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[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



[ 0005] There is therefore a need in the art for techniques to

effici entMO WOTWASEH3 | ocati on services. SUVVARY. [ 0006] Techaii/ggres:/ 0382350
supporting periodic and other |ocation sgrvices with Secure User

Pl ane Location (SUPL) and other |ocation architectures are described
herein. The techni ques can provide position estimates for a SUPL
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[ 0010] FIGS. JA and 1B show two exenplary network_ architectures.

[ 0011] FI GS.typiceldy eehanasd heRearn ce\pr e agievark sitiesotherirglgrs deyice, and the

le(r)lfﬂ : 22 ?ﬁ&%t‘féﬁnY k&grﬂnl%k%gagé F0310¥EesB HUO6Ks dhA A%k YA Qitsy is provided
with pertinent information, or can obtain this information from another entity, in order
to carry out positioning for the wireless device and/or to deliver the position estimate to
the client entity. However, these messages add to the traffic among the various network
entities. The additional traffic may be especially great for location services in which a
pbsition estimate for the wireless device is periodically provided to the client entity.
The messages may also extend the response time for sending the position estimate to the
client entity. |
[0005]  There is therefore a need in the art for techniques to efficiently provide

location services.

SUMMARY

[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



DETAI LED DESCRI PTI ON [ 0013] The word "exenplary” is used herein to
mean "ser WOYoas25a48 exanpl e, instance, or illustration. "PCAMYS2006/033250 .
enbodi nent or design described herein as;"exenplary” is not
necessarily to be construed as preferred or advantageous over other
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[ 0019] SET 120 rmay communi cate with a conmuni cati on network 130 for
vari ous swioveE®ssdch as voi ce, packet data, nessagi ng, .PamtisS@emB3250
SET 120 may al so conmunicate with SUPL capable entities via network
130. Network 130 may be a wirel ess network such as a cdna2000
network, a UMIS network, a GSM network, sone other radi o access
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obt ai n pseudonslapiges ARASMEEPRAE Surdhitecttfes. sAt@hntrol phnar(ohivht acrdo called a
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(e.g., SUPL agent 170) or a SET (e.g., SUPL agent 122) or may be ,
external t oot FPriR&Inet work and the SET. In the case of a SET
resident S gen it 0D TLRAwE 43P - ;
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one-for-one. A network resj t SU agent utiljze Mhile .
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position estimate . Jlatitude. an e or. di . L
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covers interaction between an HSLP or V-SLP and a SET. 002&][ FIG |B
shows a net WHPIRORRY CAMPBIEE 7 PP COmpRer; féalerpelsy 4eVirsia & Vi and 8o
network 104, a K 1 n Foats
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160. Home n@fsvemn KUMIES), anIMSda GEMELE dBia2008t a pappnalt eontmdatinom P-based
services and positioning. Requesting network 108 includes a

Requesti ng @EW’(I‘R@@H-‘)OT&GZ t hat supports | ocation services for SUPL

agents. H Sef1d50. S¥TSII A8PincRRE aRUBIP 02 18R bR WERSsi188 SBIPE @bble

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




- r A-Galileo SET based only, WO 20D7/025143PCT1US20061033250 7
2— ng gr WOCHDTABO43SET assisted preferred. with A-UPS or pETdsf20d6e0325ET
based as a fallback node, A-UPS or A-Gald |l eo SET based preferred
with A-UPS or A-Galileo SET assisted as the fallback node, a
Aut ononobus UPS or autononous Galileo, Hybrid, a Advanced forward

ink trilat H® Tuh A od ved.tinme difference .
(EOTD) | Cooemving ook Shon, <S RIAAER s @BAEL M8 bl felnfEraint msneesifion
cel | / sect or caladlagen for l@atipDO2Gickor a SETI bas_edhm)de_, Ehe poz;: :’;IOPI‘S]ICT]

i i the SET, possibly with assis ance _
ggesch;T IF?)r @@E‘Iﬂj agﬁ 2?%8’%8@‘&@%&%%%% %Inﬁﬂnlpﬁpllswtrwp& 130 fotr r\]/(z;nous
1 ned i i o urenent s Lom
SET The aut anorpaaigas Wi Sk, bbstiaind AL TR St a2l i a0

for the SET HaBwaicsisl witly SSHLs aamibld ewitivs agaimevenk 330N ANB&6Ek NB0hnay be a

. The. Ll thod deriyve positjon estimte based on both
catel lite a%eg%géﬁg‘{og S é’e%i(héél]w&hneéwem acGShdetwork,
hi gh reli abkdh¢ ythed h@iofactdsk-nbtw&ERTRANNE W AROALARE QSN LY ?B(frglag also
position esfimte based on neasurenent’s of base station tining
by the SET 8na WEidingasiwosk susharsyan Hinkasedh heimoek] acptidnt seovak, abble network,

- [ it esti mat ased 011 known positions
o o b TSR 87 SK2 R ULBDEY TR BB Bt IO ERS b
t he enhancethay bk iphs o€ ther GlubhhPekitidity §@séhi(GRPSEThd Eﬁfo%eéf?ulﬂafi‘lleé 9%%%,ntge

ived basgd on network neasurenents such as radio signal timi
giegrgln\z;?a st reNgrHs. & RoPRHA sE s Gss Pthien satakiterpesitoring wystems  SBT 10 may

, ; : : ' ' i ence of arriyal . .
(U TD0Y oy o150 Be. Shnmoron by B by ABUAGR oy 1ol B sy obtin
U TOA and UPSPestonrange msasireraeity forethp oatellitearnd siciwiak end¥86@eheR from the base

nt S i.m made by the network and have good _
A T A N P TN —
terns "posiSEDbh2@sti mate”, "location estimate”, and "position fix"™

ften interchangeably. A position estimate may be given in
2(r)gr gi n:t etﬁgg‘!]g. , ‘eﬁ gfpwg%‘éﬂarlepqam@imzﬁml GH-SEPYi16D ds adgpoassleafod SUPL

005 . SneR S o RO Tl P O e
2007/ 02514 3PAIUSROABAD BR2EOnd_OF SETO nBestMifi€ extracting, and modifying location
information of target SETs. H-SLP 150 includes a SUPL Location Center (SLC) 152
and may include a SUPL Positioning Center (SPC) 154. SLC 152 performs various
functions for location services, coordinates the operation of SUPL, and interacts with
SETs over user plane bearer. SLC 152 may perform functions for privacy, initiation,
security, roaming support, charging/billing, service management, position calculation,
and so on. 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
v 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



Description Inmediate | ocation service Provide |ocation information
(e.g., thwdwmert2soes of a target SET) i nmedi ately when r equesi2ecs/033asea
event | ocation service Provide |ocation 6 nformation after a specific
event has occurred. Periodic |ocation service Provide |ocation
information multiple times based on periodic triggers. Periodic area
event | ocation servic t erm | h.nf i WelalB :
but T epor t B 9 RREACGHER clrl PR e RaRs8 gl e Lo REE AR B, s in

servi ce Pr®HTUBaded@addeppodiibrafigraid eRomlt akiednpy by housieyfortoan. A network
specified conditions are net.

] t. [0027].1mredi ate | ocatign servjces, ma
al so be refresidand SUBLaagenkbmay LilizgMabde &QcatsmSeryires app ae}tlwmgépp to
non-roam n ~.Perd Qdhc, : I 1 L
Servi cos arselF & IPsPR or g R SELS AERAR: BRCkiord ey dpphALLE R RERHE A
triggered sensin@slocatRepaiirndedy . Lbcationrinfiymatch sey \becay,infdmation related
reporting of posjtion estimates is determ ne%d b}/.tri gers or Llri er
mechani sm tiRdecation gk B8y GeaPrse ERBY £YReR PTSEERItopceHTBIe (624 1&{ifie and
agent. The b1 L0ger haednBYudeh@itBURL e AReRH, erf@Ntstintitd, o).
H SLP, and Iﬁ%%ggo(%v?gégggft%&%ﬁée%gr gg uSET. 1%erni(e) e tr? erss1 for )
peri odi ¢ t Vh§epeets seemciden batyeaoaPliPEecganpaend aadil-SLiPhrdd-pal, whereas SUPL
nunber of position reports, an Ssi star ime to begin
reporting. CRW%Télwlé‘ﬁFg‘ié‘?t‘dﬁg}@ldﬁgﬁl&g rzg”@%%eﬁd at$’]1?‘%gered service may
correspond fpgaaihe BEE. eBt SokR% niQRYE REhAECtHRMEINhAY intddeb i Gisited/serving
predefi ned geographic area, the SET |ocation, velocit

or. .
accel er at i OWtEPrnigrng hpipe pewdek iLAG A IsarRSLIAE netyiork %%8-0}{.13“[:6 petwork 104
hi stori cal .trigge . SRIYHke VA CH t h b
csti mat oo HEdLARCE SRVRESHER Lokl PRIERCEED oo, 1SHORERRELDS Bitfuces
sendi ng t hemsliPr €30 khat seppdie 1bbaBoR. seifiees Sl praitiossigd Réquesting oetedrk 108

position esti mates/easure S tain predefined conditipon
are net. declggl%%?qupﬁglggg{;ﬁr@;% ﬁg‘?‘tﬁg?ta?‘ﬁPW%&‘i’?aBPn csgf‘ilciﬁsall%r SUPL
coverage ar;%eﬁ@y E8NH 186 PISIROS0! LRIRESIH 168 &sh WReMek bn SE.COMIGHSy include
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[0023] The SUPL entities in FIGS. 1A and 1B are described in document OMA-
AD-SUPL-V2_0-20060619-D, entitled “Secure User Plane Location Architecture,”

Draft Version 2.0, June 2006, which is pﬁblicly available from OMA. The network

entities in FIGS. 1A and 1B may also be referred to by other names in other networks
and other location architectures. For example, in a 3GPP-based network (e.g., a UMTS
network), an SLC is called a Gateway Mobﬂe Location Center (GMLC), an SPC is
called a Serving Mobile Location Center (SMLC), a SET is called a UE, and a SUPL
agent is called an LCS client. The functions and signaling performed by the 3GPP
‘entities are similar to those performed by the corresponding SUPL entities, thereby
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 Assisted GPS (A-GPS) or A-Galileo SET assisted only,

e A-GPS or A-Galileo SET based only,
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A-GPS or A-Galileo SET based preferred with A-GPS or A-Galileo SET
assisted as the fallback mode,
e Autonomous GPS or autonomous Galileo,
e Hybrid,
e Advanced forward link trilateration (A-FLT),
e Enhanced observed time difference (EOTD),
e Observed time difference of arrival (OTDOA), and
¢ Enhanced cell/sector and cell-ID.
[0025] For a SET based mode, the position of the SET is determined by the SET,
possibly with assistance data from an SPC. For a SET assisted mode, the position of the
SET is determined by the SPC with assistance (e.g:, measurements) from the SET. The
autonomous GPS and A-GPS methods derive a position estimate for the SET based

solely on satellite measurements and have high accuracy. The hybrid method derives a

position estimate base‘d on both satellite and base station measurements and has high
' accuracy and high reliability. The A-FLT, EOTD, and OTDOA methods derive a

position estimate based on measurements of base station timing made by the SET and
has good accuracy. The enhanced cell/sector and cell-ID methods derive a position
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 sighal
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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Periodic location service

Provide location information multiple times based on
periodic triggers.

Periodic area event
location service

Determine location information periodically but report
only when area event triggers occur.

‘Historical location service

Provide location information obtained previously when

specified conditions are met.

[

0027]

Immediate location services may also be referred to -as network initiated,

SET initiated, roaming, non-roaming, and so on. Periodic, area event, and historical

location services are also referred to as periodic, area event, and historical triggered

- services, respectively. For triggered services, the reporting of position estimates is

determined by triggers or trigger mechanism that indicates when to report the SET

location to a SUPL agent. The triggers may be determined by the SUPL agent, sent to

the H-SLP, and then forwarded to the target SET. Periodic triggers for periodic

triggered service may comprise a periodic interval, the number of position reports, and a

possible start time to begin reporting. Area event triggers for area event triggered

service may correspond to the SET entering, leaving or remaining within a predefined

geographic area, the SET location, velocity or acceleration changing by predefined

- thresholds, and so on. For historical triggered service, the SET may decide to store

position estimates/measurements when they are computed/gathered as opposed to

sending them directly to the H-SLP. The SET may send prior stored position

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 originate from the network, with the
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Table 4
Roaming/Non-roaming - | Description
Non-roaming The SET is within the service area of its H-SLP.
Roaming with The SET is outside the service area of its H-SLP, but the

H-SLP positioning H-SLP still provides location functionality.

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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[0033] A set of message flows may be defined for each of the supported location
services. Each message flow may b'e applicable for a specific location service and a
- specific set of conditions, e.g., proxy or non-proxy, roaming or non-roaming, network
initiated or SET initiated, and so on. A specific message flow may be used to-obtain the
desired location service for the applicable conditions.
[0034] For clarity, a number of exemplary message flows for different location
services and conditions are described below. Table 5 summarizes the message flows
shown in FIGS. 2 through 18 below. Each row in Table 5 is for one message flow in
the figures, and the “Xs” in the row indicate the conditions applicable for that message
flow. For example, the first row indicates that FIG. 2 is for periodic location service,
proxy mode, network initiated, and non-roaming. The non-roaming message flows are
applicable for the network architecture shown in FIG. 1A. The roaming message flows
are applicable for the network architecture shown in FIG. 1B. Many of the SUPL
messages in the message flows are described in document OMA-TS-ULP-V1_0-
20060704-C, entitled “User Plane Location Protocol,” Candidate Version 1.0, July
2006, and in document OMA-TS-ULP-V2_0-20060727-D, entitled “UserPlane
Location Protocol,” Draft Version 2.0, July 27, 2006, which are publicly available from
OMA. Fewer, different and/or additional message flows may. also be defined for

locations services.

Table 5
Location Service Comm Mode || Initiated by |{Roaming/Non-roaming

| FIG. iizric g/r:r?t i)hrisc Proxy ggylzy \I’:’I(?I";k SET ?Io(;?n \lf{-OSéLH]El’ II;OSaLn;

2 X X X X

3 X X X X

4 X X X X

5 X X X X

6 X X X X

7 X X X X

8 X X X X

9 X X X X

10 X X X X

11 X X X X
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14 X X X
15 X X X X X
16 X X X X
17 X X X X
18 X X X X

[0035]  FIG. 2 shows an embodiment of a message flow 200 for network initiated
periodic triggered service for non-roaming in proxy mode. SUPL agent 170 desires
periodic position estimates for target SET 120 and sends a Mobile Location Protocol
Triggered Location Response Request (MLP TLRR) message to H-SLP 150 (step A).
H-SLP 150 is an SLP with which SUPL agent 170 is associated. The MLP TLRR
message may include a client identifier (ID) for SUPL agent 170 (client-id), a mobile
station ID (ms-id) for target SET 120, and quality of pesition (QoP). The QoP indicates
the quality of the position estimates being requested, which may be quantified by the
required accuracy of the position estimates and/or other criteria. The message may also

carry periodic trigger or other event trigger information, e.g., a reporting period and

- number of reports.

[0036] H-SLP 150 authenticatés SUPL agent 170 and checks if the SUPL agent is
authorized for the requested location service based on the client ID. H-SLP 150 also
applies subscriber privacy against SUPL agent 170 based on the mobile station ID. For
the privacy check, H-SLP 150 may verify if SUPL ageht 170 or this type of SUPL agent
is allowed to request periodic location information for SET 120 and whether SET 120
may need to be notified of this request and allowed to accept or reject the request. H-
SLP 150 then looks up SET 120, verifies that SET 120 is currenily not roaming, and
may also verify that SET 120 supports SUPL (step B). H-SLP 150 obtains routing
information for SET 120 and uses the routing information to send messages to the SET
(also step B). '

[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 (seésion~id), a trigger type indicator, a
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proxy/non-proxy mode indicator (SLP mode), a proposed positioning method
(posmethod), QoP, a key identity (Key Id), a message authentication code (MAC),
and/or other information. The session ID includes a SET session ID Selected by SET
120 concatenated with an SLP session ID selected by H-SLP 150. The session ID is
used to identify this SUPL session. Multiple simultaneous SUPL. sessions may be
supported on both H-SLP 150 and SET 120 with different session IDs. For message
flow 200, the trigger type indicator indicates periodic triggered servicé as the requested
location service, and the proxy/mon-proxy mode indicator indicates proxy mode. The
Key Id identifies a MAC master key used to verify the MAC and authenticate the SUPL
INIT message. The SUPL INIT message may also include a notification element if the
result of the privacy check in step A indicates that notification or verification to target
SET 120 is needed. H-SLP 150 also computes and stores a hash of the SUPL INIT
message prior to sending the message to SET 120.

[0038] SET 120 receives the SUPL INIT message from H-SLP 150 and either
attaches itself to a packet data network if the SET is not already attached or establishes a
circuit-switched data connection (step D). SET 120 may determine if the SUPL INIT
message is authentic based on the Key Id and MAC, if these parameters are included in

the message and are supported by the SET.

- [0039]  SET 120 evaluates notificaﬁon rules and follows the appropriate actions.

SET 120 also checks the proxy/non-proxy mode indicator to determine if H-SLP 150
uses proxy or non-proxy mode. In message flow 200, the proxy mode is used, and SET
120 establishes a secure IP connection kto H-SLP 150 using an H-SLP address that is
provisioned on the SET by the home network. SET 120 then sends a SUPL
TRIGGERED START message to start the periodic triggered session with H-SLP 150.
This message may include the session ID, a location ID (lid), the capabilities of SET
120, a hash of the SUPL INIT message (Ver), and so on. The location ID provides cell
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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[0040] H-SLP 150 receives the SUPL TRIGGERED START message and may
compare the received hash with the stored hash to determine whether the SUPL INIT
message was properly received. H-SLP 150 selects a positioning method to use for the
periodic triggered session by considering the SET capabilities included in the SUPL
TRIGGERED START message. H-SLP 150 then sends to SET 120 a SUPL
TRIGGERED RESPONSE message that includes the session ID, the selected
positioning method (posmethod), and periodic triggers (step F). Alternatively, H-SLP
150 may send a list of supported positioning methods (which may or may not be
prioritized) in step C, and SET 120 may select one of the supported positioning methods
and return the selected positioning method in step E. In any case, after step F, SET 120
and H-SLP 150 may release the secure IP connection. H-SLP 150 sends an MLP
Triggered Location Reporting Answer (TLRA) message to inform SUPL agent 170 that
the triggered location request has been accepted (step G). This message may include a.
requést ID (req_id) to be used as a transaction ID for the entire duration of the periodic
triggered session. The request ID is used for MLP between SUPL agent 170 and H-SLP
150, and the session ID is used for SUPL between SET 120 and H-SLP 150.

[0041] Steps A through G are setup steps for periodic triggered service. Step C
initiates and notifies SET 120 of the SUPL session. Step F completes the initiation
phase and starts the répoﬁing phase. Locationrinformation for SET 120 may thereafter
be reported in accordance with the periodic triggers determined in the setup steps and
sent in step F.

[0042]  When the first position estimate is due, as indicated by the periodic triggers,
SET 120 attaches itself to the packet data network if it is not already attached or
establishes a circuit-switched data connection. SET 120 then sends a SUPL POS INIT
message to initiate a positioning session (e.g., a positioning protocol session in RRLP,
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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SET. The assistance data may be any data that is useful for position determination and
may be dependent on positioning methods. The assistance data may comprise Almanac
and Ephemeris data for A-GPS positidning and may comprise other data for other
positioning methods.

[0043] H-SLP 150 receives the SUPL POS INIT message and determines if a
suitable position estimate is available. A suitable position estimate is a position
estimate that meets the specified QoP. If H-SLP 150 can calculate a suitable position
estimate (e.g., a cell-id based position estimate) based on information included in the
SUPL POS INIT message, then H-SLP 150 can proceed directly to step J and does not
engage in a SUPL POS session (or positioning session) in step I. Otherwise, H-SLP
150 and SET 120 engage in a SUPL POS session and may exchange several successive
positioning procedure messages (step I). H-SLP 150 and SET 120 may employ a SUPL
POS message to exchange positioning procedure messages (RRLP/RRC/TIA-801) used
to calculate a position estimafe for the SET. For SET-assisted mode, H-SLP 150 may
calculate a position estimate based on positioning measurements received from SET
120. For SET-based mode, SET 120 may calculate a position estimate based on
assistance obtained from H-SLP 150. In any case, once a suitable position estimate is

available, H-SLP 150 sends to SUPL agent 170 a MLP Triggered Location Report

(TLREP) message that includes the request ID and the position result (posresult). The

position result may include a position estimate, the date and time for the position
estimate, the positioning method used to derive the position estimate, and/or other
information. SET 120 may release the secure IP connection to H-SLP 150 after step L.
[0044] A second position estimate may be obtained and reported in steps K through
M, which correspond to steps H through 7, respectively. Each subsequent position
estimate may be obtained and reported in similar manner. The last position estimate 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 seséion 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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message is not received from H-SLP 150 prior to expiration of the UT1 timer. SET 120
may also set a UT2 timer upon sending a SUPL POS INIT message and may abort a
positioning session if a response is not received from H-SLP 150 prior to expiration of
the UT2 timer. The timers may be set to any suitable values.

[10046] Message flow 200 may also be used for (non area) event triggered location.
Message flow 200 may also be used for all positioning methods. For A-GPS SET based
mode, no GPS assistance data is needed from H-SLP 150, and SET 120 autonomously
calculates a position estimate using GPS assistance data currently available at the SET. -
A simpler message flow may be used for A-GPS SET based mode.

[0047] FIG. 3 shows an embodiment of a message flow 300 for network initiated

periodic triggered service for non-roaming in proxy mode for A-GPS SET based mode.

~Setup steps A through G in message flow 300 are the same as steps A through G in

message flow 200. When the first position estimate is due, SET 120 calculates a
positionestimate without interacting with H-SLP 150 and sends the position result in a
SUPL REPORT message to the H-SLP (step H). H-SLP 150 forwards the position
result in an MLP TLREP message to SUPL agent 170 (step I). Each subsequent
position estimate may be obtained and reported in similar manner. If SET 120 desires
updated assistance data, then the SET sends a SUPL POS INIT message (step L) and

. engages in a SUPL POS éession with H-SLP 150 to receive the requested assistance

data (step M). Steps L and M are performed whenever SET 120 desires updated
assistance data. After the last position result has been reported to SUPL agent 170 in
step O, H-SLP 150 ends the periodic triggered session by sending a SUPL END
message to SET 120 (step P).

[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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SUPL positioning procedure. V-SLP 160 selects a positioning method by considering

the SET capabilities included in the SUPL TRIGGERED START message. V-SLP 160
indicates its readiness for the SUPL positioning procedure by sending a SUPL
TRIGGERED RESPONSE message in an RLP Triggered SUPL Roaming Location
Reporting Answer (RLP TSRLRA) message to H-SLP 150 (step G). H-SLP 150
forwards the SUPL TRIGGERED RESPONSE message, which includes the session ID
and the selected positioning method, to SET 120 (step H). H-SLP 150 also sends mi
MLP TLRA message to inform SUPL agent 170 that the request sent in step A has been
accepted.

[0049] For the first position estimate, SET 120 sends a SUPL POS INIT message to
H-SLP 150 to start a positioning session with V-SLP 160 (step J). If the SUPL POS
INIT message contains a suitable position estimate, then H-SLP 150 proceeds directly
to step N. Otherwise, H-SLP 150 forwards the SUPL POS INIT message in an RLP

Standard SUPL Roaming Position (RLP SSRP) message to V-SLP 160 (step K). V-

SLP 160 may proceed directly to step M and not engage in a SUPL POS session if a
suitable position estimate can be calculated based on the information received in the
SUPL POS INIT message. Otherwise, V-SLP 160 and SET 120 engage in a SUPL POS
session and may exchange several successive positioning procedure messages, which
may b_e tunneled over RLP via H-SLP 150 (step L). V-SLP 160 or SET 120 calculates a
position estimate. V-SLP 160 then sends to H-SLP 150 a SUPL. REPORT message that
includes the session ID and the position estimate (step M). H-SLP 150 then sends to
SUPL agent 170 an MLP TLREP message containing the request ID and the position
estimate (step N). Each subsequent position estimate may be obtained and reported in
similar manner. After reporting the last position result, H-SLP 150 ends the periodic
triggered session by sending a SUPL END message to SET 120 (step Y).

[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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SRLIR message to V-SLP 160 to obtain a coarse position of SET 120 based on the
location ID received in step J (step K). V-SLP 160 may translate the location ID into a
coarse position and returns the result in an RLP SRLIA message to H-SLP 150 (step L).
H-SLP 150 may use the coarse position as a final position estimate if it is sufficiently
accurate or may use the coarse position to obtain assistance data to send to SET 120 in
step M. H-SLP 150 and SET 120 may engage in a SUPL POS session to obtain a more
accurate position estimate for the SET (step M). H-SLP 150 then sends the position
estimate in an MLP TLREP message to SUPL agent 170 (step N). Each subsequent
position estimate may be obtained and reported in similar manner. After reporting the
last position result, H-SLP 150 ends the periodic triggered session by sending a SUPL
END message to SET 120 (step Y).

[0052] FIG. 6 shows an embodiment of a message flow 600 for SET initiated

_periodic triggered service for non-roaming in proxy mode. SUPL agent 122 residing on

SET 120 (as shown in FIGS. 1A and 1B) receives a request for periodic triggered
service from an application running on the SET. SET 120 attaches to the packet data
network or establishes a circuit-switched data connection (step A). SUPL agent 122
uses a default address provisioned by the home network to establish a secure IP
connection to H-SLP 150 and sends a SUPL TRIGGERED START message to start a
SUPL session with the H-SLP (step B). This message may include a session 1D, the
SET capabilities, a trigger type indicator, and a location ID. H-SLP 150 verifies that
SET 120 is currently not SUPL roaming, selects a positioning method consistent with
the SET capabilities, and determines routing information for SET 120 (step C). H-SLP
150 then sends to SET 120 a SUPL TRIGGERED RESPONSE message containing the
session ID, the positioning method, but no H-SLP address to indicate to the SET that a
new connection will not be established (step D). SET 120 and H-SLP 150 may release
the secure IP connection.

[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-
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SLP or the SET calculates a position estimate (step F). H-SLP 150 then sends to SET
120 a SUPL REPORT message containing the session ID and the position estimate (step

-G). For A-GPS SET based mode, steps E to G may be omitted, and SET 120 may

autonomously calculate a position estimate based on GPS assistance data available in
the SET. Each subsequent position estimate may be obtained and reported in similar
manner. After obtaining the last position result, SET. 120 ends the periodic triggered
session by sending a SUPL END message to H-SLP 150 (step N).

[0054] FIG. 7 shows an embodiment of a message flow 700 for network initiated
periodic triggered service for non-roaming in non-proxy mode. Message flow 700
includes all of the steps of message flow 200 in FIG. 2 and further includes additional
steps for communication between SLC 152 and SPC 154 within H-SLP 150. SUPL
agent 170 sends an MLP TLRR message to H-SL.C 152 (step A). H-SLC 152 verifies
that SET 120 is currently not roaming and obtains routing information for the SET (step
B). H-SLC 152 requests service for a periodic triggered session from H-SPC 154 (step
C). H-SPC 154 grants or denies the request and informs H-SLC 152 accordingly (also
step C). »

[0055]  H-SLC 152 initiates the periodic triggered session with SET 120 (step D).
SET 120 attaches itself to the packet data network or establishes a circuit—éwitched data
connection (step E) and starts the periodic triggered session with H-SLP 150 (step F).
For authentication in the non-proxy mode, SET 120 includes a SET nonce and a key-id
2 in the SUPL TRIGGERED START message sent to H-SLC 152 in step F. The key-id

~ 2 corresponds to a PP2_SPC_Master_key used to generate a PSK_SPC_Key, which is

used for a PSK-TLS sessjon between H-SPC 154 and SET 120. H-SLC 152 uses the
key-id 2 and SET nonce to create a key to use for mutual H-SPC and SET
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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to H-SLC 152 (step L), which in turn sends the position result to SUPL Agent 170 (step
M). Each subsequent position estimate may be obtained and reported in similar manner.
H-SPC 154 is informed of the end of the periodic triggered session through internal
communication in step T. After the last position result has been reported, H-SPC 154

ends the periodic triggered session by sending a SUPL END message to SET 120 (step

V).

[0057] For area event triggered service, SET 120 may store area event triggers,
continually update its position, and determine whether an area event trigger has
occurred based on its current position. For simplicity, the message flows below are for
cases in which a single area event trigger ends an area event triggered session. In
general, area event triggers may occur any number of times before ending the area event
triggered session. 7

[0058] FIG. 8 shows an embodiment of a message flow 800 for network initiated
aréa event triggered service for non-roamiﬁg in proxy mode. Steps A through G of
message flow 800 are similar to steps A through G of message flow 200 in FIG. 2, with
the following differences. SUPL agent 170 requests area event location information in
the MLP TLRR message sent to H-SLP 150 in step A. H-SLP 150 initiates an area
event trigger session with SET 120 by sending a SUPL INIT message with the trigger
type indicator set to area event in step C. H-SLP 150 may include a definition of the
event area in the SUPL TRIGGERED RESPONSE message sent to SET 120 in step F.
[0059] When the first position estimate is due, as indicated by an area event trigger
mechanism in SET 120, the SET sends a SUPL POS INIT message to start a positioning
session with H-SLP 150 (step H). H-SLP 150 and SET 120 may engage in a SUPL
POS session and obtain a position estimate for the SET (step I). If the position estimate
is calculated by H-SLP 150, then the H-SLP sends the position estimate in a SUPL
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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‘message to SUPL agent 170 (step U). H-SLP 150 ends the area event triggered session

by sending a SUPL END message to SET 120 (step V).

[0060] Message flow 800 may be used for various positioning methods. However,
certain steps within message flow 800 may be omitted for some positioning methods.
For example, steps I, M and Q for SUPL POS sessions may be omitted for cell-id based
positioning methods. Steps J, N and R for sending position estimates to SET 120 may
be performed if the position estimates are calculated in H-SLP 150, e.g., for A-GPS
SET assisted and cell-ID based modes. Steps H through R, except for steps K and O,
may be omitted for A-GPS SET based mode where no GPS assistance data is needed
from the network and no interaction with H-SLP 150 is required to calculate a position
estimate. For A-GPS SET based mode, steps H and I may be performed whenever
interaction with H-SLP 150 is needed for GPS assistance data update.

[0061} FIG. 9 shows an embodiment of a message flow 900 for network initiated
area event triggered service for roaming with V-SLP positioning in proxy mode. Steps
A through I of message flow 900 are similar to steps A through I of message flow 400
in FIG. 4, except that area event triggered service (instead of periodic triggered service)
is requested in steps A and C. H-SLP 150 may include a definition of the event area in
the SUPL TRIGGERED RESPONSE message sent to SET 120 in step H.

[0062] . For the first position esti'mate indicated by the area event trigger mechanism
in SET 120, steps J to M are performed in similar manner as steps J through M in
message flow 400. If the position estimate is calculated in V-SLP 160 or H-SLP 150,
then H-SLP 150 sends the position estimate in a SUPL, REPORT message to SET 120
(step N). SET 120 compares the position estimate with the event area and determines if
an event trigger condition has been met (step O). Steps J to N are repeated whenever
the area event trigger mechanism in SET 120 indicates a new position estimate should
be obtained. When fhe 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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Roami ng Po&i%i Gt Akt mdssints) 2 prestioaqstimeto\auSironioly; sige fotdutond@idas THS or
may proceed Pk Yadh nHeP wiERNM: 88T 18] g8 %t "0k ar%g%ﬁtapgtsepsls.s SET"120

may also store measurements in step L if allowed by H-SLP 150 in step F, provided that

—1h)




WD 2007/ 025143PCT/ U52006/ 033250 17 SRLIR nessage to V-SLP 160 to
obtain a woarsropesi tion of SET 120 based on the | ocati aoi@wenssrsed
in step J (step K). V-SLP 160 may translz&e the location IDinto a
coarse position and returns the result ifiTan ALP SRLI A nessage to

H SLP 150 (step L). H SLP 150 may use the coarse position as a final

position est hf i gecl fiicientl rate or_nmay use fhe ]
coarse posi Hﬂgﬁltﬁgdhorg%%rlngé z\fzag isgl'[egtﬁg y&‘g’tsgﬁﬁgoslgﬁﬁapt%o sirregl fRe SeRoping
M H SLP 15Gvaanele@ed inl2ép Fayd SEYAO chihod cSERlnReR @ﬁﬁi@]ﬁ%’a‘bpbt ain a
nor e accuraﬁ?ﬁﬁsmlon estimate for the SET (step M. H 150 then
sends the péY7alon &t 12 mayisancip SIPL REPGRP messagegeontainiSyRistaipehtesuli(s)
170 (step hse posifi estiate ma e oht ai ne
RO B APP o Fob B BiRn oP et PRV, S5 aertbie fedul wich

reported in simlar “nmann

H SLP 150 emgpsriidgeispelebiediand tthd g@elitshs S6S sindihgbatdLRBHAY 2R R:PY ENBuasi-
message to SET,.120 spgg_,Y). [toongj} FIG 6 shows an eirbodi ment of a
message f| oWabHHIEPOERT 15 fleqted anfl SBE(20 dpesteblivhge cenimswivatioe withrE-SLP
non-roam ngi§m sratel 122 i.dipg. on SET 120 (as
shown in FIGS. afwg\pgﬂnléﬁ%%;onre S@E?T{/Og%%gévrléﬁsugé}t% §t:‘g'orf’%legf‘%gi rfp?I%Wé’gg]‘eeﬁUPL
servi ce froREERPRIpphassagei may rincinde @1 o Ktotdie niSEFurenEdts 180/t JRgImSedithates
t he packet gé?tc cpﬁtvxﬁ)rk r est.ablishes a circuit-sw tched data
connection (step Ar-C SBPEC YRR 1§esveddastep lor 44) 4l algerdemaasurements and/or
provi si onedpéyytidhestingis 18 HYedtushyore L - i QR
to H SLP 150 and sends a SBPL TRPpr %E%péﬁiﬂ%ﬁfﬁﬁ%%%%%@e@gﬁgﬁ?fﬁ SGsIP
sessi on wi t P4 BeY compyte pesigipn Bytimataisy ifmeersengmentyare nothindd f@ns 8ETI100. H-

| D, the SET idnidd ' r tvpe indicator, and.a | ocation '
|D. H SLP %%W??a%%fﬁf ﬁ%e?reg%g‘ggb C?‘éB‘étﬁ? PORECY SIEmas(pIn (g MiLRg I LREP
sel ects a possshpoi SIgPIregdnod7C@rgi Nj.ent with the SET capabilities,

and determ outing_[nformation for SET 120 (step C. H SLP 150

t hen sends @@%ET tf%’%ﬁ %’dgﬁr sfeR teamRE nRESPesGoreaets sitpseqent avieni indicated
t he sessi onpy khe tHRBOAEO ShcbONI od, t ddr ess s
indicate to 3{.hee ET t hat "ﬁ&gkeﬂ\)%g %ﬁ%@ct ﬁgﬁyvfnh?ﬁagrflz@%%é&élg ngsolapai/ﬁgd)osmon
(step D). SEEMBEOIayAdesd ShRingd0r way due|SEISE0 hey saci SUPP REFUEE hicgfioe
[ 0053] For t r st position estimate, SET 120 sends a SUPL POS | NI T
nmessage to (%?‘ ga?r“ltnﬁé a|lolosg(i§rf3 i SNTAY SRS 451/ noitian geimetss to H-SEPESO GiepR).
nmessage nayThinelesd@e g 30550 RAt #01) b6 SEfuasRRADIME bdRStinds! '

I D, an NNW posi,tgi E[)]%?esti mat e, girl])d SO on..asﬁgg%é%bm?%g uggc?t@a)%T
Request ed iTop sioecs! mpasremIcatpernd/ar positien SiiPLatROBal INFF nobwps dgen sehf todthe
sui tabl e pogisipo ' el [ ,Lhen .H SLP Lrectly
proceeds to st ebr@egﬁgn%?elss %%)?chﬁégt%glgﬁicr? ngngﬁfﬁfloﬁcgl]tggi'g:%ngo (4) batch
Q her wi se, T8PFi20 wwed ahd SieReohfioma Yorescatiap Gave eNehak. oS UES BSEitidhs define

posi ti oni ng_pr.ocedur sages and either the H WO )
2007/ 025143PETHBAITORP G3EDEE Temalpars O PRETtsEesEEags Ara e inedp o B $i R RSO
estimte ( %@pccﬁilputﬁ'pgﬁﬁoﬁ%g’thh%g) zﬁ&ﬁsoﬁ Rcotvdd %@s&e@gﬂst ﬁ%@@pd

message containing the session |D and the position estina
For A-UPS $erasds@e pesiden estirapis(sEin an MIRRYLREPantssagecio SIMPL Sgeht 120 (step

may aut onorgu I osi.tion estjmte based on UP )

assi st ance rgﬁa%“g%\?}' Zilsl%glﬁ?%%ls% r&ﬁl«? t %Smélaf P%St%‘g’eﬁ%‘é‘?ﬁe(go@?f ?@t‘%frfeme"al by
estimate mURIeagdt a70ed-8P 15€RadS 84 HidlorSdalid SHerdi B8N pHLE!

obt ai ni ng | ast position result, SET 120 en sert he pel?i gél&gdmg a SUPL

triggered mesagy (e bilAg (demUPL END message to H SLP 150 (step

N). [0054] rbd3417 ShRYS | JB s a nmessage fl.ow or .

net wor k i n:f?i ag ed peri %)%i@%&?%)i%gger e lgél%tv? c I?%?’gag?oh%'og&%né’lirﬁmeval of
non- pr oxy hstEicaMesaageméitowndd posicbuidesi!for @bnkrbinink GRS prIBS SRRE.
flow 200 iR G 2 aﬂ,g()sfur her includes additional steps for

communi cat i 8Etien/\S158nds5 a0 JMi-Psbitstamionl wfeqstian Hngnediats ORe@loRY (HLIR)

agent 170 seRdgead HEEP TsBRs{ESSRIPhik dddsape tudy %cﬁlﬁitee&rﬁéter@crsl%e%ala?st—
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



[ 0056] For the first position estimate, SET 120 sends a SUPL POS I NTT
nmessage twosiarg2sa43p0si ti oni ng session with H SPC 154 ( gicapsidos/oSE5o
120 and H SPC 154 nay exchange positi Onis%# procedure nessages and
calcul ates a position estimate for the (step K). H SPC 154 then
sends the position estimate through internal conmunication WO

urn sends (Rt g8 (EoH Y, 620 preopdicalrs Rbesity 5T e HackURL sgen i

subsequent p@hbiitedfoL Sk rdqiesedBvRE, MAtBLNETBRGiHERRNIcSd H-B1.PI 1% Ba
manner. H SPC 154 is inf%?ﬁed of the end of the pgr?%{c}iig tr?ggelgggg{mns
sessi on t hr BigReiimioanaian o6 FRini Patridowses thestogpng infafmagionttheehdstessages to

position resul epgr. SPC 154 ends t.h eri.odi c
triggered sglg S§;%’E%%§;?§t§ﬁ§ )hgﬁ éstlgﬁ?ﬂid_kgﬁﬁl ?geﬁgrgmteﬁa@%kﬁitﬁfjcgsIP%aﬁuWemS
[0057] For aseborepesition tit@grsetitieINT d20 B3EJentia} MBMUMA! REB@ESE RYSTON
triggers, continually update its position, and determ ne whether an

area event PFFGEefSHRS) odbifrmenagmuay induqde HesassieniD,gbe ictitesia. foFeglecting
sinmplicity,p; . ] C i.n_which a single
area event ?lﬁéagisgﬁﬁ%ﬁ sﬁgﬁ&‘éﬁ%@?k@%{ﬁ ?srt llﬁrg%%sf %%9 §re°stﬁs1€fr6#.°npﬁm§’ener al
area event [0073per SHEhI20estabiiskosya seoniedP whnédtiorsviteHBIP esol(sigp bhesET

area event @é ereﬁl]. essjon. [0058] FlI % 8 shows an enbodi ment of a
nessage flo (138 ?Cft% 1%&%}1}921? PP S8 05 ROS1NEYD estimetes Jrissd an $be vecgived
for non-roagitBga bl AKX YodiBSILres TSRS SUPHTRAHIIR %soaglg?? ggguﬁ '}%"ﬁ%ﬂg),

are simlar_to steps A hrou%h G of nessage flow
the fol | owi Agldl 15 eenices anpbitorigymassutaifente (reeives imsten B uso corresponding

| ocation i t] i.n t P.TLR ssage.sent.to H-SLP in .
coop A" SBRRG bnd . | B8 SHE R RS TR B Bintes i P ftporical
120 by sendiowgtian Subkediatyl Answes SHUEA WnbRadd® SUPIOSRN: I WPRidpTdi cat or

set to are ()ejnt h’ﬂ sgp C. HSLP 150 may include a definition of _
the event g[rﬂgi in £RE- mwwm@ne BRaNSEageeiien g 80 Enmetvorkiitiated
120 in st eppe'ﬁod[&oét%]a Mgn tﬁ%‘%réd ESiticBORY Lo QWi S&%Oh%gg.gegg.?.%oaHﬁng

indicated by an area event tTigger nechanismi
sends a SUPCeRT®s] Niriggergsegeorn magtherstaredioint iSOR ad 188F 1098 thatdew SLP

H SLP 150 (ste F% H—SLI% 121;L'Ogand SET 120 may epgage .i.n_a SUPL POS
sessi on and™ fgé SeSSI00 s iLIP Hessisd Sratien fsw 1?%%6 1%@‘7‘ od=y-Fyo 3 V-§1Hg from
posi tion esdneMAtSLH fo Gafthdt WP, by AbSlPyIS0 14 REMHIhS. F%/%Ea[g%% 1500
the position estimate in a SUPL REPORT nessage to SET 12 step J).

SET 120 corpdides ahinipsionisean pese.nafiestWoediionhghaes;ente-mritaioanghase, and a

det erm nes | t i I i bl h. b (step K. |
thi s exampi oo ioEHER pats. 98 QI b PLARER SHEROTE b By e picbapes
repeat ed wheravie tipgerdemsgoeBtartsl ing@enisiBECA&ROAMahd ST bd 2nitted if the

i ndi cates that a, new 1Eosi tio gsti mat e should be obtained. In this

exanpl e, t (E8gGredsesvan slarte i the fowF @ BKst ep S. SET 120 then sends a
SUPL REPORTY sagg, Gentiaksd SSd ot

ostimmte t o oL P abee (Lakitilihale ST ST IO AP A VL PITRE Blesppcin
in an M.P BLREEO. Vibip 007202 5143RCTA¢BRO0E: 08 3RAQVAR tHggsd gefoimatDdPQoP,

agent 170 . SLP 150 ends t r vent tri red session,
by sendi ng(cglgr%waﬁﬁ}gr ﬂ_@?& HgW%IOEE#%%% f@t %e&erwges[aog' RASnige yisiod
800 may be nesestkfrorwhiah ISBIS 120 %bd k@B ERE AR terfiVS iR SEP A B ports
steps within nmessage fl ow 800 ngi be omtted for sonme positioning

met hods. Féregekethisace §tiepB).| H-BM-BAF0Qonisets SUSLPPEB2 se ssqusissemeiye bed to
omtted for - | L Qnin t.ho t ens N.an for

sendi ng posd F%lﬁjtr)dr? eelg?sﬁﬁ.%ﬁg% H{%@c@@ éﬂﬁgcsggyb}bgﬁﬁ{é}?f lceg:dﬁeétepf C?th-%LP 1602
posi tion estspnedsssy @nding decprbpdsed positibhiSk RieliRfi(s) o B-SLP 250 ArdS). SERLP
assisted a g cel | -JD based nodes. pSte sﬁ%l throusg)jh R, exceplé éfﬂ??) st eps

K and 0, mey’5&% INGT mes13es LB T pizausineoB e SwhehR preh, OPSTDP/IP (step
assi st ance gjatphik $ndiefAGHay (RMde"Ge MENRES p%gﬁgor%%g'rﬂétﬁ(r)&%)t, ' RBAMED and

verification information, QoP, service type (e.g., periodic or area event) and/or other

information.




[0062] For the first position estimate indicated by the area event

trigger _nwoman/en43n SET 120, steps J to M are perfor me@dmusaoosiosyso
manner as steps J through Min nessage I—ééw 400. If the position
estimate is calculated in V-SLP 160 or LP 150, then H SLP 150

sends the position estimate in a SUPL REPORT nessage to SET 120 (step
N). SET 120 are position estimte wth the eyent area_and

det er mi nes ﬂﬁ} e\ fquiQfé#@Fné&‘i’H%P?t&? VeEGRtgR T requirdo) If SEEpR0
J to N are 5epRAk et hen@uete it @ahEYSPbsckogbhi gﬁﬁ%ﬂﬁ&i ikt

120 indicates a I’IEV\%prSi ti one estimate s%og%sg 8 obtlzlél1 ned. \g\%en ?%@gﬁsar
area event geanty peggéssiod wiensteepesitd, tHSETSEIR 026 estaldishesSURcuREFOEnection to

150" (9t ep. BE) L FH P e g p s THECHREE R s T -S0b | b pis
170 (step Chikssid ﬁﬂgsin&ﬂﬂ@e %h@aSEFg%%aﬁi%ii:oi%gﬂh@dsﬁ?sﬁﬁcgﬁbnbl(e.ge”ﬂjp?&(iﬁate

SUPL END nessage to SET 120 (ste . ] FI G 10 shows &n
embodi ment eF0rgNAes oa tpsatioollp)1 anWor ghemisfonmation (tep B dd-ShPekbOcioemdrds the

St ena a by S Tl mE R R sl s s 3 3 BEB! FoR B D B AP e
| of nessageithla0SUB0TRIVCERHYY RERPOABRIChELE20 Q8 PRB 3R E-SI0P Fb6forfards

except that area event triggered service (instead of periodic
triggered str¥EtdyOiser By wasspee By pacludehg positippigg metlsyl selggted for the
i nclude a dgfd.Rili Q8 : b . P
masage sent E5 Ler 10b SR B Rb BBt pbiSiip i preh o oig B SER
esti mat e i n3@& andk8EDY120hstorartba selemed pogiligieg metahian$BMm 120 mn&cf HLDP 150
steps J to M ar_g 2Pergoﬁ?msd in simlar manner as steps.J tIﬁTOi{Igh Min
message f| oW?5EHSSP{NG eCOBB§thPPO?Ig'e§ TITAEE HeeUAPLIRRg - HSHE 3PP ratgms
or V-SLP 16&h MIFETLRAShEsdRGo S Sadeif1 MODiihdiOate Bk HFRLEedrBd Srvitlequest
REPORT nessage to SET 120 (step N).  SET 120 conpares thé position

esti mat e wi Bas hepe aeagpig. area and deternines if an event trigger

condition h en . ep N are repeated whenever
the area ev@(r‘tl’t7 bfri &gleﬁ?e %gst(t:ﬁgcr# zs)ﬁ ggr‘lseséﬁlfzﬂ% PP ea .eg?ogatﬁ%%vsﬁaﬁ]@f‘t‘?”ghﬂ'
estimat e shSLP d50¢ootht dirnedsitidh estithite (aee&)evenlitabk hedsaaeed nhdy 15 @Rd

AA, SET 120 segdf a.SUPL REPORT r,ressa%e contajning the session I'D and
the positi offf 8% {qratien session siepending pa fthesalgsyed ppsifrming methndwanddibe trigger

position esghont e LGy - 7 ol e 1 7 ve
triggered s%ygg?%%’ %Os%gﬁ%rl %g@gkgﬁp%oéﬁgﬁgeﬁgg@ﬂgy%g I_%%‘P(aig fg glﬁ)a%ﬁwel
[ 0065] FI G the letatior semsiosrvidBLRenV-61.P 4 6AesBageroky owdd 100 HST.PSHFSLP 150

initiated area_event tri. ed i f non-roam.,ng i n Pr.oxy .nmode.
Steps A t hiBagReB s RO 3R 5p 1 Bl BRSNIT Sheipdes Anl gyt s s Inkangin
D of nessagdafRIPUSGTOSII 160450 SrdeLULEhint MaknitHl @8ai8Y BBditidd.| BUSILRA50 and
service (instead of periodic triggered service) is requested in step

B. [0066] FoPET HE0fay consiyst theolpediam seasian. A patiedichypertiag ar eeheavamgrea -
trigger nec | S P 0 re..perf 1N Sk
manner a5, ot ons EErP ARt SLE O30 mbitelh A G b BRE R itk
posi tion eshessagetorbUAL tagenteNOnstepiga Saepd KleaheMninag Heibpaaredeadiumber of
trigger conditipon has. beea met (ﬁ%@p I_?Eg“ Steps Eto H are_repeated
whenever t HEP&E 5 T Bigeered i sgi5ian: nWoRm AEdnl 20 rieEte anasse fuf doprEen sespisw in
posi tion esdd ; [ t i ' .
triggered in %%?eéﬁ@%lé!? Sl%gs(l)&]?f)a?%\g‘ré%g St gwplgg ﬁa?gér?ﬁte}lgtcﬁgl%ta %es?rga ngE{LSLP

agent 122 witOai(pr BESILPL 2T if dles wiggewed isessfeinGartedAn alredhdrd) nétsody)). §-SLBHBOa
120 ends the_area e i ggered session by.sendi.ng a SUPL END
nessage to IPE%E"F‘?%&%@;P%@ %%.Ssa[gﬁé%% Fitedus fédes WBRE“%F’@&B‘ witigtento HrSLP
message f 1 o0lRRH N Whidl foBkdedl BielhalSsk @F ST eY6 (deg) Db.}g@ﬁfs%ﬂes%%e}/r}&%es
ow

for non-roam ng I n_non-proxy node. Steps A through’l of nessage
1200 are siYHT 420 eloths fadlsd lgcatinm srsgiony of message flow 700 in FIG 7,

except t hat[()ﬁé(ﬂa eYf e tré—ﬁrﬁ@ﬂo%dpﬁaesg,v lw%?ch( 'ta@:%é %?gceolcﬂhgneervlero %IE('\F 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).




WO 2007/ 025143PCT/ US2006/ 033250 22 requested in steps A and D. H SLP
150 may iwoladeoxdigefinition of the event area in the Suelr/idRbi6EESED
RESPONSE nessage sent to SET 120 in step J<;< [0068] For the first
position estimate indicated by the area % ent trigger nechanism in
SET 120, steps T and K are perforned in simlar manner as steps 3-

d Ki I 700, 1f. th sition estimate is calculated in
H SPC |124,rre?ﬁ§gg’te%sé‘g‘%vfgﬁﬂ’cné"i saﬁﬂ‘ga%BB ) DGR e ciiges DA, ©.. the

REPORT mess egeaitiag $ambk2Qf p6i8en leétimaﬁEsTfojf?&ri_G]@i@Hﬁ E8S dePRcPES % tn%@ THuration

estimate with the event area and detennines if an éevent trigge

condi tion hEY¥ Besvenbirigest esving.. HePeRd50 determvings e newpéstldtil berassdeon the

Le, 2 o2 SvRRbab] HO%8h ARGNARI SN ST AARRAI AL i net RO KT b0l
U, SET 120 &epdQ).aVssiEe IWP%t%@Sﬁﬁﬁniﬁgﬁﬁe@hdﬂM&%}@QS(PLOTRIGGERED

estimate to LC 152 (ste .. HSLC 152 infornms H SPC 154 of the
end of the Bgégoé\(ﬁ@nmeﬁagagé B 336 (9P Rhrvduigh farweesisrthe message to SET 120

comuni cat i e .y ds ition.esti e.n .a..
YELP TLREP %gb é%%e??%q%ﬂﬁ_?ﬁ?ge%?@ﬁﬁ‘(@&%? %%01%% aie%ﬁc]’se ‘%St‘?g%]r §§Qé{}‘é‘ﬁ‘ted
triggered s@ggbmdl@gatisedgmg. a SUPL END rresrsa_g:a t0t SET 1i28di(§t ep Y.

[ 0069] Hi st of, triggere ervice nma e simlar to per ) _
triggered s@tos?\_te |Iﬂ%%h 0 ?gwmﬁg_sgﬁdf%ﬂre%%sth% Iwgeéemew?ﬂrewmw-
be obt ai HEdSEEIIlS@Sjm@tﬁ'i{ﬂéa&es%d‘(%%ﬁﬂn%ﬁ Iggr events occur tor a
target SET. However, the nmeasurenents and/or position estinmate may or

may not be H883Lt edIGnieghawe by embedifviest of 4 massage flggd6ea faarenyak initihted

t he -SET sto . later sends histori.c measurengent rat her t o
historic poé?qﬁd@tgl&g%eﬁé?%‘ie hE {1 HEE 8B RIEC 3{5 58 %92&? may be
convert theusedas praesefihfessaatdldn O®m BIQR Qsértm;éﬁa%@’iﬂé\ﬂ%bé $n FIGSE NNk Qige
t he SUPL agent. é’@ble 6 lists some reporting nmodes for historical

triggered s@?‘@ilé ) msfyded p Histigation/sewd phase ansadoentiondhaset requi r enent s

and may useroggiif er gpt A e a e, L ng; Mbde
Descri );;t [ oﬁ[Ong%t]i t%mnéh%\/e%%gééeé&ng Rg%gaﬁglp g‘r %eglg |€lt7 50%82\% Itt é]qn%%{gg 1asroean MLP
provi ded i n[kRBImessage thauasiy- ineklde treriediRe ales telvem, hasicak 6B dbRriad dé@tion

ition.est]j .ef d. but historical nmeasurenents and/or
bosi ti on eapi e Ee 3. By T BayStenciuiieiefn (57 Ab Fnids LybreHis that

and/ or posiSEPN2@ % hdtebesind! MARUAYGHESUPE (Sep BY.N1RSPAUSH senddQ SUPL INIT
2007/ 025143PCT/ U82006/ 033250 23
message to SET 120, e.g., using SMS, WAP push, or UDP/IP (step C). This message
may include a session ID, a trigger type indicator (e.g., periodic, area event, historical or
deferred), a préxy/non—proxy mode indicator, a proposed positioning method, QoP,
- notification and verification information, and/or other information. SET 120 may notify
the user of the location request and, if required, obtain the user’s permission. If SET
120 supports the proposed 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 2 SUPL



[0070] FIG 13 shows an enbodi nent of a message flow 1300 for network
i nitiat edwdiest/orsigzal triggered service for non-roam ng BOT/US2006030269
node. Steps A through G of nessage flow 1300 are simlar to steps A
t hough G of nessage flow 200 in FIG 2, cept for the follow ng.

Hi storical triggered service is requested in steps A and C. The MP

TLRR nessag PL_agent. 170 i n. st A i ndi cat e whaj node
of reporti nmﬁn}%ﬁgge ?ﬁﬁ%,b)b%Q‘:a)ﬁg:s?rlcf@arpaxnggrﬁfg?’gn%é%169%“5?08“10“
target SET 33@natkand heyCiasemafedot %md.’iﬁ‘iﬂg Hobifign kfiiatbs: RSHTESHPGEN RBYs a
indicate the conditions for sending batch reports to H SLP 150 and

any criteri 2Utd: BOS D¥pipmegsage tapkl 5G Gtepithe | Thds myssage evaylindidaya position

hi st ori cal / Lk . | mates store T 120.
SET 120 sendeinfs KSR A0 P BRe! bRTUS DL RO ST T Do
i ndi cat es Wis0' ety erabe in EESURMPDS Eedsibn tantebtAR &/ Ssithat slinleP it thOSET
are supportzd, in st%% E. SET 120 may al ways send its reporting

capabi | i ti ei$hDa BSbP 10 scofRito porlier eséwade aorMERYIIEE messigeite SUPL
reporting c it 4 NUREES S -8RI i a_hks { cal

triggered sg%?clgbr%qéejt I'n st ggséfopﬁ gﬁg’ YSSEE’ePQIéItséﬁgj ?lga o fjnagSUPL
mode (rep_moBYTIROAS neseage tovicdifitih ehaSEHE querear locafpreapaitlis toepletn@tep K)

sends the sel ected report] e | ep F. For bhatch reporting, i
FSLP 150 aPibiBy I?ng‘slf_t#?g[g kﬁgﬂ‘mﬁ%_@éﬁc rfO REfRTRICI AeeHOR BpRSPEe pigiting
H-SLP 150 apdsteny 6F iheQickfldc@fiod Redmion QnedSzr st& %e‘éﬁgx? Sbdtis} Qt(rgéﬂ\?,\;?l at step H.

measurenents and/or position estimates (e.g., QOP, tine w ndo In
step F. For Ppagxampds, fejlhack to gep Frnayeberuspd ift STHE) 126 hes IsiiPhe qRleGEERED of H-
RESPONSE e [ = jndicate if SET ' rjited to
Send i st or P negels B8he 15O ReddP nBLE gas Oty SR, BTy i i sena
sel ected, thSUPSHINID2ese®e 16 kehe titteipgerkl sdssidf@stdp K).0071] For the first.
event i ndi cg} g by eriodic tri %ger mechani smin SET 120, steps H
and | may b “§ } 1 orlfén 17 sheysap smbadineat ofzamessage flpwal7Q0 oy petyvatksiaisiated
flow 200. | i 4o | ' : [

reporting i elgoﬁﬁ%’og@t er%bt eﬁké%?%ﬁ%%ggblﬁ%g Ig%‘g? tslivg;’rsi %gtfﬁc%gtlz&? ?\lﬁy
a SUPL REPOHSo fressehn ploceSETmEAgé¢ Sloep2(D) in FIG. rk ahestdgeeflow 8G0as FIG e or
time reporti ngs IS sellaéé)ed (tggl%n H SLP 150 forwards the position
estimate i nTSoRt FOVURRPTHEIR 40 to SUPL agent 170 (step K). For a

gi ven event [0086] SEBtdR0A RNO@hd B BFRmMM &b dbkcalbBa A5G e(®r Steps A, B, C
because of- out of cellular coverage) and if batch or quasi-real tine

reporting i 8ndkEl cetnsetivelnein Fie SETSHRyl 20apestirmsenciifigationnmad averification if

position est] for au us ;CPS. or oAy
based rmdesIé\%Eig%(g e?tgﬁe@sg%@ﬁéac? ec%ﬁogﬁ Ctlggg? S %tr?l%g aatng Sf: %(%Seapsﬁgg lf’éé??%&l“
120 may al smessage eo FREERr Bite(diep D). STEP thesshgeahlagwaciubly tht SER d9fbilifies,

step F, provi deg that, WO éOO?/ 0251431 TT/ US2006/ 033250 24 ei t her
bat ch repor IR W¥s2SistaBEs datang PAsEPP ctitpatenand &) op Ji-SEHak0 s $ET 120

tinme reportipg wWasasel e¢ired pas SheRaka qd 2 0 |cat
with HSLP 150, [0072] SET 120 rmy send S
cont ai ni ng pesstiamngapthpeé snstmu¢sinsyel, mppdiopodative iffstreqid) and=aron (step F).

exanpl e, st may.,be perforned if (1) batch ing. is selected
and the COHG)I% B ?ﬂonsxygelp @&%gtr?d)s‘glgpc?ﬁémétﬁd? fi‘ée’?gﬁg[p ﬂé(i Ol?:}gmf Fyeasurements or a
quasi - real pdsiteon eypididid MY abor8lca i@ taNsel&dd p8Q1bAneShaRbd 3P Sends the
comuni cation with H SLP 150 after m ssi n% one or noreé previous

reports. Folf®EREM iBoYWFhdOS mesagpI(stRE rE g% 45 mrgycanmuite d ogitipn

stored nmeasus: n I 1] Rt es I ed based.on the...
criteria re%%?%%?sgﬁ;%%ﬁeg&%?h%@ r}gﬁ’eﬁ%é&ngrf) gldsﬁgag%dr Shetit’s V%@/ gposition
posi tion eststinatescsotd fioavSBNIRY. HEPOP 160l thenffoRearfls tHefosodleBtimate in an

received i e . H SLP 150 may conpute position estimate(s) if
measur emn?@rﬁ}g‘é? anssezger Pork Serean d 70 Hsiep H)s 0Stepy WatndsHihey be repeated

reported orGONR lé%eﬁg 1ROSY ¥ WSS ATRHE é&&ti&fes?i%a%‘g (i[lIER%ESE%Sl%a%a}; fnd

a SUPL END message to SET 120 to terminate the periodic triggered service, e.g., after



[ 0075] SET 120 establishes a secure IF connection with H SLP 150 (step
D).. SET 1@ mwhesus hi storical nmeasurenments and/ or posi teEmuesésozsdses
based on the received criteria and sends,position results in a SUPL
REPORT nessage to H SLP 150 (step E). H SLIP 150 converts any

hi stori c neasurenents received in step E into correspondi ng position

ti mates. : .t h j L f ' | st orj cal
Cocat s on. | ety o dCANEL AP el Aalec b TRt TBLAT oSl 7618 B ey Sone
[0076] FI G . aBIRIhEWND @ossefdodnde pefodi wiesesdseriice\thct3ABwhpr networ k

initiated pg@qiﬁod or_area event triggered service for roam gﬁ% i n proxy
mode. For ro¥fi8lg sEHmald sowspan pmgg@mt st ssnenageaflotel 80afor SETI mitiated

one SLP and : aur.i sessiofn. The tri red
sessi on may pgn%%!/% r%%}eglns'%f-ﬁ%_%%l ég)'él %fng%gn E’F"s‘gﬁg%%’eo@? S P8W611%§§ ey be
V-SLP, or f mesdia placBloPriessage flow3i0P.in MBS SGAR ridseue ERMO1 100GH W@ S] an
initiati on/z&@g pgsse, a first |ocation hacsl_e, are-initiation
ggiatsga ?inﬁe oégl ITET)(E%@ E‘?ﬁqwﬁﬁésféque& 31*)@:.@,0 1D, Pos3tiopy cahealRs ﬁﬁoﬂhin ilnr‘:emal
Vst fed net ok ang oResonpah RIS Pk tnRRELS th RSRLE BRI BNOT (i
t he honme nePWdr K20 [108y7 Petform heotifivatiormatand naythaetiobUPLnaadeht $FO SENdisen

M.P TLRR to H__SLP 150. Thi i | ud i odi
gp ar ea eveﬁ?qgl? ?Sﬁgsg%&g%“ﬁ? 3 figtegton @)g“mgﬁt%%glﬁen&éréjgﬁﬂjﬁo? e&‘ln?eslsgge

i nf or mat i onthattrkyP idddiled et B IEsNeS: BetibdRhReik6R8atidd, pvt Shhdsife! iti
to which SET 120 has roarred(ﬁand al gg det esrem' nes t hat SETlg 126&5’11\3@%#%%“

triggered s&fine QaR.apd By on (st B). 1IHSIFd hiGiptoposes St Fela@9a positiong esthod

service and ' jLlankn t ed by V- ,
To0a (ot op. R SHEGRBRlEs AR C0VE I BSORRRS Sl f B 120 Gtep
posi ti oni ngCiret $IBA(12Y sendsHoSHRSIBA 50s4 SPD) POS- B AEkaseRestami UE
NI T message to, SET 120 usi SM5, WAP, push, or UDP/IP (step E). This -
message nay RRRIISS ¢ ﬁeé?luﬁtggbé‘%ﬁt%iqa%rﬁnﬁéon@% KBeR &), Ho‘fliﬁ L ¥hssleris a

and verifi Caédi@bhih hRiHvat bR 0@5@ Pﬁgﬂﬁi\%gpéﬁpﬁl §€p & and Bl 88T CaBlbitities

area event) and/or other infornation.
20071025143POYidggi066p0B3280r D6 HHI 73] BERIHET p20 frog tisernsichirige SURINPOS

and verificatjon if required. |f SET 120 supports triggered service,
and one of ?’%Ees(% ?Soéoogg)gldﬁoglm f%ﬁ?ﬁ%ﬁgﬁ&lﬁ?ﬂfs‘?&%nEPSfth%h":en%? 9piagtigns,
permi ssi on QBBpdiRditastLidn iifoRNatRa] adPO astsabli)shes a secure | F
connection to H SLP. 150 and sends a SUPL TRI RED START nessage to

H SLP 150. PP ne¥hepethadifst pesitivaesstimategETlue aPfEbil PP miaysobteih ane@ifements
| ocation (e ' e ' 0 QN ,..and/ or ot her

it or mat i on (T SRR B e el BB W B eRien hor
message to NMq@tPIAGBssthsdeafatdin a SUBLPASOrssags (ididB). v tS1 a1 58URky compute
TRI GGERED RESPONSE eirsrrgssaglga i('fgt ep I—% whi ch H ST P 150 forwards to SET
120 (step I POFHFE _ 02l Ras Y RERURENTITR rgrsttet S hefognd return the
sel ected f opositih dstihB@eArbr ST HARR datd ¥ 4 SUEE@O?%E%%E%&% &9 Steps F and

T tofe the

periodic or area event, and so on. H SLP 150 an
sel ect ed pdSinedobs ryeied WheneveEmatg mmitidorestinGeRs §66 FRYLP ébeamg sthea

| P connecti ter i,reout. or Jinactivity. H ST P 150
returns an @@F%%”%E ﬁ}fgga gst%ég%ﬁozbég&mﬁﬁ%ﬁfhelwogﬁ tpﬁaﬁ’régtg%w’ccﬁiﬁteﬁ Fla or
triggered s$EVileenlagqeebhe SAPIEED maeapt ed. [0079]1n the first

| ocati on p&agg SET_120 engages in a |ocation session with 1-1- SLP
150 for thdPPlkt F3GH P shows pi biagle diagraap aKembadisunt 21| SETré3% FFSIP 10,

i ; . . > .
) A SR TS0 P AP D a4 . o
event). Forllpr oRymmodiation hetvobk A30HpBkRled 33riiRhitAtRAfor tBEnibAS akidORay

session via RLP to V-SLP 160a, For proxy nmode with H SLP, H SLP 150
may recei vé® uﬁ%&’ﬁﬁ YAqnd (Ph%é’dg%lﬁﬂ apgictwerk Geatreleye dind simplidind1G. 19

this infoi gkl bie Robess® 16028 Bnd Gl3nd:P wBIt98P2L 8 LOE AL RB VLM 3243 or

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,



[0081] In the second | ocation phase, SET 120 resunes the triggered
sessi on wwidhov#028B 160b until it reaches the end (stepci/tdromugbeso
Y). [0082]FIG. 16 shows an enbodi nent 03 a nessage flow 1600 for
network initiated periodic triggered ser Pce for non-roam ng in proxy
node. Message flow 1600 nay be used in place of nessage flow 200 in

FIG 2 or f in.HG K 8. Mess fl 6 includes an
instigati oﬁég?r% D °5$’]§}§%§§%% and PB%%T?SS??V%%E%T ﬁ&éﬁj ?ﬁ) tIfgeneral, each entity
i nstigati onnplyaseludSUly AgaRdr d7Hros&861S, hikntdrpluRitd SRaRBeiYLS, J(h‘ﬁ)ﬁunicat' n
nmessage that pay include periodic, area event, historical or de erreq
| ocati on i nBifrerrEallergymd s ¢renSET B20anwsUstppott veirelessfavimatiiciiop sind pmay
A. HSLP 1 b : is not roam ng and supports SUPL
(step B). 1?%9§€65ka568‘§£%§%§8 éggﬁé%%fNTT nessage to SET 120, e.g.,

usi ng SM5, YOB2pushOn othe UBRVAIRIK, Sbe® $BitionhirS nBRSHRISSOTAMnkME ! #88icadata
session ID, a trigger type indicator (e.g., periodic, area event, —
hi storical SelyEigerReayot tg terminals WEhintheix govrsage dreali ‘Elaase varieusgyposfetita

posi ti oni ng pehedc. 80, LLd i verification in tion,
and/ or ot her ifr)lf or Nt | gnpre%églgﬂlgg rréé{;i ﬁég}%ft@le%lhbé/ ﬁ%@?elgf’l E%n%og%ﬂqr%ﬁ a
request anddowhlinlesjghal eshicblit minsniteel wis en asteped. MASSEDD20,ithe HwnidEQignals
supports th§ osed sitioning nethod and if user permssion is

obt ai ned as rﬁg};o o p ?ﬂ%&%ﬁﬁaﬁ?ﬁ e restVed Hdd an antgpnas conditiensdrivctrinspeiver
to H SLP 15092m dindep@dsesBe Syl p b E A2 CLNGHEM Q;Exﬁ?tt%?@gg@ {)E‘grﬁégﬁlg@&x for

(step D). This nessage may include the SET capabi
| ocation, alfgatien &9ivicRegdtor £xhvnleofpresessos 10RO mhayy demetlb ateskazen aRedHyr the

be deferred i j hase to si. i i nstigation
ohase H o pEike DS de RS R RIRI 0D BiH bt td M2 dS P Eisn fgdes and
i ndi cat e t hadta fhreSET il 9@ enddetserly i3 réspattRely. oS HRAGInRCSEPY 86 n{aStteRsmit

E). [0084]I he | ocatign phase, when the first position estimfe Is
triggered, C 1988 S ng, asdrpilostarRTe b 380rg dash sietiprsyini networdtel 30he These

session | D, y@idu9Gald ' r riodic interval .
expirat i on)\,, and g%ésgg dgas% %I% I}é&eg%‘-aéf_@%%ssélg% %Zronasrpdgc%%gf_onewe[mmcewer
2007/ 025143BEH WSzons4t0 382 50lilka sigESPOMSh e smageittts tvep thd) SESt epsnta. At

and G may b # for. the first ition estinmate and may be

onmitted forﬁﬁt‘gﬁgﬁf % drﬁg%ggp{ﬂf SWn@fét F‘??’éfsﬁﬂ 1%@?‘@2’@195 HeFisdp dse Eecaiypd and
POS | NI T nessdgont® vy ShRRcdi®® (Si€pm i a opql i
position esti,mattIa1 f(;jry-SETclzo if a Sﬁu%@epgo%&;s;ﬁt?gﬁ%séﬁggggggc%bm

sel ect ed. SEEFOE tyRea Pf Hpformatigp (exgy detagsigealing, sepsitT;RindROSome sNetworlando

obtain a pogjuthen [Wer-\if=vg e SET. (step 1). H-SLP. 150 sends.the .

position estinat ecaf{%st gﬁ@l 1@4%19% #p %r-%lé% Stg”c%r% egg_féfs e MMPPRICRidqme puit

J). HSLP 1886(or H SPC, V-SLP, or V-SPC) may send a SUPL CONTI NUE
ent location attenpt is conplete

t i hat
ressage 1o ol TR G FULETL ocatugn el s complels
l'ocation pra&aer &islodE kibeks Frogh@Robed Md Esi?tg pf@lﬁ'ﬁ%gg%‘ﬁ% 'aﬁrcg lcgﬁﬁn%%?ctaﬁon

or may start the next |ocation attenpt at r-exa
fal | back tomst &draliewys iee FELP ith GEMWRMGthasitl eétworlhd 30 caner afler at®@rk

of HSLP 15 15 eeds_tp request. usa f -SLP. H SLP
150 nay al 2683{3%&# r%%ﬂﬁ%ﬁ[?’%%?ﬁ%@? BCﬁ‘éﬁl&giﬂ‘gﬁtﬁngg@ fog theggessage flows
(step K). [dee8fkFhtovel7 shows an enbodi nent of a nessage flow 1700

for network jnitiated periodic trig%ered service for non-roanmng in
proxy node.[0Q¥sagéhe [cshpigyerolensipedihersihmay be dnplemehtad yohriowsaeqgs. For

flow 200 i G I 800.in FI or sage flqw 1600
in FIG 16.%}{%3%6%& gggﬁi,g&sfnag\%aenlg“opéé%“gg‘ 3@@&@?@%& ol Pr 2
above for sbepmation Bher€bfanfoa haebnee iingRinentdtion Hhe unts REd td #8rform the
perfornms notification End verification if reqlgl red, establishes-a

secure | P PEMTEERS ghcac WIQL’F%‘X@B ,imame@_@ddgit {1 Suplor PEEe Rplicaties apeific
to HSLP 13ftegate@Rifehits FRBFCESERASITRY pk&%és%%e(ﬁé”t%),sc%gmﬁas?gn%& lp'réc'es?s?ﬂg

devices (DSPDs), programmable logic devices (PLDs), field programmable gate arrays

(FPGAs), processors, controllers, micro-controllers, microprocessors, electronic



29 sending the final position estimate to SUPL agent 170 (step K).
SET 120 mepo absmsssnd a SUPL END nessage to end the per ipgdigs2006/033250
triggered service (not shown). [0088]FIG% 18 shows an enbodi nent of a
nmessage flow 1800 for SET initiated peri hic triggered service for
non-roam ng in proxy node. Message flow 1800 may be used in place of

Tooae ser 3 Janee, bk e il B A%A b idHod A henadet e denvin. o
an internal cb@binatibemeredf. from an external LCS client |inked to an

internal application (steg A). SET 120 may perform notification and
aut hori zati 6¥35 néded) sorprel 20d/oh dinmsstanplemestatios,.e ther echiBques may be

connection t : sends a SUPL START. nessage that nma
i ncl ude a rtélgafeéggg?gr&gg%%}eé & f PrP%%é‘feisog?n%éEﬁ's’c@gaﬁiﬂ Pi%[ fthég ,Pgléorm the
posi tion estumsbes déofbedaindeiny THE {oftiwRR: Bdes HaSUR &6RdRA %ﬁ&ﬁ&y%itd (e.g.,

sel ects a positioning nmethod based on the SET capabilities and’sends
a SUPL RESPENBIOrhedEag®l? ol 988 Tor 2817 én dBGC)9) 8t exroutsérigsatmoddsSirRe.g.,

150 a SUPL S e.c i t apabilities eqgues

for assist aﬁiﬁe cfgilt g,gé%n%%gomog%@t gﬁgﬂeﬁﬁgﬁﬁﬁl & b8 188)‘??11%{1%(:{ WHIES the

posi ti oni ngpreeedsodotxasenalao thehmotds&lP proposal in step C and the SET

capabilitie rovided in steps B and/or D. H SLP 150 and SET 120 may
§°e@§ PL %é

t hen exchan IS RSErRPTRidle disclasny! enandements isayavidedipcanable
data, posita@nbegodTetinedid el 8 L.odl at i P

i nformati on,@}ggd 9so on (ét gf?t £EI$% [ Oogoofﬁgﬁhef)ﬁé)e??érgt I‘%%?H ?{érdllﬁcamns to
estimte isthgseemymimens widlybeotsadilyn appasite et skilled dc tier gdarme thé ghneric

t he sel ected. i1 i;00i net hod .and se t he measyrenent.s and/ or .
request for grélgés??lg% g%@éa B%’aefeén ?%Yabwﬁe@%?‘ﬁ&%‘aﬁ%&f{né% pYiEeut fengriiezem
may conput ethe spixitior isedpeasgtthdriiventdss eThiRNthEBATAHEARS ihRe&IVBDel1Bd to
SET 120 and retgrn,the position estimate and/or assistance data in a

SUPL PCs nel€sgebodinays shownshesin mtinép b pesprdas the peidess doapeesnavigtent with
anot her - POk IBRS ufilhSvdl Tedities aiskiskdd rbally MY, Send a SUPL END
message to SET 120 to term nate %ﬂe perloJ?d triggered service (step
H or SET 120 may send the SUPL END nmessage. [0091]FI G 19 shows a

bl ock di agr e&@ i of 20, H SLP 150, and communi cati on
netvork 130098 het ﬁ%ﬂfﬁmﬁﬂ; 100 and 102 in FIGS. | A and 1B.
Comuni cation network 130 provi des communication for term nals and
may i nclude base stations (or Node Bs) and network controllers. For
sinplicity, FIG 19 shows only one processor 1920, one nmenory unit
1922, and one transceiver 1924 for SET 120, only one processor 1930,
one nmenory unit 1932, one transceiver 1934, and one conmmuni cati on
(Comm) unit 1936 for network 130, and only one processor 1940, WO
2007/ 025143PCT/ US20061033250 30 one nenory unit 1942, and one
transcei ver 1944 for H SLP 150. In general, each entity may include
any nunber of processors, nmenory units, transceivers, conmrunication
units, controllers, and so on. SET 120 may support w rel ess

comuni cation and nmay al so receive and process UPS signals. [0092] On
t he downl i nk, base stations in network 130 transmt traffic data,
signaling, and pilot to termnals within their coverage area. These
various types of data are processed by processor 1930 and conditi oned
by transceiver 1934 to generate a downlink signal, which is
transmtted via an antenna. At SET 120, the downlink signals fromone
or nore base stations are received via an antenna, conditioned by
transcei ver 1924, and processed by processor 1920 to obtain various
types of information for |ocation services. For exanple, processor
1920 may decode nessages used for the nessage flows described above.
Menory units 1922 and 1932 store program codes and data for SET 120
and network 130, respectively. On the uplink, SET 120 may transm t




exanpl e, the techniques may be inplenented in hardware, firnmare,
software, or a conbination thereof. For a hardware inplenmentation

the units used to performthe processing at each entity nay be

i npl enented within one or nore applica &on specific integrated
circuits (ASICs), digital signal proceSsors (DSPs), digital signal
processi ng devi ces (DSPDs), programrmable |ogic devices (PLDs), field
programmabl e gate arrays (1-PGAs), pcoggss®rs, controllers,

m cro-controllers, mcroprocessors, electronic WO

2007/ 025143PCl 71152006/ 033250 31 devices, other electronic units

desi gned to perfonmdheafidrehbafse described herein, or a conbination
t her eof . [0095?F0r a software and%or firmvare inplenentation, the

t echni ques mayleps ong pisicesseintoadigwied ko:modul es (e. g., procedures,
functions, an . f the.f ions described herein..
The softmarelgg egﬂﬁ%§gggﬁ%?%%gﬁ&ggxggﬁgﬁgﬁytgﬁﬁ?g?5@5??%%§ﬁ%?§nﬁﬁp?mes
1922, 19822 DUPIleddlddretriiGal (38)),and executed by a processor (e.g.
processor 1920 930. or 1940). h nory unit may be inpl enented
within the pf%g@ég IOBFe%Q?é%Hﬁgesgq?he processor. [0096] The previ ous

descri ption ebmhh@icdieseitioge8EFTHaee BNt & plusal BY OVp AR DNt LHRRRPKE RWET at a
person skilled_ in the art to make or use the invention. Various

anific&ﬁﬁ@ﬁ%0(8”?%@?@“@%%Uﬁﬂﬁ%ﬁﬁgCWPP$”@§“%€@@&$VP&pparent_to t hose
skilled in tB@taﬁ‘fatt1lea§f%etﬁ%1&ﬁ&%ri!ycoflﬂgéiﬂ&ln péti%t%q{)ll tﬂfggEl?%Leétﬁ%a@%?nebe

applied to other enbodi ments w thout departing fromthe spiri
scope offeRokéng qvgeliuiring theTheationtsksionnarent i on is not intended to be

limted to t j ‘ ein but is to be a ded t he

wi dest scopegggﬁgggﬁ%ﬁﬁg&ﬁgﬁgg émgﬁﬁﬁﬁgbﬁ@g“ﬁﬁ&vﬁ%géwegggﬁu%%gt

di scl osed herein. [0097] WHAT IS CLAIMED I'S: 32 CLAIMS 1. An
apparatus conprisipg: at le .one processor configured to:

recei ve fronfa Segﬂ?@ﬁﬁgﬁ¥5§$%W8 b S?Vﬁﬁeéégﬁﬁymh@@ﬁ¥aﬁ‘?%ﬁﬁ@@ﬁﬁﬁ%?de“
posi ti on pesitibiag artHodrrom SWbke £pRkIedot R MoRAL el sufforkl b?the SET, and

| ocation session with the SET, . communicate with the SET to

det er mi RECEILTAGH APTIHYN SEIMGESE UpisHNiaed inaseerdatcgryithige SEaCtert paitioning method.
plurality of times ascertained by the SET during the | ocation

sessi on, obtain at |east one of the plurality of position
estimates fop t heTlSEPpRetusatl clagmdt whereinrtbpariedsnoneguectssatis tongigtifed to send

locatiog li%%ll%‘tegggsitioning methods to the SET and to receive a positioning method selected
by the SET from among the list of supported positioning methods, and wherein each position

estimate is determined in accordance with the selected positioning method.

4. The apparatus of claim 1, wherein the at least one processor is configured to
derive a position estimate for the SET for each reporting event when a SET assisted positioning

method is selected.

s. 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.



send a position estimate obtai ned for each reporting event to the

SUPL agent. 2. The apparatus of claiml, wherein the at |east
one processor is configured to select a positioning nmethod from anong

a plurality of positioning nethods supggrted by the SET, and wherein
each position estimate is determ ned in accordance with the sel ected
posi tioni ng net hod. 3. The apparatus of claim11, wherein the

at | east one @rocemdsappdrstusondlaigur achetdn §RMAEedstlons bradbsssHRROA R to
positioning nethods to the SET and to receive a paositioning nethod

sel ect ed®B Vet‘H%aswef‘ﬁscﬁfﬁ'%%ggeﬁﬁéeqcihg%p%tfngsiyﬁbfo%r@é@ldﬁb\sqam%momstlmate for
net hods, thaRHTWARLRINMhERENVRPSEI LM ARt I mate is determ ned in

accordance with the sel ected positioning nethod. 4. The
apparatus of claiml, wherein the at |east one processor is

configured to deri e estimatecf t SET f.or each.
reporting event  wgs D RET BLAPEGHIRAR i B Rt o B o st e
5. The appassr iscoofigokdiametsivaiiemehaSETe naksdge asitaron@ofitiades s@sioh $nd to

confi gur to recei.ve osition estimate fromth ET. for each i
Fopor U1 el b SRS R RESSLL BT R4 p PP b e e T e sgston eqnac
6. The apparatdifrohe ol @abmrdporheseni. the at | east one processor is
configured to receive neasurenents fromthe SET for each reporting
event and to derive a position estimate for the sET based on the

recei ved neasur emgmt §1I9paratus of cldim ITRGCARPRE 8IS rofe QLA i MRSl Meast one
for each of the plurality of times the at | east one processor is

conf i guriEerees! iscoBfigeed ioirrei relrSEThaS ks swewgt mchtdarg a posposiesiioaieng
sessi on @pdy {4 BeL{. i posi tioning with the SET to obtain a position
estimate for t%e SET, the position estimate being used for one or

nore reporting events. 8. The apparatus of claim11, wherein

for each of the plurality of.ti.nes the.at |east. on .ocessor is

confi gur ed ttg' recgﬁ%%pqaf%'rﬁ ?fhcia@Eﬁ'Wge‘r?E‘s é@aé%ioﬁél?etfg?”%tyé)fﬁwstﬂ?% least one
est i mat eraetser iwcoefiglyd tohe SET. 9. The apparatus of claim 1,
wherein for each ?f the§§lurality of times the at | east one processor

i s confi gur ed €Y HHoaLBE P& T BRisedrdo St aposisiesingsesonst art a

posi tioning $&saiddhe nfeapeidh VigeMBepRIS4iRnP Mt ®dsSMPL Locati on
Platform (V-SLP), e a%%cilita?e excha%éenogxhggégg%s bet ween t he

V- SLP and t h&c8ite pythapgreoippesisades hithgersds M-8hP amhthe SET for thegekivieniag
positioR.eshijmte for the SET fromthe V-SLP the position estinmate
bei ng used for one or nore reporting events. 10. The

appar at us of reskiag mpdsitivhestigiate foothessithfrah tide-pIPUERl jokioRkstlhaT@Seih P Bsed

at | eaStfor%rr]lg oplrn%(r:eerseg(%iné v 'snf lgured to:

10. The apparatus of claim 1, wherein for each of the plurality of times the at least one

processor is configured to:
receive from the SET a message to start a positioning session,
obtain coarse position of the SET from a Visited SUPL Location Platform (V-SLP), and

perform positioning with the SET using the coarse position of the SET to determine a

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



receive fromthe SET a nessage to start a positioning session,

obtain coarse position of the SET froma Visited SUPL Location
Platform (V-SLP), and perform positioning with the SET using the
coarse position of the SET to deternine4a position estimate for the
SET, the position estinmate being used for one or nore reporting
events, 34 11. The apparatus of claiml, wherein the at |east

one processorilis cophpguasdot Qaifel, @dieredn HeROIkhdt e PREBsHY R AMRRG to select
multiple re Qrtlng%nndes conprising a real time reporting node, a

quasi - r EdFPUHREMOBHGP T P eerd Pl riepostintsaiedes cepBrinhg repbeee reporting mode. a
12. The @pRatakus r@{vorﬁh%lﬂ&lé Iand%@(cﬁ'rébo?th‘% fbdd east one processor is
configured to send to the SET at |east oné€ condition for sending
reports if the batch reporting node is sel ected. The

appar atus of ¢l ai I in_.th l.east one processor .is .

confi gur ed téQSengmkgpvﬁgggﬁ#ﬂ%%Iﬁégégegﬁéeéaf%% 1O OF GO B P YL g to send
posi t i orio éstShifattdsast anera@pditibn for sending deportsTHeheadpparrasditn®©mogé aisBledied.
wherein the SUPL agent is external to the SET. 15. The

apparatus of claiml, wherein the SUPL agent is internal to the SET,

and wherein tiBe atrht egsiaiQNer dMiRCES Wﬁéreinsthé:Qtﬂ@z-isgb'lﬁee[g'o@é%s&%‘gontﬁ%ﬁred to send
position stlnat? to the SET for each reporting event. 6. The

appar at U3 e E| &ilashonegiis in oy $5ECHRE PRSHE cSHIBaSF BLEBYdr i s
configured to authenticate the SUPL agent and to verify that the SUPL
agent is authorized to request position estimates for the SET.

17. A et hod [onprheppryratus of claimelg eihgiehgtht SOMLagSecueeeldsien R $EE
Location SUPL) agent a request for position estimates for a SUPL
enabl ed termnal (SET); starting a |location session with the SET,
comuni cat i ngSwi t he hgaSET dfeldetiemtre the BURLakEktYs Dierp036 tHe®ET, and
estinat%ﬁwI%{“thflng at‘aﬁpluraluké.%; tinEﬁ ascertained by the SET
during tHESHESAL SATSBE Biogssor Is confighpddp spighe posiiegsestigie tgithg Hal for each
pl ural i tapoadingresihtt i on estimates for the SET for at |east one
reporting event during the |location session; and sending a position
estimate obtained for each reporting event to the SUPL agent.

18. The met heg of Tgd ﬂjﬁa}a%’offc}éril% h?(\/h&%m% §t' 188t one processor is configured to

authenticate the SUPL agent and to verify that the SUPL agent is authorized to request position
estimates for the SET.

17. A method comprising:

receiving from a Secure User Plane Location (SUPL) agent a request for position

estimates for a SUPL enabled terminal (SET);
starting a location session with the SET;

communicating with the SET to determine a plurality of position estimates for the SET at

a plurality of times ascertained by the SET during the location session:

obtaining at least one of the plurality of position estimates for the SET for at least one

reporting event during the location session; and

sending a position estimate obtained for each reporting event to the SUPL agent.

18. The method of claim 17, further comprising:



receiving fromthe SET a nessage to start a positioning session for
each of the plurality of tines; and performng positioning wth
the SET for each of the plurality of tinmes to obtain a position
estimate for the SET, the position estkgate bei ng used for one or
nore reporting events. 19. The nethod of claim17, further
conprising: receiving fromthe SET a message to start a positioning

session for eagdivial ﬁ%hﬂh@ksgrraalm&sxa%ftoTsﬂaft%%o&%mg@éﬁ%ntﬂeeat&%%gﬁumlt of
a Visited SUPL Location Platform ( acilitating exchange

of messalfEss:Bed ween the V-SL, P and the SET for the positioning
sessi on; and petfoxmm'é%%ﬁ'txghlﬂg wWAhRRSSE ?(8 ?m &)ﬁﬁé Slu acfi:%gﬂ%nessl':tg oHa(?i a }Josmon

V- SLP, the position~estinaté being use

events. ®0WMEHQIWEﬁﬁﬂdﬂEWO@Manﬁn&mﬁebmnghedfmonmmm&ungmmbemgmvmng
fromthe SET a nessage to start a positioning session for each of the
plurality of times; obtaining coarse position of the SET froma
Vi sited SUPL IDOCatTlﬁnnd?h(ai (5ﬁ1ﬂamn(l?]7- SRk cc&rﬁ]ﬁlsmgt pe][ f ?rhm g%_l_

ositioning with the SET the coarse position o e

gbtaln a pgsﬂﬁgﬁﬁn%gPWﬁﬁ?gﬁ?@ﬂmﬁﬁgﬁéEﬁa”@ﬁ@ﬁbé@PgF%ﬁméé?H%@@@fﬁéph@ﬁWYOf
used forgpae or nore reporting events. 91. An apparatus conprising:

means for rece|V|ng froma Secure User Plane Location (SUPL) agent a
request for d@@W% @&ﬂéﬁﬁﬁﬁﬁﬁégaﬁbﬂﬁdfﬂﬂmlL@ha@hB@ﬂbenﬁVﬁéWL(SET)

means for staplij; QE ?ﬁ)!c@l%gﬁ oqnm% §§ LR tne t\/h§:LIS I‘le the STET foxm'?n? posr 10nmg

conmmuni cating Wt ermne a
est i mat esssior, anhe SET at a plurality of tlnes ascertalned by the SET

during the | Orgc%ti\l/il(q)é]a Bgssltslclmoeps;timate for the SET from the V-SLP, the position estimate being

used for one or more reporting events.

20. The method of claim 17, further comprising:

receiving from the SET a message to start a positioning session for each of the plurality of
times;

obtaining coarse position of the SET from a Visited SUPL Location Platform (V-SLP);
and

performing positioning with the SET using the coarse position of the SET to obtain a

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

21. An apparatus comprising:

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

means for starting a location session with the SET;

means for communicating with the SET to determine a plurality of position estimates for
the SET at a plurality of times ascertained by the SET during the location session;

means for obtaining at least one of the plurality of position estimates for the SET for at

least one reporting event during the location session; and



means for obtaining at | east one of the plurality of position
estimates for the SET for at |east one reporting event during the

| ocati on session; and 36 neans for sending a position estimate

obtai ned for each reporting event to tﬂ? SUPL agent. 22.The apparatus
of claim 21, further conprising: means for receiving fromthe
SET a message to start a positioning session for each of the

plurality of ridamessr sattling a positidianSafe@bapRKfOr S g:ppAIgtel Bt tH ehe LIHL
the SET for each of the plurality of tines to obtain a position
estimat €8F¥r the SET, the position estimate being used for one or

nore reporting events. 93. The apparatus of claim 21, further

conpri si ng: nmeans for receiving fromthe SET a nessage to start
a positioninézses§méﬁpmﬁﬁuéaﬁﬁwﬁﬁzkﬁéﬁptuﬁmﬂwmwiof_t|ngf; f means

for forwardi . i UPL . Location.Platform -
(V- sipy o neantepofr FEERAACHA & SRR K EERLLE N Foaf hrgoch or e
V- SLP amdurthig oSEWef;andt he positioni ng session; anﬂ means for
receiving a position esti.mate.for the SE | om V-SLP, the _
bost 11 on eat TP L0 8r G M EH i s T P a5 TeoP isbitt g hao kil cmepip obiain
The apparpmkbitisn eftigdt@fdntZlSET Uhd P&itiRPNb@IRBIE used for oRB&NS0fe@Eporting
receiving fromthe SET a nessage to start a positioning session for

each of ¥H¥Splurality of tines; means for obtaining coarse
position of the SET froma Visited SUPL Location PlatforWI(V-SEP);
and means for perform ng positioning with the SET using the

coarse positi2dn oflhe hepaSET efelabt’di firdepesitrison: esti mate for the SET,
25. An appar Aos Roree B SR el r R Ret s TRLCa bR Rk TR b o e
plurality of times;
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:

means for receiving from the SET a message to start a positioning session for each of the
plurality of times;

means for obtaining coarse position of the SET from a Visited SUPL Location Platform
(V-SLP); and

means for performing positioning with the SET using the coarse position of the SET to

obtain a position estimate for the SET, the position estimate being used for one or more reporting

events.

25. An apparatus comprising:

at least one processor configured to:



37 receive a request froma Secure User Plane Location (SUPL)
agent for position estimates thr a SUPL enabled term nal (SET), start
a location session with a Home SUPL Location Platform (H SI, P),
comunicate with the HSLP to determne,a plurality of position
estimates for the SET at a plurality of 'tinmes ascertained by the SET
during the |l ocation session, and communi cate with the H SLP
for at |east eagvd £RQIdst Hgm%vﬁatue(i%rel‘ plgné D&cat 1919?§U15Lr9 a%@n?t%hr‘%bsh%n estimates
provide to the SUPL agent at |east one of' the plurality of position
esti mat e@‘ﬁ§ﬂpﬁﬁéa@@ﬁelmmal (SET)26. The apparatus of claim25, wherein
the at |east @ne, REARAIRMod SifONLANAS { QoS! BLILAR (9331 eporting
event based on at |east one trigger con

appar at us of @haiyni@6; witkh thedi- ISLPhedammeasplummy pff @ecessastimstes for the SET at
configure m_ne whe one tri jger condition is
met basedlgh“a?t (ﬁlt'm Sacsz)cr?l%ﬁ‘“eég%’lhﬁl%ﬁ&?@g%eeloﬁﬁﬁ’ﬁrsﬁis L3 ¢l ai m 26,

wherein for eaﬁhnLmﬁcatehelt}p'[lidl’PaISLP)fonit [dabtoRS rédderidt evk RS ing AR lﬁﬁﬁﬁéﬂ%@@bn
an

is configured to co e a position estimate for the SET wit

event artgé’ oWt tPéhedgp}gllr' ARSTE AliRRSt ARs Oofitheridtalipefgrosing cptimegeetor the SET.
condition is nmet based on result of the conparison. 29. The
apparatus of claim25, wherein for each of the plurality of tinmes the
at | east one %r océ@?;@PP%l@Ll%@?ﬁlﬁlguﬁedﬁﬁ@ﬂstéﬁ@t a5t bheplde Sk iacordpseageo

to star tde?ernﬂ?%'éa&lﬁ%%&?ip?%§6§1‘t BQseé% asﬁ)% %9[@113 %?hegm ng wth the

H STY to obtain a pos on estim position
estimate being used for one or m)re report| ng events. 30. The

appar at us of ¢l ai ere ch lurality of tijes the
at | east one gr ocemgs Ppﬁmusc%ncrj‘ri”ﬁ\.# 3“% %ok ”a%? F‘{)Easgoﬁ%g"of?%?i ‘%%?‘]Hf%rgteé to
for the dSkefmanrdviethes eiadt tdhe opo SiidgdePEor@fIdn TRIe: bRed Hiecthiakbh 0B rhbe
apparatus of claim25, wherein for each of the plurality of tinmes the

at | east one processor is configured to send to the H SLP a nessage

to start a positi qnk BghFRESHQURIANS 19 {aﬁlrf%%dzhl%@ et :
Visited SUT Locati onlngI at f or ml(V- SL )el to obtai nﬁae %@g!lty?)é\éﬂ%guﬁ%lmm

for the O8EPIOCERsEr 568 figusty lespmpaica fvsiting estinede faprtheodle! erithmoregent area and to
reporti ngeE¥RRtsk
t he SUPL tzfl:gent |seth§§tthgra hispst Ongahggl- %ﬁﬁ’ dsa] \Azterag‘gdnoq e a?éﬁgg%}]p%%”

processor is configured to receive the request fromthe SUPL agent
via the H SL tus of c|ai.m 25, wherein
SUPT. agent |F7) $ i nt 85 AT a?%s ‘%Hr??ga‘@%p? WAHG RS }ﬁf{pﬁé’?‘ﬁ?l‘%’@%tﬂ%ﬂ@ at least

pr ocessone pﬁbces@dilf is gbﬂf%dldd(lo S@Mo&hd’fﬁﬁﬂ’gﬁméﬁaé&@ st QHR R i@ Lsidnhid 1o
| ocation sessio A met hod conpri sing receiving a

request PFY Y Blosgéﬁlmge‘”‘@s@f@ H:’%P]éo plfaiata RostioSERIYate furike $IGF. thosisition
esti mat @&irhQE b&nSHRM BNGRI R deFdFL AR o SfT) ;

o]

30. The apparatus of claim 25, wherein for each of the plurality of times 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.

31. The apparatus of claim 25, wherein for each of the plurality of times 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 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.



starting a location session with a Honme SUPL Location Platform
(HS12); communicating with the HHSLP to determne a plurality of
position estimates for the SET at a plurality of times ascertained by
the SET during the |ocation session; a comuni cating with
the HSLP for at |east one reporting event during the | ocation
session to provide to the SUPL agent at |east one of the plurality of
position estimates for the SET. 35. The nethod of claim 34,

further conpr 2SII’]8, (Nscgq ing to the HSLP a nessage to start a
posi tioni ng Séssi JHC PRI YUE ”“t%’?eWbF‘GWaﬂ‘? §§'Jp6fag?rltr‘\sees’“%ﬁ@i to the SET, and

per f or Mg getat RALNGe W dcBssb PR cbhRkifed @ @AChOf eq[ﬁ&@ﬂ BURA5UBY 8Ent via
tinmes to obtain a position estimate for the SET, the position

esti maté“fb%r% used for one or nore reporting events. 36. The
met hod of claim 34, further conprising: sending to the HSLP a
nmessage to start a positioning session for each of the '"plurality of
times; and 33.  Thpep/fagatnd wfg:lqdeZSt 'wbmie'rmgm/EUHLagé{itﬁimaﬂnaSUPdhe SET, and
Locati on Pl at P) for ea uralit to ob ain
a positi ()lqr?leélé[ﬁer?a egs\{fog? p% 855%‘1#‘:0? U%}tglsf’%o m@%sflg%ﬁtﬂée %m&oﬁa&d“? or
one or ramadoin epebhi ng events. 39 37. An apparatus conpri sing:

nmeans for receiving a request froma Secure User Plane Location
(SUPL) agent for position estimtes for a SUPL enabl ed term nal
(SET); neanssfor gt@gthb@go@pl,sqqgatl on session with a Home SUPL
Location Platform (H SLP); means for comunicating with the HSLP to
det er mi ne a PICAVAIE & fpqesst 6@1§|atseéweé§m Rarekodagpn (HEPIgEEetfogposition

pl ural i SET during the | ocation

sessi onteyun% 4@%?@%@@%&?8@? ng With the HSLP for at |east one
reporting evemnttingarlpeagion IsasiooczathiaohﬂiomeSSJ’Phrdee)ticpﬂm{tif@ren toSt.he SUPL

agent at least one of th t OSI t on estimates for th

SET. 38. The 4pparseing ‘6? ﬁ"leg{ gnui‘?é/ d%‘ Pt Pé‘tﬁ%’f Plgiorgon es“'“ate%r@aﬁ? SET
for hsepd‘ ﬂglutafht}t <bf|&m|rd:s$|s%%1tanﬁﬂ$>§ﬂ@eSEWdLﬁt@rthe ﬁ)cﬂ‘;b]?l' oM ?Qd session for
each of the plurality of times means for perforning

posi tioni ng ‘?‘ﬁ”?‘ﬁ@”ﬁ@LPthFcﬁ S%%é‘ﬁ pfeastipwe BEgFtH1G vonighiring Hheg ogagion

obtain gespiOskd piONidess tHyad epif éérentteaneascﬁ)-ﬁe orhe ;Hﬂ%htry'o@eoﬁt%d %‘iﬁt&%ﬂge

used forSE%ne or nore reporting event

35. The method of claim 34, further comprising:

sending to the H-SLP a message to start a positioning session for each of the plurality of
times; and

performing positioning with the H-SLP for each of the plurality of times 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 for each of the plurality of
times; and

performing positioning with a Visited SUPL Location Platform (V-SLP) for each of the

plurality of time to obtain a position estimate for the SET, the position estimate being used for

one or more reporting events.



39. The apparatus of claim37, further conprising: nmeans for
sending to the 11-SLP a nessage to start a positioning session for
each of the plurality of tines; and nmeans for performng
positioning with a Visited SUPL Locatig? Platform (V-SLP) for each of
the plurality of tines to obtain a position estimate for the SET, the
position estimte being used for one or nore reporting events.

37. An apparatus comprising:

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);

means for communicating with the H-SLP to determine a plurality of position estimates
for the SET at a plurality of times ascertained by the SET during the location session: and

means for communicating with the H-SLP for at least one reporting event during the
location session to provide to the SUPL agent at least one of the plurality of position estimates
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 for each of the
plurality of times; and

means for performing positioning with the H-SLP for each of the plurality of times 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 for each of the
plurality of times; and

means for performing positioning with a Visited SUPL Location Platform (V-SLP) for
each of the plurality of times to obtain a position estimate for the SET, the position estimate

being used for one or more reporting events.



