LOCATI ON REPORTI NG W TH SECURE USER PLANE LOCATI ON
(SUPL) [0001] The present application clains priority
wo eoorlogstfidl | owi ng provi sional applications, alPCT/US2006/033250
assigned to the assignee herepf and incorporated
herein by reference: Provisional U S. Application
Serial No. 60/711,801, entitled "EFFICl ENT PERI ODI C
LOCATI ON REPORTI NG I N A RADI O ACCESS NETWORK, " fil ed
August 25, 2005 ey ' ron Seri al
o2 80 738, 112 LACATEON REPORTIRG ERH" O20 P oy
REPCORTI NG SEGURE! USERCEIANE WDKK ATION (SERLEmber
16, 2005, Provisional U S. Application Serial No.
60/ 771, 180, entitled "EFFICI ENT PERI ODI C LOCATI ON
BEORT | NGe | ProSerRARDANAGEIESTaiNsT WISty doi Itk ﬂBHbWi@r yprovisional
6, 2006, Provisional U 'S. Application Seri al
aplivations;jatl assigned fashe aggRRe ?@fﬁr@anmeomm Birefprence:
PERI f O046pp
Pr OV%?{ onhﬁgﬁ-&gg\l I catl ?ﬁn le}fl\:[ 6(5‘??1"%@1/ 7 Iﬂe% ICIENT
BERIQD X LOKDDF]DN]\REFOREERHGDPCAL(KMHGU\A@@ESEDHEEWORK ” filed

filed b 8, .2006, I S. lj ' .
e PRS00 G090 LY Hbh oo N (AR, enia
R EnNT PWOM@E roCArsoNNedrerING , 18005, RADIO  ACCESS
Provi sional U. Application Serial No. 60/788, 544,

NETWORK,™ Tﬂu@&a@mmm@aﬁomm\wgmw L&pAimatep Serial No.

BT TS S e, el R g

RADIOI A@CEEEFNQTWRK@ﬂBd@ébREﬁ’mTlm PN)V%Slonal U.S. Application
COVMUNI CATI ON N " filed June 13

BRGHCRONGVEY I [ cm@?d ﬂ{éLsz@@m 19N oRBOL CORBEGTION OF
f
? Eéﬁi(l,‘ »L(S ?W?Rgﬁ?ﬂpi%anﬂl eldPhébra 07 2(%@(:'9{“0{/19103211 U.S.

niques or provi ation serv roun
AppLGtioh tSensl Nbt 6(1717’03]3’3?06 Zhtided ‘éAnDDﬂ'ﬁI@tJl@E@ERé@Bi@ dQCATION

PROSHDISES ! S6Achn £ Ride Bafsigha S RBpuon orial No.
U/ 9T Ush B4 %WLUQWTRTGGERE@JW QL@ﬁiOATIdN VPROXYFMODE » filed

exanpl e, a user may utilize thew rel ess device to
Diogewskert B, 02Q)5, Praeisionale Uahid Apalcagionckerid Noc §0/78%,544, entitled

SERRAGENEDC RS PERIODIC HISTORIC LOCATION REPORTING SYSTEM,”
filed March 30, 2006, and Provisional U.S. Application Serial No. 60/813,488, entitled
“EFFICIENT LOCATION REPORTING IN A COMMUNICATION NETWORK,”
filed June 13, 2006.

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

specifically to techniques for providing location services.

Background
[0003] It is often desirable, and sometimes necessary, to know the location or
position of a wireless device in a network. The terms “location” and “position” are

synonymous and are used interchangeably herein. For example, a user may utilize the



A web server may then query the network for the
position of the wirel ess device. The network nay
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in order to ascertain the poshtion of the wreless
device. The network may then return a position
estimate for the wireless device to the web server,
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[0006] Techniques for supporting periodic and other location services with Secure

User Plane Location (SUPL) and other location architectures are described herein. The
techniques can provide position estimates for a.SUPL enabled terminal (SET) to a
SUPL agent periodically and/or based on trigger events or conditions.

[0007] In an embodiment, a Home SUPL Location Platform (H-SLP) receives from
a SUPL agent a request for position estimates for a SET. The H-SLP starts a SUPL
location session with the SET. For each of at least one reporting event during the
location session, the H-SLP obtains a position estimate for the SET and sends the

position estimate to the SUPL agent. The position estimate may be derived by the SET



position estimate to the SUPL agent. The position

estimate may be derived by the SETand sent to the
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derived by the HSLP based on asurenents fromthe

SET. Various details are descri bed bel ow. [0008]

Vari ous aspects and enbodi nents of the disclosure are
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wireless local area network (WLAN) coverage, and so on. A CDMA network may
implement one or more radio technologies such as Wideband-CDMA (W-CDMA),
c¢dma2000, and so on. cdma2000 covers IS-2000, IS-856, and IS-95 standards. A
TDMA network may implement one or more radio technologies such as Global System
for Mobile Communications (GSM), Digital Advanced Mobile Phone System (D-
AMPS), and so on. D-AMPS covers IS-136 and IS-54. These various radio
technologies and standards are known in the art. W-CDMA and GSM are described in
documents from an organization named “3rd Generation Partnership Project” (3GPP).
cdma2000 is described in documents from an organization named “3rd Generation

Partnership Project 2” (3GPP2). 3GPP and 3GPP2 documents are publicly available.
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SET 120 may be a cellular phone, a personal digital assistant (PDA), a wireless modem,
a personal computer, a laptop computer, a telemetry device, a tracking device, and so
on. For example, SET 120 may be a UE in Universal Mobile Telecommunication
System (UMTS), an MS in GSM or cdma2000, a personal computer in an IP-based
network, and so on.

[0018]  SET 120 may include a SUPL agent 122 capable of accessing SUPL capable
entities. SET 120 may also be a target SET, which is a SET whose position is being
sought by a SUPL agent that may be internal or external to the SET. SET 120 may
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and so on. y SPC 154 supports positioning for SETs is responsible for messages and
procedures used for position calculation, and supports delivery of assistance data to the
SETs. SPC 154 may perform functions for security, assistance data delivery, reference
retrieval, position calculation, and so on. An SPC has access to GPS receivers (a
reference network, perhaps a global one) and receives signals for satellites so that it can
provide assistance data.

[0021] A SUPL agent (e.g., SUPL agent 122 or 170) is a function or an entity that
obtains location information for a target SET. In general, a SUPL agent may reside in a
network entity (e.g., SUPL agent 170) or a SET (e.g., SUPL agent 122) or may be

external to both the network and the SET. In the case of a SET resident SUPL agent, it
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enabling comparable services and capabilities. In general, an SLC may be called a
location center, an LCS server, a location server, a Mobile Positioning Center (MPC),
and so on. An SPC may be called a positioning entity, a positioning center, a Position
Determination Entity (PDE), and so on.
[0024] SUPL may support the following positioning methods (among others):

e Agssisted GPS (A-GPS) or A-Galileo SET assisted only,

e A-GPS or A-Galileo SET based only,
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sectors ular network and have coarse

estimate based on known positions of cell/sectors of a cellular network and have coarse
accuracy. For the enhanced cell/sector method, the position estimate may also be
derived based on network measurements such as radio signal timing and signal
strengths. Network-based positioning methods such as uplink time of arrival (U-TOA)
and uplink time difference of arrival (U-TDOA) may also be supported by certain
location solutions. The U-TOA and U-TDOA methods derive a position estimate based
on measurements of SET timing made by the network and have good accuracy. These
various positioning methods are known in the art. The terms “position estimate”,
“location estimate”, and “position fix” are often used interchangeably. A position
estimate may be given in coordinates (e.g., latitude and longitude) or a civic address and
possibly an expected error.

[0026] SUPL may support various location services such as those shown in Table 1.

Table 1
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estimates/measurements when certain predefined conditions are met. For example, the

SET may be temporarily out of cellular coverage and may send prior position estimates

when it re-enters cellular coverage.

[0028] Location services may be categorized as shown in Table 2.

Table 2

Location Service Description

Network initiated (NI) services | Services that ori ginate from the network, with the




Tabl e 2Network initiated may al so be referred to as
nmobile termnated. SET initiated nay al so be referred

wa 200a923mdi | e ori gi nated. [0029] SUPL support SPETHS2006/033250
comuni cati on nodes between agSET and an SLP for
positioning with an SPC. Table 3 sunmarizes the two
comruni cati on nodes. TabI e 3 [0030] SUPL supports

—rUd.IIT Y d.ITU TTOTT=1 Ud.T” H a%n_ﬁ sidi
qpver aI roam ng and nrn rrmm 9{ elce [0031]
#i . ere r oam ngsanvebe@dmt priginhiegromn ehevBET with the SUPL
r eShédnitiptgd Eerv’ai’ﬁﬁl n )hgmgdglcﬁ@wﬁﬁin th@sgmmmnl cation

‘K J.\.)U Iluy IIG.’VC (TI I I Tl €III. UUI I IIIT ITII_I’

and criteri a on roan ng and non-roanm ng, which are not
NESFHR ffifatBe fr%?]' NisolRA3% red BE a$ Bl0VIlE RrAiREdOTSENinitiatbdPmay also
Is an area wthin which the H SLP can provide a
brorsfariedrio @s obile erigivated. SET or rel evant aSSI st ance

(8939 £ © ST fupboteh BV BB ATGHRR sHIAE bkl a SEF hnb iR sLP for

édéﬁﬁinh@@ith by SPe. g‘able@éiirﬁrhmkeﬁ Eteetivd doatnndiicaBidd nSiRies.
unctionality) or may request a V-SLP to provide this

| ocation functionality.[0033]. A set of nmessage flows
may be defined for each of T%e%pported | ocati on
services Fach nessage flow nay be applicable for a
SpeCbinnt Mdileat i on service and a Srl]b'sélﬁpﬁorset of

conditons—e U - PreXy O TQm=Pr.OXy, T Oodarm T

NON-F;9&nBde net WB? RPCrfloes 8?@8“’6 firegt-pommunicatiay Wﬁé‘ fae SET,
so _on. "A speci f i| endibis Sddeadqts i pRRYY petwese the SE bandihg SPC.

£ R a5l foded S $hORPEIIAN et BinrhieaBBR WG, SET,

rressage flows for different |ocation services and

[ ow. I ' l .
(R301, . SIS oldR ROAGE T Bfroiortor pHETRTLBES Wfimarizes
$evetal Foahdibg endndsrobmingmedesessage flow in the figures,
and the "Xs" in the row indicate the conditions

applicable for that nessage_fl.o For exanple, the
first row indicates that Flr&abl%%ll s for periodic
nManﬁngﬁNmro'ﬁhﬁngmon roam ng nessagdestmptiomr e
appticabie for the | arc [Tecture STow

A TREM B o5 baE SFiL AR S S e ARG PO
net WOoR Karfh g Rifrect ur E’.[‘ﬁ@ QWY ik BuiSidSithd Brvibdut¥a 6f itd HESLP, but the
SUPky. %’%@ﬂﬁ%ﬁé@L 0 I—Egﬁr{?@ﬁﬁpﬁdv@d& 1Bt BRetibRARy. n

docupehn
Roaming with ThE SET is outside the service area of its H-SLP, and a
V-SLP positioning V-SLP provides location functionality

[0031] As used herein, roaming and non-roaming are with respect to SUPL, and not
with respect to communication network 130. Network 130 may have different
definition and criteria on roaming and non-roaming, which are not discussed herein.

[0032] The service area of an H-SLP is an area within which the H-SLP can provide
a position estimate for a SET or relevant assistance data to a SET without contacting
other SLPs. When the SET is roaming, the H-SLP may provide location functionality
(e.g., position determination and SPC functionality) or may request a V-SLP to provide

this location functionality.
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[0037] H-SLP 150 initiates a SUPL/location session for periodic triggered service
with SET 120 by sending a SUPL INIT message, e.g., using Wireless Application
Protocol (WAP) push, Short Message Service (SMS) trigger, or UDP/IP (step C). The
SUPL INIT message may include a session ID (session-id), a trigger type indicator, a
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120, a hash of the SUPL INIT message (Ver), and so on. The location ID provides cell
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information for SET 120. The SET capabilities may include the positioning methods
supported by SET 120 (e.g., A-GPS SET assisted, A-GPS SET based, and so on), the
positioning protocols supported by SET 120 (e.g., Radio Resource LCS Protocol
(RRLP) in 3GPP, Radio Resource Control (RRC) in 3GPP, TIA-801, and so on), and/or
other information. SET 120 sends the SUPL. TRIGGERED START message even if the
proposed positioning method included in the SUPL INIT message is not among the
positioning methods supported by the SET.
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RRC, or TIA-801) with H-SLP 150 (step H). This message may include the session ID,

a location ID, and/or other information. SET 120 may provide a network measurement
report (NMR) specific for a radio technology being used. For example, the NMR may
include time of arrival (TA) and/or received signal level (RXLEV) for GSM and may
include other measurements for other radio technologies. SET 120 may also provide its
position, if available. SET 120 may also request for assistance data, e.g., by setting a
Requested Assistance Data element in the SUPL POS INIT message, and may then

exchange messages with H-SLP 150 to download the requested assistance data to the
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[0044] t he\ STdnd pokiSorResBHRke RESbd %&ﬁﬁ%ﬁ%@sﬁé@g sﬂte%s K through

and engages in a SUPL POS session with
Me dicte comrsppad) e stepy Bdhiovgndc esspetivelyst EpciVubsStems position

dstiftaek %@B@ oﬂﬁfnfeﬁragﬁ (ilelygllgﬁ % $mi arE -Ina}l%gr. dﬁ?el fagtspoléﬁ%%tegtcilmate is
obtained and reported in steps N through P. After the last position result has been
reported to SUPL agent 170 in step P, H-SLP 150 ends the periodic triggered session,
which is started in step C, by sending a SUPL END message to SET 120 (step Q).

[0045]  In message flow 200, H-SLP 150 may set an ST2 timer upon sending the
SUPL INIT message in step C and may abort the session if a SUPL TRIGGERED
START message is not received from SET 120 prior to expiration of the ST2 timer.
Similarly, SET 120 may set a UT1 timer upon sending the SUPL TRIGGERED START
message in step E and may abort the session if a SUPL TRIGGERED RESPONSE
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[0048] FIG. 4 shows an embodiment of a message flow 400 for network initiated
periodic triggered service for roaming with V-SLP positioning in proxy mode. Steps A
through E of message flow 400 are similar to steps A through E of messége flow 200 in
FIG. 2. However, in step B of message flow 400, H-SLP 150 determines that SET 120
is roaming. H-SLP 150 receives the SUPL TRIGGERED START message from SET
120 in step E and determines V-SLP 160 based on the location ID included in the
received message or some other mechanism. H-SLP 150 then sends to V-SLP 160 a
Roaming Location Protocol Triggered SUPL Roaming Location Reporting Request
(RLP TSRLRR) message that includes the SUPL, TRIGGERED START message (step
F). The RLP TSRLRR message informs V-SLP 160 that target SET 120 will initiate a
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[0050] FIG. 5 shows an embodiment of a message flow 500 for network initiated
periodic triggered service for roaming with H-SLP positioning in proxy mode. Steps A
through I of message flow 500 are similar to steps A through I of message flow 400 in
FIG. 4. However, H-SLP 150 sends an RLP TSRLRR message to inform V-SLP 160
that a periodic triggered session is being initiated with the H-SLP (step F) and selects a
positioning method for the periodic triggered session (step H).

[0051]  For the first position estimate, SET 120 sends a SUPL POS INIT message to
H-SLP 150 to start a positioning session with the H-SLP. H-SLP 150 may send an RLP
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[0053]  For the first position estimate, SET 120 sends a SUPL POS INIT message to
start a positioning session with H-SLP 150 (step E). This message may include the

session ID, the SET capabilities, a location ID, an NMR, a position estimate, and so on.
SET 120 may also set a Requested Assistance Data element in the SUPL POS INIT
message. If a suitable position estimate is available, then H-SLP 150 directly proceeds
to step G and does not engage in a SUPL POS session. Otherwise, SET 120 and H-SLP

150 may exchange several successive positioning procedure messages and either the H-



agent 170 sends an M.P TLRR nessage to H SLC 152 (step
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authentication. H-SLC 152 forwards the created key to H-SPC 154 through internal

communication (step G). H-SLC 152 selects a positioning method for the peﬁodic
triggered session and sends a SUPL TRIGGERED RESPONSE message containing the
session ID, the positioning method, and the H-SPC address to SET 120 (step H). H-
SLC 152 also informs SUPL agent 170 that the request has been accepted (step I).

[0056] For the first position estimate, SET 120 sends a SUPL POS INIT message to
start a positioning session with H-SPC 154 (step J). SET 120 and H-SPC 154 may
exchange positioning procedure messages and calculates a position estimate for the SET

(step K). H-SPC 154 then sends the position estimate through internal communication
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REPORT message to SET 120 (step J). SET 120 compares the position estimate with

the event area and determines if an event trigger condition has been met (step K). In
this example, area event is not triggered at step J. Steps H to K are repeated whenever
the area event trigger mechanism in SET 120 indicates that a new position estimate
should be obtained. In this example, the area event is triggered in step S. SET 120 then
sends a SUPL. REPORT message containing the session ID and the position estimate to
H-SLP 150 (step T). H-SLP 150 sends the position estimate in an MLP TLREP
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the area event trigger mechanism in SET 120 indicates a new position estimate should

be obtained. When the area event is triggered in step AA, SET 120 sends a SUPL
REPORT message containing the session ID and the position estimate to H-SLP 150
(step BB). H-SLP 150 forwards the position estimate to SUPL agent 170 (step CC) and
ends the area event triggered session by sending a SUPL END message to SET 120
(step DD).

[0063] FIG. 10 shows an embodiment of a message flow 1000 for network initiated
area event triggered service for roaming with H-SLP positioning in proxy mode. Steps

A through I of message flow 1000 are similar to steps A through I of message flow 500
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determines if an event trigger condition has been met (step H). Steps E to H are
repeated whenever the area event trigger mechanism in SET 120 indicates a new
position estimate should be obtained. When the area event is triggered in step P, SET
120 forwards the position estimate to SUPL agent 122 within SET 120 (as shown in
FIGS. 1A and 1B) (step Q). SET 120 ends the area event triggered session by sending a
SUPL END message to H-SLP 150 (step R).

[0067] FIG. 12 shows an embodiment of a message flow 1200 for network initiated
area event triggered service for non-roaming in non-proxy mode. Steps A through I of
message flow 1200 are similar to steps A through I of message flow 700 in FIG. 7,

except that area event triggered service (instead of periodic triggered service) is
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Table 6

Reporting Mode - Description

Real time Measurements and/or position estimates are provided in real time.

Real-time measurements and/or position estimates are preferred
Quasi-real time | but historical measurements and/or position estimates are also
accepted.

Batch Historical measurements and/or position estimates are provided,
e.g., in a batch.
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the position estimate in an MLP TLREP message to SUPL agent 170 (step K). For a

given event, if SET 120 cannot communicate with H-SLP 150 (e.g., because of out of
cellular coverage) and if batch or quasi-real time reporting is selected, then the SET
may calculate and store a position estimate autonomously, e.g., for autonomous GPS or
A-GPS SET based modes where the SET has current assistance data (step L). SET 120
may also store measurements in step L if allowed by H-SLP 150 in step F, provided that
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[0074] FIG. 14 shows an embodiment of a message flow 1400 for retrieval of
historical measurements and/or position results for non-roaming in non-proxy mode.
SUPL agent 170 sends an MLP Historical Location Immediate Request (HLIR)
message to H-SLP 150 (step A). This message may include parameters/criteria (hist-
params) (e.g., time window, QoP, positioning method, and so on) to be applied by SET

120 when selecting historical measurements and/or position estimates to return to SUPL
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network to which SET 120 has roamed and also determines that SET 120 supports

triggered service (step B). H-SLP 150 contacts V-SLP 160a to request service and to
determine positioning method(s) proposed by V-SLP 160a (step C). V-SLP 160a
responds by sending the proposed positioning method(s) to H-SLP 150 (step D). H-SLP
150 sends a SUPL INIT message to SET 120 using SMS, WAP push, or UDP/IP (step
E). This message may include the proposed positioning method(s), notification and
verification information, QoP, service type (e.g., periodic or area event) and/or other

information.
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ivesdgodatiUiHL sgatildh (fep Ly BepalsandSEmdy?6e tepsatb@hihy number of

tt1mes %S fhe %ggge%é sfaesglgn V\’ﬁlen SET 120 tries to engage in a location session in

step M, the location session fails because SET 120 has left the coverage area of V-SLP
160a (or H-SLP 150 if the triggered session started in the home network). V-SLP 160a
may send a SUPL END message with a status code “continue and re-initiate” to H-SLP
150 (step N), which forwards the message to SET 120 (step O). This message notifies
SET 120 of the failed location session.

[0080] In the re-initiation phase, which takes place whenever SET 120 roams
outside the coverage area of a V-SLP or an H-SLP, SET 120 sends a SUPL
TRIGGERED START message to H-SLP 150 to restart the triggered session (step P).



160a (or H SLP 150 if the triggered session started in

the hone network). V-SLP 160a may send a SUPL END
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to HSLP 150 (step N), which f29rvvards the nessage to

SET 120 (step O . This nessage notifies SET 120 of the

failed | ocation session. [0080] In the re-initiation
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b} sRRPOIS rihe Ipror®Ead positioning method and if user permission is obtained as
needed, then SET 120 establishes a secure IP connection to H-SLP 150 and sends a
SUPL DEFERRED CONFIRM message to H-SLP 150 (step D). This message may

include the SET capabilities, the SET location, and so on. Negotiation of a positioning

method to use may be deferred until the location phase to simplify the instigation phase.
H-SLP 150 sends an MLP TLRA message to SUPL agent 170 to indicate that the
triggered service request has been accepted (step E).

[0084] In the location phase, when the first position estimate is triggered, SET 120
sends a SUPL. START message that may include the session ID, a location ID, a trigger
event (e.g., periodic interval expiration), and so on (step F). H-SLP 150 returns a SUPL
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DL at Ja . Vi ¢ or ) :
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2. SET 12%) performs notificationh and verification i
pesjtipriag methpddnstiustiens, QoPepartaslid Iocatiomrinforinetiont, andHsGbiP(step F).

Jfé(ﬁﬂ] andW%Sﬁ] %Se t?rstslgjoes.l ioFr)lchstilmNateTis due, SET 120 obtains measurements or a

position estimate in accordance with the selected positioning method and sends the

information in a SUPL POS message (step G). H-SLP 150 may compute a position
estimate based on measurements received from SET 120 or may verify a position
estimate received from SET 120. H-SLP 150 then forwards the position estimate in an
MLP TLREP message to SUPL agent 170 (step H). Steps G and H may be repeated
(e.g., in steps I and J) whenever another position estimate is due. H-SLP 150 may send

a SUPL END message to SET 120 to terminate the periodic triggered service, e.g., after
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[0091] FIG. 19 shows a block diagram an embodiment of SET 120, H-SLP 150,

and communication network 130 in network architectures 100 and 102 in FIGS. 1A and
1B. Communication network 130 provides communication for terminals and may
include base stations (or Node Bs) and network controllers. For simplicity, FIG. 19
shows only one processor 1920, one memory unit 1922, and one transceiver 1924 for
SET 120, only one processor 1930, one memory unit 1932, one transceiver 1934, and

one communication (Comm) unit 1936 for network 130, and only one processor 1940,
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[0094] The techniques described herein may be implemented by various means. For
example, the techniques may be implemented in hardware, firmware, software, or a
combination thereof. For a hardware implementation, the units used to perform the
processing at each entity may be implemented within one or more applicatioﬁ specific
integrated circuits (ASICs), digital signal processors (DSPs), digital signal processing
devices (DSPDs), programmable logic devices (PLDs), field programmable gate arrays

(FPGAs), processors, controllers, micro-controllers, microprocessors, electronic
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ng pefsoffzkilednnl the aktl ONmAIREE hdeCthb HhRYFiBH.E N fidus L11‘16c§fications to
(ASICs), digital signal processors (DSPs), digita

éhﬁﬁ SbgAisREss VY _bg é%d(i:@éip?@@]nlj@l)thoe@r shfteslnimethe ertl agl the generic
(PBRRES cefthretny 847 b8 LARIATIBHGT b Gk Bpou dgparting from

nhespnt acespoofthe éhentioon Thos heCi@sentdnie ho€n@HdE@ W Be limited to
its quigne to performthe functions described

Rk SPROCiBieTs saayiBRERR GHE 1518 P GPCOT o g Wiisst seope consistent with

R SR Se S el feh MR cIJIP fABAL at 1 on, the

t echni ques may be inplemented wth nodules (e.g.,

procedures, functions, and so on) that performthe

f@@ﬁﬁio [ ih. The software codes may be
£ ored Pﬁqggiéﬁé%;gﬂgﬁﬁfkg.g., menory unit 1922, 1932
or 1942 in FIG 19) and executed by a processor (e.qg.
processor 1920, 1930 or 1940). The nmenory unit may be
i npl emented within the processor or external to the
processor. [0096] The previous description of the

di scl osed enbodi nents is provided to enabl e any person
skilled in the art to nake or use the invention.
Various nodifications to these enbodinents will be
readi ly apparent to those skilled in the art, and the
generic principles defined herein may be applied to
ot her enbodi ments wi thout departing from




the spirit or scope of the invention. Thus, the
invention is not intended to be limted to the
wepdom2ient s shown herein but is to be accor dePlCT/082006/033250
wi dest scope consistent with ége princi pl es and novel
features disclosed herein. 7] WHAT 1S CLAI MED
I S: CLAIMS 1. An appar at us corrprl sing: at |east one
processor configured to reo&%\ﬂj&ﬁjom a Secure User
Pl ane Location (SUPL) agent est for position
estimates for a SUPL enabled term nal (SET), to start
a location session with the SET, to obtain a position
estimate fopl APRITAESICHRRISEMEN of at | east one

repor tdhrf&as?éf rogéé[éoln&mtf?ﬁredq e f?(ﬁ%sai §e%Hrea§gegfﬁ?1WgLocation

send the position estimate ob alne or eac
BEHL) tagentrrere@hm fagmsﬁtloxﬂestiﬁtaeesaﬂop arsuwpIs epdbled &lrﬁﬂribl (SET), to

n the at le one rooessor is configured t
SR EISeal e tiPB g SER o Phiam tpRSHipneetimiesor ReSET for each
t I €
e R E n2Hodei B Seior i Ml e position
tesmeiel abtaiend fooedchireprirtigg enenhtwdthe SUPThegentppar at us of
claim1, wherein the at |east one processor is
configured to send a Iist of supported positioning
met hods t 0 THae afyfafatad) tbft BlafRCE] \'C‘ﬁle?enﬁ)otﬁbt AtOTHARY B! gt%gessor is
sel ected by the SET from anon l'ist of supporte
(soBfigRed t8elerb ariegitioningdmethed gITOﬁl emorg plolshstionn pOSItlomng method
C h_t he
SaRp Ry, BT B yheteREERh SRREBn Alihal I i RH R accordance
wWhidr thE iseltdted pdsitiedst methedpr ocessor | S oonf igured to
derive a position estimate for the SET for each
reporting event when a SET assisted positioning nethod
I S selsect edpeSap Eﬂﬁusaﬁ)?aﬂ%ﬁls OlynEle 3{ The > ar MEGEES oﬂe Mcessor is
at | east one processor i's con ‘igured to receive
iwosfigured taessmnid raglise of sepporté pS&fiofiog neslediste pioy SEﬁgind to receive a

when d. .po i.oning nethod is selected.
B gSfafo Flocs Ry et ' AlhoRE o ot o Diercpositoning
POt SAId Wiser&if BhdHOptsatbnt RtifRkSk ¥BtalRa Y A& TRIMnSe {itBThe selected
the SET for each reporting event and to derive a

petipnisg medhadnat e for the SET based on the received
measurenents. 7. The apparatus of claim1, wherein the

at | east one processor is configured to receive from

the SET a Mhss@perae of aclhin® ROwhéielNitRY 8 €RAdt0BnANPocessor is

to . . i .
configured to derive a position estimate for the SET for each reporting event when a

SET assisted positioning method is selected.

5. The apparatus of claim 1, wherein the at least one processor is
configured to receive a position estimate from the SET for each reporting event when a

SET based positioning method is selected.

6. The apparatus of claim 1, wherein the at least one processor is
configured to receive measurements from the SET for each reporting event and to

derive a position estimate for the SET based on the received measurements.



perform positioning with the SET to obtain a position
estimate for the SET, the position estimte bei ng used
WO o00702/84Dr nore reporting events. 8. The appaP@l/us2006/033250
claim1, wherein for each repg;_,}ti ng event the at | east
one processor is configured to receive fromthe SET a
nmessage i ncluding a positi on estinmate obtained by the

SET. Th 0 Laim 1, wherein the at | east )
one p??oces;e,%}%oa %ﬁ? i gur"g g] r"%}beé?l{}e(?‘le q?fﬁg QgeTPpLpcessor is
reafigged ito séavd fidnP e SEDN A@sHes 36 At hq)oéﬁbﬁ\ﬁgdsew&q and to
Ifsa ge to a Visited SUPL Location Platform (V-S
RsPHE PrfifigRiagevtntASETIP obisi agestipe esiaente fméhevssmhe position
T t ion, and to
%gglg%%g)ea ug&??lrodglgggﬁﬁ)kéf{ g&;tﬂ% e%geg'SET fromthe
V-SLP, the position estimate being used for one or

m)re reporting events. 10. The apparatus of claim1,
wher ei$h t hel B§t anpeslts ridaipy bowhersm fos %@hfﬂpgﬂr@deweot the at least

[RE Gr¥@sfdrach t
R R 00 pPped (8 TERE D o SER b BB Lg% positon
VS@M@@@b&JMWaSEﬂTn Platform (V-SLP), and to perform
positioning with the SET using the coarse position of

the SET, the position estimte being used for one or

nor e 19epor thg apyeiths - of Ldlaind NE, JMRALALHS ?ﬁf 1&kal Hééprocessor is
wherein the at |east one processor I's con |gure8

senfigureditq Epeive ifwgl el | 2 oressage iy staxi|at popitieningpessiom go forward

T T

mtmdsaaged Betw'EhﬁB tl&pﬁéﬂla?t atgl the SETafomnHelpostiRif Rsdibe a%H to receive a
| east one ﬁﬁg is configured to send to the S

ppst 1%§§t1 g ElJrom ghe ¥ !, ,q@e p@&m estijrfatet bﬁgng used for one

Igahﬁlﬁefe gﬂi\r}\lgle(}gmgmde is selected.13. The apparatus of
claim1 erein the at |east one processor is

configured to send to the SET at | east one criterion
es.to report. 14. The

for select 03|t|onet|ma
appar zb gﬁgc DRAFAMS ofindlpigy tWQefS{BDEE%gaén}(eaﬁsone processor is

extfeunl td Rcéike HPRT the ISET 1
V\he?%ll n theCSIUPL agér?t i's P%S%QP%E%% %BSI %@@Séggmn fo obtain

fprascepositione ofthe SEE frasme Vistied STHL Lecadnonfﬂqunmd(VGLP) and to
?g@%ﬁ pSSIH&ﬁh% WA #R¢ éﬁ@tugmtg (%het: rc}garsSeE-Il)-omnom o? Che SET, the position

ng eve
estimate being used for one or more reporting events.

11.  The apparatus of claim 1, wherein the at least one processor is
configured to select a reporting mode from among multiple reporting modes comprising
a real time reporting mode, a quasi-real time reporting mode, and a batch reporting

mode.

12. The apparatus of claim 11, wherein the at least one processor is
configured to send to the SET at least one condition for sending reports if the batch

reporting mode is selected.



16. The apparatus of claim1, wherein the at |east one
processor is configured to authenticate the SUPL agent
waea7ozsiveri fy that the SUPL agent i s aut hori zRCI/US2006/033250

request position estimtes for,,the SET. 17. A nethod
conprising: receiving froma Secure User Plane
Location (SUPL) agent a request for position estimtes

for a PL rgnal  (SET), stariin | ocati on )
sessi olr%pvvi tﬁnét %ES%EEFQ %?bt@%%% ﬁg gé’hBrSE} ttf‘%nasE e]g?%tn%}%ee processor 1s
famfigled $&beddto BRGEDR RhstlRatitdtR foeRABEHIRIpRURIM estimates to
during the location session; and sending the position

&PPat e obt ai ned for each reporting event to the SUPL
agent. 18. The nethod of claim 17, further conprising:
receiving fromthe SET a nessage to start a

posi t i leni nglteepphmanys aithipdy tvhereimbe SOFL! Agent B@xibkrid to the SET.
the SET to obtain a position estimte for the SET, the
position estimate being used for one or nore reporting

event si5, 19-Th-5th%gﬂi%_¥d§c2ﬁ cPafimCll, ¥nBe 7thefs{ﬁlsll,1§%egt %s ointgfnaa} %o the SET,

conprising: receiving fromthe SET a ness
sangogherdin thendf leass shoprocéssomiarcdifigpredied serdshgpositiorfestimate to the

j UPL Locatign Platform (V-SLP); facilitating
;%(Egﬁgﬁg%%o@p 13%35%@ bet ween the V-SLP and the SET for

the positioning session; andreceiving a position
estimate for the SET fromthe V-SLP, the position
esti mee belih§g apRaseius oof elaémot. ndheesin efpor &t depseroant rocessor is

. t | i ; th onpri sing: .
<enipF OB atRfenfia® LSO Soh O PR Jhline SUPL agent 1o
potiotizehiongquesssisitivin @titmiesifdigh€ SBTse posi tion of the

SET froma Visited SUPL Location Platform (V-SLP); and
performng positioning with the SET using the coarse

posi tijgn ofp ﬁ}ggmglgq;mpggmgm appar at us conpri sing:
nmeans for receiving froma Secure User Plane Location

( SUPLYyecgtyemg feom etjbesuref UserpBland ilacatat i(FHPRY oot & request for
Pobitiof 0aRLEE: ofL WM crlabled términal (SET); |

starting a location session with the SET;

obtaining a position estimate for the SET for each of at least one reporting event

during the location session; and

sending the position estimate obtained for each reporting event to the SUPL

agent.

18.  The method of claim 17, further comprising:
receiving from the SET a message to start a positioning session; and

performing positioning with the SET to obtain a position estimate for the SET,

the position estimate being used for one or more reporting events.

19. The method of claim 17, further comprising:

receiving from the SET a message to start a positioning session;

forwarding the message to a Visited SUPL Location Platform (V-SLP);
facilitating exchange of messages between the V-SLP and the SET for the

positioning session; and



means for starting a |location session with the SET,
nmeans for obtaining a position estimte for the SET

wo eno7ezams of at | east one reporting event duriPQI/UR®06/033250
| ocati on session; and neans f g sendi ng the position
esti mate obtai ned for each reg rting event to the SUPL
agent. 22. The apparatus of claim2l, further

conpri_si.ng; . IVin m t he I,a, nessage .
o ot deyeing JEBREGh M 8L AR Serr RORLES v e, 1 BOSA estimate
eifearsod fg dpe si ot epartiioteRerdtie SET to obtain a

position estimate for the SET, the position estinate

bei ng used for one or nore reporting events. 23. The

appar ajpus ' U .si.ng: neans for

recei S%Ohg ﬁhg?hh?%(gﬁ ét]EC'}algl #é@hfgg%ﬁéﬁggt a

posi t irerivigg fremsthe SETrEaesadenn staar ypasitiohing deesipissage

to a Visited SUPL Location Platform (VSLP); neans for

facil iob’ﬁ’tl‘?lﬂé CR¥EH AAYUOR PT Hies SHE deom ey Yisitad (SREPLyLggation Platform
audstMeanET for the positioning session; and means for
receiving a position estimate for the SET fromthe

V- SLP petfhamipg positioming stithrthe SED eising thes@adrseqrositiog odthe SET.

nore reporting events. 24. The apparatus of claim 21,
further conprising:neans for receiving fromthe SET a
nessage, t opgi@bhramsggﬁipﬁisﬂgi ng session; neans for

obt ai ning coarse position of the SET froma Visited

SUPL m@Rs faseqiving Hom ¢ SesirpUseldnerbasaion dSUPL) agent a request

1 NG, L E.Qrd ' t.he .SET . using the coarse
g@r |c’tg|{tf§rq%g?ﬂ?%§e¥d§%§ﬁ%5¥%ak%d§ b%gpglt(éﬁi onprising: at
| east noaas for e@eEROr locaivhi gssi@Owith tHeeSIET;,ve a request
froma Secyre User Pl ane Location (SUPLéEagent for
posi t PSANS QT PRIfBIES P Positiuptinapig HPE dhe 8F i fRk leaghspfrpt least one
tyg QA W a Home SUPL Location
%@ﬁ%%e?ﬁ%ﬁ%)t{l@%ﬁaﬁéﬁf %%@ﬁhgf at | east one
r epor tieags v eendiniutherpysitioe ektimateiobmisseisfer eachteporting event to the
§ anigate with the HSLP to provide to the SUPL
gﬁ?gg osition estimate for the SET. 26. The
apparatus of claim 25, wherein the at | east one
processor is configured to determ ne each reporting
event 2basedheppparatpseefslaionl, futhpy eomposiog:t i on.

means for receiving from the SET a message to start a positioning session; and

means for performing positioning with the SET to obtain a position estimate for

the SET, the position estimate being used for one or more reporting events.

23.  The apparatus of claim 21, further comprising:

means for receiving from the SET a message to start a positioning session;

means for forwarding the message to a Visited SUPL Location Platform (V-
SLP);

means for facilitating exchange of messages between the V-SLP and the SET for
the positioning session; and

means for receiving a position estimate for the SET from the V-SLP, the

position estimate being used for one or more reporting events.

24.  The apparatus of claim 21, further comprising;



27. The apparatus of claim 26, wherein the at |east
one processor is configured to determ ne whether the

w@eoozeza43 one trigger condition is nmet based OPCT/US2006/033250

expiration of a tinmer. 28. Thg appar atus of cl ai m 26,
wherein the at | east one proc gsor is configured to
conpare a position estimate for the SET with an event

area and to determ ne e r the at |east one trigger

cond ERGHS etV iBB BGE B SPLQUPEseft it bR oo,

29. Ttﬁ‘i‘eaﬁﬁ’W&Jtéiﬁm%fcoﬁfsé“pﬁblﬁ@n oS SET fEde aast’ 1s1|t&15‘§1tJPL Location
one processor is configured to send to the

%@@a@e(WSLE) and a positioning session and to perform
positionin the HSLP. to obta osi tion

batt mitny g ekoriagi pdsinoniss B I St uhiE e, Efg nosiign of the
fgwr.one or nore reporting events. 30. The apparatus of
claim 25, wherein for each of the at |east one

reporting event the at |east one processor is

confi gyred Si,tion estimate for the SET

and t%gsend&qwg)%%%as@lct(ﬁg% Stimate to the H SLP.31. The

appar at leastodneqiracaasck, configured o tdeeivata re@@st fromea Secure User Plane
ocess?r is configured to send to the H SLP a ness

cafiol S InRgent BRinvgiicrSsiacaier # o Pdr erablpd tetminal” (SET), to
%?ﬂ 4 lo)gﬁﬁcﬁlgse b wAth M Bbih€ SUPPHLod-A6R P o #ﬁl (Elte §]%‘E)¥bnd f]or each of

tain a position estimate
pbkuam e repariingeeenb dinmgg s docation sessipndo conmenie@powith tigg H-SLP

5B e00 e SR PR e vttt BHE T 0”1 cact

one processor is configured to receive the request
fromthe SUPL agent via the H SLP. 33. The apparatus
of cl @6m 1 Thehappsratus 196 GupL 23getiereis thet et deast wope tprecessor is

ST AR LA, 408 e Sy NG ECRSER Bgprcpn

I ocat| on session. 34. A nethod conpri sing: recei ving a

request fraoma Secure User Plane Location (SUPL) agent
for paditi Jﬁeeéﬁnafﬁé%@f fpimh 28uprhessinbihedat d4asi Qae Pprocessor is

ure(?tté‘rd(s{e %/H&%{ P@@ A 98 Yhe Wi Eeracdﬂgﬁﬁmsﬁpljnﬁt based on

Loca%| on. Pl at and conmuni"cating wt
Iekﬁta?loﬁla]faeandr of at |l east one reporting event during
the location session to provide to the SUPL agent a
position estimate for the SET.

28.  The apparatus of claim 26, wherein the at least one processor is
configured to compare a position estimate for the SET with an event area and to
determine whether the at least one trigger condition is met based on result of the

comparison.

29.  The apparatus of claim 25, wherein the at least one processor is
configured to send to the H-SLP a message to start a positioning session and to perform
positioning with the H-SLP to obtain a position estimate for the SET, the position

estimate being used for one or more reporting events.

30.  The apparatus of claim 25, wherein for each of the at least one reporting
event the at least one processor is configured to derive a position estimate for the SET

and to send the position estimate to the H-SLP.



35. The nethod of claim34, further conprising:
sending to the HSLP a nessage to start a positioning

w@emgiozia3 and perform ng positioning with the PEBUR2006033250

obtain a position estimate for,_the SET, the position
estimate being used for one o nor e reporting events.

36. The nethod of claim 34, further conprising:

sending to the H SLP a nessage to start a positioning
session; and performng positioning with a Visited

SUPL lxacat iTHe Rbadrk@s Y¥iaghP) . t aj i t4.Qn :
estimate for thiépdéET, nat)ﬁeragtgsil’t i@rﬁét%hﬁa?{eqﬁét ndélgugreogessor 8
feonfigied br semgrie theedoYtR mgpessagatasstad A positioningaesstansand to perform

GRBP R e b SLBRT FShRRnPBEP S SRS RS posion
astimartfestht SETR tHieWdsitRaabiaste beigiuséd for 9kd b mﬁFeaf@?otftiﬂé events.

starting a |location session with a Home SUPL Locati on
Platform (HSLP); and neans for conmunicating with the

H SLP 3f29r . eﬁl%@gggraﬁlts o% gﬁﬁ‘}l 10\%5%1{3?%8% E%ﬁ%\é&g‘é ggt[léﬂ)létp% the SET,

the | ocation seSsion provi
podiwheoein @bé iatrddast by pideessGEds. caiguiddetoafRpéketihs redfuest from the

(m 37, further conprising: neans for sending to the
fi@_lpaggnhggg E-¥Pstart a positioning session: and
nmeans for performng positioning wwth the HSLP to
obtain a position estimate for the SET, the position
esti m#be bdihagppsretisfobclaimd, whensir the SEREr 4dentis émembbto the SET,
39.. The.apparatus of claim.37, further cqnprising:
A0 R RS R o R pEr el i et B os iheagitio gre HLSLP to
Ras the Wehiléh §&8§6Hh0N; and neans for perform ng
positioning with a Visited SUPL Location Platform
(VSLP) to obtain a position estimate for the SET, the

posi tisgn es{ | AiQ el ﬁging.Sed for one or nore reporting
events.’ P '

receiving a request from a Secure User Plane Location (SUPL) agent for
position estimates for a SUPL enabled terminal (SET);

starting a location session with a Home SUPL Location Platform (H-SLP); and

communicating with the H-SLP for each of at least one reporting event during

the location session to provide to the SUPL agent a position estimate for the SET.

35.  The method of claim 34, further comprising:
sending to the H-SLP a message to start a positioning session; and
performing positioning with the H-SLP to obtain a position estimate for the

SET, the position estimate being used for one or more reporting events.

36.  The method of claim 34, further comprising:

sending to the H-SLP a message to start a positioning session; and

performing positioning with a Visited SUPL Location Platform (V-SLP) to
obtain a position estimate for the SET, the position estimate being used for one or more

reporting events.

37.  An apparatus comprising:
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means for receiving a request from a Secure User Plane Location (SUPL) agent
for position estimates for a SUPL enabled terminal (SET);

means for starting a location session with a Home SUPL Location Platform (H-
SLP); and

means for communicating with the H-SLP for each of at least one reporting
event during the location session to provide to the SUPL agent a position estimate for

the SET.

38.  The apparatus of claim 37, further comprising:
means for sending to the H-SLP a message to start a positioning session; and
means for performing positioning with the H-SLP to obtain a position estimate

for the SET, the position estimate being used for one or more reporting events.

39.  The apparatus of claim 37, further comprising:

means for sending to the H-SLP a message to start a positioning session; and

means for performing positioning with a Visited SUPL Location Platform (V-
SLP) to obtain a position estimate for the SET, the position estimate being used for one

or more reporting events.



