl 6 SHFbF APRFRgh
any conbi naskilhed inhbs @oto eI/ @ ukd dealilosski [Varioosimddificstidaeto mppiseate
that the varipus illustrative |ogical blqcks, ules, .circuits, an
al'gor i t hm STUbBS ERAGHY PBRHCT! 0 SR SEIFDH HherH: (RG T0h SOFHS DREFPr dsfped
may be i npl paeint @y a8 a?bﬁ&i fcOBiher Ravidhons Qithe M BsHafngSPEhWaE Gcofe! of the
conbi nations, of both. To clearly illustrate this interchangeability
of har dwar edisslasusef thhs.ethe visclosiis is |mofi dntende o beolivpiberk it he wramples and
modul es, ci H&s'f@n% Stesd@ftdd %{cﬁ:ﬂ?b \éeto%e&cgﬁﬁg;tﬁcb%cgtb%\ﬂ c 9GDEEL Wit fhe
terns of thelr functionality. et her suc unctionality 1s

i mpl ement edpassipley ahdarozeldeatwos diselosed depends upon the particul ar
application and design constraints inposed on the overall system
Skilled artisans may inplenent the described functionality in varying
ways f @o7giach paWHATISICIAIMEDAS] on, but such inplenentation

deci sions should not be interpreted as causing a departure fromthe
scope of the present disclosure. [0074] The various illustrative

| ogi cal bl ocks, nodules, and circuits described in connection with

t he di sclosure herein may be inplenented or perforned with a
general - purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programuable
gate array (FPGA) or other programable | ogic device, discrete gate
or transistor logic, discrete hardware conponents, or any conbi nation
t hereof designed to performthe functions described herein. A
gener al - pur pose processor may be a m croprocessor, but in the
alternative, the processor may be any conventional processor,
controller, mcrocontroller, or state nachine. A processor my al so
be i npl enented as a conbi nation of conputing devices, e.g., a

conmbi nation of a DSP and a m croprocessor, a plurality of

M Ccr opr ocessors, one Oor nobre m croprocessors in conjunction with a
DSP core, or any other such configuration. WO

2009/ 089486PCT/ US2009/ 030651 21 [0075] The steps of a nethod or

al gorithm described in connection with the disclosure herein may be
enbodi ed directly in hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software nodul e may
reside in RAM nenory, flash nenory, ROM nenory, EPROM nenory, EEPROM
menory, registers, hard disk, a renovable disk, a CD-ROM or any

ot her form of storage nedium known in the art. An exenplary storage
mediumis coupled to the processor such that the processor can read
information from and wite information to, the storage nedium 1In
the alternative, the storage nmedium may be integral to the processor.
The processor and the storage nmediummay reside in an ASIC. The ASIC
may reside in a user termnal. In the alternative, the processor and
the storage nmedi um nmay reside as discrete conponents in a user
termnal. [0076]1n one or nore exenplary designs, the functions
descri bed may be inplenented in hardware, software, firmware, or any



WO 2009/ 089486PCT/ 1JS2009/ 030651 22 data optically wth |asers.

Conbi nations of the above should also be included within the scope of
conput er -r eadabl e nedi a. 100771The prZ&vi ous description of the

di sclosure is provided to enable any person skilled in the art to
make or use the disclosure. Various nodifications to the disclosure
w |l be readily apparent to those giidihvggl in the art, and the generic
principles defined herein may be applied to other variations w thout
departing fromthe scope of the disclosure. Thus, the disclosure is
not i ntended

o,be limted to the exanpl es .and desi gns descri bed
herei n"bu W?ﬁ?qnoﬁsé’pg%%gg%"&g?%ﬁe%(:ﬁseg?mggaﬁ% consistent with the
princi pl es agekiviay 8lmdssaledembyd @ahingrd ANeéRion. sed@OVi8 A& Tpikise; CLAI MED
IS: 23 CLAIMS 1. A nethod of supporting |ocation services,

conpri si ng: abéaieringiseryic capabdialigs of dlt tepyingl fremp haessegeia | ocati on
server via a.user.pl : i.ni l.ce. capabilities of the

term nal fr5ﬁ¥§ﬁgh§%%g§8§%%§®gg?%gﬂ?ﬁé%gg$Vice capabilities of the
termnal;  determifiag evielivr nglooksdrhssrviae lio eappodied 8 thie cermisalshyapd foh eftie
by the term nal _based on the service capabilities of the term nal

and  service gapakiliice 8f egeimipdl: ek ternminal via the user plane for the

. uﬂif:atﬁlgf\gr?[htﬁg @Mnihgfv;aeﬂ{g {?ﬁ%lr’plan for th\éhﬁ)'b%?d}x 8ice if

| ocati on sen%
service capabilities e termn conprise at | east one [ocation

ser vi ceugpoppdby d@dct tbyminkle t er m nal
wherein the service capabilities of the terminal comprise at least one location service

supported by the terminal.

2. The method of claim I, wherein the receiving the message, the obtaining the service
capabilities, and the storing the service capabilities are for a first location session, and
wherein the determining and the communicating are for a second location session after the

first location session.

3. The method of claim 1, wherein the receiving the message, the obtaining the service
capabilities, the storing, the determining, and the communicating are for a single location

Sess1on.

4. The method of claim 1, further comprising:

receiving from a location client a request for a particular 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 indicate



2. The nethod of claiml, wherein the receiving the nessage, the
obtaining the service capabilities, and the storing the service
capabilities are for a first |ocatiom4ession, and wherein the
determ ning and the communicating are for a second | ocation session
after the first location session. 3. The nethod of claim1l, wherein
the re | t t LvVi-ce ¢ L

the st nielisl %, FplTRE 5B 28 B RHE Ak IG-T SHG A FERRT &vibd Figrrgd
| ocati egrvisession. 4. The nethod of claiml, further conprising:
receiving froma location client a request for a particular |ocation
service for the termnal; det erm ni ng whet her the particul ar

| ocati @n SerYﬁé:ﬁeﬁl%d%'prﬂﬁltquMelﬁ Rfe Eeg'{/i% r@]g]%abaﬂ%g%f Pk {egﬁm%?&?(ﬂiﬁsg at

capabllltles of the term he request
parti cidaar oheoctiteponingerapalttitiesontte tsppalr foed)ehydlb hﬁggeeedrsafraice, amadl event

|n|t|at|n | ocat i on se |on for the rticular | pcatjon s \uce
supporP%RP Hgﬁeﬁwit B AR Tor ?sfeafﬁémﬁb‘ﬁggﬁé SPVIear desSipRaRRRtliligse0 ilthe

Ser Vi Ceerfiia b duM&ﬁopimﬁn@néo% mcﬁﬁ‘tlm tRdb&hBportdl WEERGmiddie

term nal supports each of periodic triggered service and area event
triggered service. 6. The nethod of clal m 1, wherein the service
capabi Litiesof the.termn o] st one of orting
capabi 1 t1 esTotmeRed pEFRM L wREFbS FesivinerthF ySPeaSumbiie.  area
event capabijecdiveg af Sbhiffe t BEH Painef DbcAoaa (SVEDS STAIUH%@Qaé&Y ¥i SEPL
and session capabilities of the termnal for nunber of sinultaneous

| ocat i IRIGESR §TéB£§p@¢&S@gﬁ By UleP @A halessagy, a THBL At howpsesizecd BURL

1, wher LY Vi N
Secur o AW R RESEaat Ao TS o Bt Y i orgina ol B8 Blelilacdyer
START nmessage, a SUPL POS I NIT nessage, a SUPL END nessage, a SUPL
AUTH REQ nessage, or a SUPL | NFO nessage sent by the termnal to the
| ocati 8n d@rapearatusgor WielsprannvEcation. RIS communi cati on,

COMPri Sing: a¢east one processor configured to receive a message sent by a terminal to a location

server via a user plane, to obtain service capabilities of the terminal from the message, to
store the service capabilities of the terminal, 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, wherein the service capabilities of the terminal comprise at least one location

service supported by the terminal.

9. The apparatus of claim &, 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.

10. The apparatus of claim 8, wherein the at least one processor is configured to
determine from the service capabilities of the terminal 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



at | east one processor configured to receive a nessage sent by a
termnal to a |ocation server via a user plane, to obtain service
capabilities of the termnal fromtheé&essage, to store the service
capabilities of the termnal, to determ ne whether a | ocation service
is supported by the term nal based on the service capabilities of the
termn . &gmm%g. : L . 1 i Ebeb Lo ;ane for
t he Io?gtthlegén}gisntéa?\fl ce | gﬁ%)lglgﬁta%‘%u%%ahgﬁ %’@g?ﬁ%hsnééip?o er}ue?l% t?rﬁ{éﬁﬁ'
service capabilities of the term nal conprise at |east one |ocation

service supported by the term.nal. 9..The apparatus of claim S8,
wher ei nlt h‘ggéqur%‘%%lor&ﬂ@nﬁWb@é‘%oqon?@S%nfi gured to receive froma
location cli,gBinsdoF $e4RShg B%es%a%éiﬁédt B Rkcrh @Al N KN §&vEOViatd Bser
termnal, to determ ne whether the parficular |ocation service is
suppor pkdeby t he ten-ninal based on the service capabilities of the
termnal, to terrlgin tte t he request h{y tgx? eg{;lrtic];ﬁart ocation service
i s not suppdPfAY PRSP aPabiities ¢ theieppigpbiram the MEPsaRe-s o5 si on
for the parthealsdbr 106 theRerSRe\hpdilifiesofROEigidalby the term nal .
10. The apparatus of claim8, wherein the at | east one processor is
confi gured tweahstier dstpaninngriviaieer adpeative seajres spnosisd by thaterpaahbasgd
at | east .one of | ocat.i.on ryi ces.supported by the term nal,
reportfo%hecséaﬁve{%? ?&]pflﬁltéllgleso?fstﬁﬁge élfarlﬁaﬁlgl for periodic triggered
service, areae@sdot cohapamicatidg wish tic téfdndladaineakerfinedbetedy@rtibn service
triggered service, and_session capabilities 25 of the termnal for
nunber ToMPBTRS hysthe ériginedeat i on sessi ons supported by the term nal.
L1, An apparghudin' Qe sGOREUALAAARDE uRAIRAS! OB AP RalUne IGGEEY s8R
nmessage sent by a termnal to a location server via a user plane;
nmeans fkogpoodet! diynhewgrsimnli ce capabilities of the termnal fromthe
nmessage; neans for storing the service capabilities of the term nal;
nmeans for determ ning whether a | ocation service is supported by the
term ngh basegl Qhatdh FRIMMCA, GRRRPLIhHES:0f the termnal; and
means for communicating wth the termnal Via the user plane for the
| ocat i on sermians fof recappyyr fren dlpcathm ¢lenth meduest for a partwinbr dpgatiphgervice
service C bi lri@y es of the term nal conprise at |east one |ocation
servic °fs‘ﬁ§ OM™M™¥% by the ternminal. 12. The apparatus of claim 11,
further conpgiegishdr Qetemininmmef Qe pAGEHINT [tﬁ:aﬁé@ﬁérﬂicbqgah?ﬁdﬁe@m}ﬁﬂie
oca ;

a request for a particular ation service for the term na
terminal based on the service capabilities of the terminal;

means for terminating the request if the particular location service is not supported
by the terminal; and
means for initiating a location session for the particular location service if supported

by the terminal.

13. The apparatus of claim 11, 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 simultaneous location

sessions supported by the terminal.

14. A computer-readable medium comprising:
code for causing at least one computer to receive a message sent by a terminal to a

location server via a user plane,



means for determ ning whether the particular |ocation service is
supported by the term nal based on the service capabilities of the
term nal ; means for termnati i the request if the particular

| ocation service is not supported by the termi nal; and nmeans
for initiating a location session for the particular |ocation service
|1 support ey %P%aﬁs% Ak #]eaét?:onéf REmBRRAE dbtaif fseRid BAphbilitd &ireing
the service capabilities of the term nal conprise at | east one of

| ocat i temméreit romethe siegpgmget ed by the terminal, reporting capabilities
capabi 11 ¢1 esoog e Plienfia 1¢5} SAF SAmEVERLo S it v e op Uit ff he
sessi opg@p@bi lities of the termnal for number of sinultaneous

| ocation sessions supported by the termnal. 14. A conputer-readable
medi um conprdasliigr causing the @dekst by cappemg deterngrwsvhaig adosgsineeries is
o VS RgRET TR bRl S BRI L = 3 o
obt ai n ser Vi gRleGaPehbink thes: 10dst bhe chapienl coninitiie wiliSBa@8minal via the
code for causing the at |east one conputer to store the service
capabi Mpariplaneder thpdocaiempargice if supporteddydle fminehusi ng t he at | east
one conputer ] r 10N I i .

the torn na " basiiEHHRE ARBUNES o MABAHnR KL FFlch SHUPRRL S Sergee
code f elippoitad bpghd théniakl. | east one conputer to communicate with the
termnal via the user plane for the location service if supported by
the term nal, wherein the service capabilities of the term nal
CONPri §¢ at RASk: ARG LAGBId HRAiSE M FEmSUPREFLAMif}e termi nal.

15. The corrpptt er-?ﬁe{g aljg?éeéﬁirre‘ﬁ%m o0 Cc gi m 14, ?urr{%%rér&gorrpri si ng:
code for causidedot temsiag theadtasdnee canpuitieto receivefremvelotatom diehor edguest
client .a request for, a particul ar Ioc?tion service for the term nal,

for a particular location service for the termina
code for causing the at least one computer to determine whether the particular
location service is supported by the terminal based on the service capabilities of the terminal,
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.

16. A method of supporting location services, comprising:
generating a message comprising service capabilities of a terminal;
sending the message from the terminal to a Jocation server via a user plane; and
communicating with the location server via the user plane for a location service,
wherein the service capabilities of the terminal comprise at least one location service

supported by the terminal.

17. The method of claim 16, wherein the location service is determined by the location

server to be supported by the terminal based on the service capabilities of the terminal.

18. The method of claim 16, wherein the generating the message and the sending the

message are for a first location session, and wherein the communicating is for a second



code for causing the at |east one conputer to determ ne whether the
particular |ocation service is supported by the term nal based on the

service capabilities of the termnal,h27 code for causing the at
| east one conputer to termnate the request if the particular
| ocation service is not supported by the term nal, and code

for cayﬁhﬁgl&ngggﬁggﬁgEngmﬁmg&gggﬁﬁﬁ toinitiate a | ocation session
for the particular location service if supported by the termnal. 16.

A met hod of supporting location services, conprising: generating a
nmessag i Si_ng,_ ser abilities of a termnal; senglf3 he
Toasagddt ronl i BihPh a0 18 Phektn e Seaduire, e Refrudt enitaiig e
COMUNinfedédgB Gandl thd cdh@uhRadid 48 f&ed M8Fle Ydcatibsessisgr pl ane for a

| ocation service, wherein the service capabilities of the term na

conprise at | east one |location service supported by the termnal.

17. Th ”Etgﬁﬁ?ﬁ1h§d%¥mh%§16WﬂﬁE&- InpbSllocatlon service i s

det er m ned ocation gerver qgupported by the term nal

based on thedammg@e;ha@gbablﬂhd der@iSe Bpabilicied 6f thit fdninal;léhd The net hod of
claim 16, wherejin the generating the nessage and the sending t

t he
nmessage are $8fing § mestage qomnrsnesudafednserane capadileies ethige terminal to the
comunigating. l§ for a second 27 location session after the first
| ocation session. 19. The nethod of claim 16, wherein the generating
the nessage, the sending the nessage and the communi cating are for a

single_|ocation thod of claim116, further
conpri ing: bt &‘Paé’?ﬁlaﬁﬁalr@g@’ 15i1 e TRESIESCOILPHIS e Srrice sppqtlitics of

ter m ngls te@flitlal is a first message sent by the terminal for a location session.

22, The method of claim 16, wherein the message comprising the service capabilities of

the terminal is sent to terminate a location session.

23. The method of claim 16, wherein the message comprising the service capabilities of
the terminal is sent to terminate a location session initiated by the location server for a

location service not supported by the terminal.

24, The method of claim 16, wherein the service capabilities of the terminal indicate
whether the terminal supports each of periodic triggered service and area event triggered

Service.

25. The method of claim 16, wherein the service capabilities of the terminal comprise at
least one of 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.

26. An apparatus for communication, comprising:
at least one processor configured to generate a message comprising service
capabilities of a terminal, to send the message from the terminal to a location server via a user

plane, and to communicate with the location server via the user plane for a location service,



sendi ng a nessage conprising updated service capabilities of the
termnal to the location server. 21. The nethod of claim 16, wherein
the message conprising the service cafabilities of the ternminal is a
first nessage sent by the termnal for a |ocation session. 22. The
met hod of claim 16, wherein the nmessage conprising the service

capabi kihkteds B¢ skRetel Gigibllfles | §RNenhial ROMPHAAE &t dedsPGRL! 120atERS Séroite
23. The nmethod of claim 16, wherein the nmessage conprising the

servi ceuppepad by thategnisel. t he terninal is sent to termnate a | ocation
session initiated by the |ocation server for a | ocation service not
supported by the termnal. 24. The nethod of claim 16, wherein the
servi ce7capabhd agpaesusadf ddig 26 ikictid thenodatiah gemvivetif ddterniged By therladation
supports each of periodic triggered service and area event trlg?ered
servi céerverg bepHpparisfhydheteraingl pased on fireieriiee sapadidips pidae terminal
capabilities of the term nal conprise at |east one of reporting
capabilities of the termnal for periodic triggered service, area
event @&pabi The agarands dfhwdaitre? ¢riwiadein dhie @irleat eweptocessogyaeoafigiwed o deect
and sesshon capabilities Q..the‘%grniqﬁﬁ fﬁr qg@ber of sinul taneous

| ocat i BF&MEEdP sSeEpHSIPERY Y O% HE [FRinalRaf © S 2 TAFFsag T ey tpdated
CoOMUNI; 531 de QBpatrI PR o Bl Wiminal to the Rtatl®@tvepne processor configured
to generate a nmessage conprising service capabilities of a term nal
to send the nessage fromthe terminal to a |ocation server via a user
pl ane, ,and to conmuni cate with the | ocatiop,server via the use | ane
Por o PBcar i B SBRLE Dt i dg: Miadhare & oSk G plfteid BB hefid 8
t er m nabnGAeNRd HRssAke LEASHSIND G 1Rt aht BNsHGICY SPPSHRPSY thRdelindl N porting
termnal. 27. The apparatus of claim 26, wherein the |ocation

ser vi ceapabilgEsepintheegrbipal Her perdeti¢ dniggrsed servics. Becaseiispbcarapiliiest ofethe
termn Vi bj Lt ] f 4. 1 .

appar attoR 101 Sohe g SRS ' i Slpabifed S Ahyinel o bl
conf i gureghil@netfisésdatian e¢Hiv@e suppottbe b eembtginglapabi i ties of the
termnal, and to send a nessage conpri sing updated service
capabilities of the termnal to the |ocation server. 29. The
apparatus of claim 26, wherein the at | east one processor is
configured to generate the nessage conprising at |east one of
services supported by the termnal, reporting capabilities of the
termnal for periodic triggered service, area event capabilities of
the term nal for area event triggered service, and session
capabilities of the term nal for nunber of sinultaneous |ocation
sessions supported by the term nal.



