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negotiation of a Secure User Plane (SUPL) version between a SUPL enabled terminal

and a network entity.

Information:

[0003] The Secure User Plane Location (SUPL) specifications produced by the
Open Mobile Alliance (OMA) enable a client application, i.e., a SUPL Agent, to obtain
the geographic location of a wireless terminal, i.e., a SUPL Enabled Terminal (SET).
They also enable a SET to obtain its own location and the locations of other SETs and
to transfer its location to a selected SUPL Agent. Currently, two versions of SUPL are
defined in OMA specifications — SUPL version 1.0, which is now fully approved as an
OMA Enabler, and SUPL version 2.0. SUPL 1.0 supports many positioning methods
but provides only basic location capabilities. SUPL 2.0, on the other hand, contains
many more location capabilities including support for periodic, triggered and historic
location. It is possible that other versions of SUPL may eventually be developed that

would support even more location services.



woul d support even nore |ocation services.[0004] In
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SET and a SUPL network entity known as a SUPL Location

Platform (SLP). For each typeZof location service, an

initial SUPL nessage is typically sent either fromthe
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[0005] If a recipient of the first SUPL message for a new SUPL session supports
a version of SUPL with the same major version number as that indicated in the message
the recipient typically will continue the SUPL session normally. The SUPL session
may be continued even if the supported minor version number is not the same as that
indicated in the message (e.g., if the recipient is the SET, it establishes a secure IP
connection to the sending SLP and then returns a SUPL message). However, if such a
recipient does not support any version of SUPL with the same major version number as
that indicated in the received SUPL message, it typically returns a SUPL END message

to a sender of the SUPL message indicating a protocol error (i.e., SUPL version not

supported) and indicating the version of SUPL that it does support. If such a sender



that indicated in the received SUPL nessage, it
typically returns a SUPL END nessage to a sender of
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[0009] FIG 3 is a signal flow diagramillustrating a
[000get SETFLG.i 1l is zisolgeraaticaligyraiBldPh sysemifonsuppadting $ocation of a
initially requested by an H SLP according to one
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SUPL version negotiation perfornmed by a SET with an
ppdepentptiaich an H SLP and SET utilize SUPL 2.0, or a
hi gher version of SUPL, according to one particular
[099PErent aFl@r. is pGRb2] 163 GBigrdn llusanengre gy SEM wiizing a lower
di agranms illustrating nmessages transnitted
SUPL version than is initially requested by an H-SLP according to one implementation.
[0010] FIG. 4A is a flow diagram illustrating a process of SUPL version
negotiation performed by an H-SLP with a SET if such an H-SLP and SET utilize
SUPL 2.0, or a higher version of SUPL, according to one particular implementation.
[0011] FIG. 4B is a flow diagram illustrating a process of SUPL version
negotiation performed by a SET with an H-SLP if such an H-SLP and SET utilize
SUPL 2.0, or a higher version of SUPL, according to one particular implementation.

[0012] FIGS. 5-10 are message flow diagrams illustrating messages transmitted

between an H-SLP and a SET according to at least one implementation.

[0013] FIG. 11 is a schematic diagram of a SET according to one
implementation.
[0014] FIG. 12 shows a block diagram of an H-SLP according to one

implementation.
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feature and/or example of claimed subject matter. Thus, the appearances of the phrase

"non "o

"in one example"”, "an example”, “in one feature” or “a feature” in various places
throughout this specification are not necessarily all referring to the same feature and/or
example. Furthermore, the particular features, structures, or characteristics may be
combined in one or more examples and/or features.

[0017] Methodologies described herein may be implemented by various means
depending upon applications according to particular features and/or examples. For
example, such methodologies may be implemented in hardware, firmware, software,
and/or combinations thereof. In a hardware implementation, for example, a processing
unit may be implemented within one or more application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable gate arrays (FPGAs),

processors, controllers, micro-controllers, microprocessors, electronic devices, other
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according to IS-95, IS-2000, and IS-856 standards. A TDMA network may implement
Global System for Mobile Communications (GSM), Digital Advanced Mobile Phone
System (D-AMPS), or some other RAT. GSM and W-CDMA are described in
documents from a consortium named “3rd Generation Partnership Project” (3GPP).
Cdma2000 is described in documents from a consortium named “3rd Generation
Partnership Project 2” (3GPP2). 3GPP and 3GPP2 documents are publicly available. A
WLAN may comprise an IEEE 802.11x network, and a WPAN may comprise a
Bluetooth network, an IEEE 802.15x, for example. Such location determination
techniques described herein may also be used for any combination of WWAN, WLAN
and/or WPAN.

[0019] A “location” as referred to herein relates to information associated with a

whereabouts of an object or thing according to a point of reference. Here, for example,
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devi ces are becom ng increasingly w despread. In one

[gMRbEMENt af hOfion SESHEE bAR8 on RhARBattACHIhY(BVREY are becoming
increasingly widespread. In one implementation, Secure User Plane Location (SUPL)
may employ techniques to transfer location information and/or position information.
SUPL may be utilized to transfer location information that may be used to compute a
target SET’s location.

[0021] A network entity (e.g., an SLP) and a SET may agree upon a particular
SUPL version to utilize for a SUPL session. One technique of negotiating a SUPL
version to utilize for a particular SUPL session may entail retrying a SUPL session after
a failed attempt at least once, adding extra delay. Such delay may be significant if the
first SUPL message, ¢.g., a SUPL initiation message (i.c., a SUPL INIT), is transferred

using a slow capability such as Short Message Service (SMS).
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MB:9a99, e GohiBe StRlonZolld Kave Be&ﬂs@% @EPEsitOSUPL 1.0 or

establish a session could fail if the SET supports
k. vgrsions 1.0 and 2.0 while the SLP supports
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Iocatlon of a target SET using an exchange of SUPL
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100 may include various entities such as a SET 105, a
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(HSLP) 115, a SUPL agent 120, one or nore satellite
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SV4 140, a first network 145, and a second

such as SV1 125, SV2 130, SV3 135, and SV4 140, a first network 145, and a second
network 150. Although four SVs are illustrated, it should be appreciated that more or
fewer than four satellites may be utilized in the system 100 to provide location data,
such as pseudorange measurements, to SET 105. In some implementations, such
location data may instead be provided by, for example, terrestrial transmitters such as a
base station or other another electronic device, for example, in a wireless local area
network (WLAN), wireless wide area network (WWAN) and/or wireless personal area
network (WPAN).

[0024] In some implementations, SET 105 may comprise a device such as, for
example, a laptop computer, a personal digital assistant (PDA), other low duty cycle

devices, or a mobile phone device, just to name a few examples. As discussed above,

for example, SET 105 may determine its location based on navigation signals from an
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effectively interfaces with SET 105 via wireless network 110. Although a wireless
network 110 is illustrated in FIG. 1, it should be appreciated that other types of
networks, such as hard-wired, or partially hard-wired, networks may additionally be
utilized. Moreover, in some implementations, an Emergency SUPL Location Platform
(E-SLP) may be utilized instead of, or in addition to, an H-SLP 115. An E-SLP may
determine a location of a SET 105 in an emergency situation, such as for locating a SET
105 in association with an emergency E911 call.

[0027] Communication may be initiated between H-SLP 115 and SET 105 by
either H-SLP 115 or SET 105. To initiate the communication, in one implementation
H-SLP 115 may transmit an SUPL initiation message to SET 105, or SET 105 may
transmit an SUPL initiation message to H-SLP 115. H-SLP 115 may be in

communication with a second network 150. Second network 150 may be hard-wired or
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Dl v2rsthn AuREbeidy 1t thvedasicQR tivt il eatédin"tRE m@sdgé, ke recipient may
m nor version nunber is "0." |If a recipient

continue the SUPL session normally. To continue the SUPL session, in some
implementations, the recipient, if it is the SET 105, may establish a secure Internet
Protocol (IP) connection to an H-SLP 115 and then return a SUPL message.

[0029] According to some implementations, a method of negotiating between a
SET 105 and an H-SLP 115 is undertaken to determine the SUPL version to be used. A
SUPL session may begin following transmission of a SUPL initiation message. Such a
SUPL initiation message may be transmitted according to a known SUPL version, such
as SUPL 2.0. If such a receiving entity supports the SUPL version of an initiation
message, the receiving entity may (e.g., after establishing a secure IP connection with
the sending entity if it is a SET 105) transmit a SUPL response message. However, if

such a receiving entity does not support the SUPL version specified in the initiation



of a first SUPL nessage for a new SUPL session

supports a version of SUPL with the sane nmj or version
Woenope4293% t hat indicated in the nessage, evenP@T/Us1988/077980

supported m nor version nunber is not the sanme as that

i ndi cated in the nessage, thel®ecipient may continue

the SUPL session nornmally. To continue the SUPL
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2.0, whereas other SETs may support both SUPL 1.0 and

50pIt meyGrangmit g Iy EW%@@#@S@% ¢ 9EASi0gnghish imgligites that the
the event that SET 105 initiates a SUPL session by
SUBhsassian mg cad@UPLhei STTR]L ENDbmessegs oige indicadts Shdjok TBJPL version
and SET 105, for exanple, supports both SUPL 1.0 and

Pt s@ppdrts avERPlin thil dxagiplowoilildSe®IPINRY. | ndi cat e t hat
SUPL 2.0 is the intended version for the SUPL sessi on.

[B03P 115 [IPo RRSRI RvckBER i BETads QpBRARAGESBIE 1.0, SET 105

may initiate a SUPL session by sending a SUPL initiation message to H-SLP 115
indicating that SUPL 1.0 is the intended SUPL version. Upon receipt, H-SLP 115 may
respond to SET 105 and continue the SUPL session in SUPL 1.0.

[0032] If a network entity, such as the H-SLP 115, as opposed to the SET 105,
initiates a SUPL session, on the other hand, a negotiation process may be streamlined.
In accordance with this implementation, a SUPL initiation message may be modified to
identify a plurality of SUPL versions capable of supporting a desired service and that
are also supported by H-SLP 115. A response may be received from SET 105 that is
based on an ability of SET 105 to support at least one of the plurality of versions.
[0033] As an example of this method, H-SLP 115 may send a SUPL initiation

message (e.g., a SUPL INIT message) with a parameter to indicate the minimum SUPL



SUPL session if it supports SUPL 2.0. If, however,

H SLP 115 only supports SUPL 1.0, it may transmt a
WEYPLOEMBS nessage to the SET 105, which indi cap@BUS1088/077980

the SUPL session has ended. The SUPL END nessage mnay

i ndicate a major SUPL versionllthat it supports, which

in this exanple would be SUPL 1.0. [0031] In the
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veasion wé 8 UPLosuppdrfed195H{ A 11155 based on an ability of
SET 105 to support at |east one of the plurality of
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nay send a SUPL initiation nessage (8.g.
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formatted to include several par anet er fields.
it SEF Lpeesiepens) e capbyeed hyr@%musmg @nYaWBIa major version

nmessage may i nclude the intended SUPL maj or and m nor
wenbkérdetwieenid? snd ¥ ginclubive,cand any min@s{eéklt versiop, number without
expressed in this exanple as M. m in an existing
&fictiger si on paranmeter. Here, such a SUPL version
paraneter therefore may indicate a highest version of

fdBL] support &t KYmbiteSSETYH5 may support only SUPL 2.0, whereas H-SLP
115 may support SUPL 3.0. H-SLP 115 may transmit a SUPL initiation message to
SET 105 indicating such an intended version of SUPL is SUPL 3.0, and that the lowest
supported version is SUPL 2.0. In this case, the SUPL initiation message sent by H-
SLP 115 would indicate a value of 3 for M1, a value of 0 for m1 and a value of 2 for
M2. In this example, SET 105 may continue such a session because the major version of
SUPL that it supports is 2, which lies between M2 and M1. SET 105 may thus respond
to H-SLP 115 with a message indicating use of SUPL 2.0, which in this case would be
supported by H-SLP 115. Any parameters or parameter values included by H-SLP 115
in the SUPL initiation message that were defined for SUPL 3.0, but not for SUPL 2.0,
may be ignored by SET 105 (i.e., because it does not support SUPL 3.0). H-SLP 115

may then continue the SUPL 2.0 session following the response from SET 105 as if



[0034] As discussed above, a SUPL initiation nessage

is adapted to include an additional paraneter field to
WO pdpo#988 a mi ni num SUPL maj or version M2 for RE/ok2008/077980

continuation of the SUPL session by SET 105 is

possible. In one inplenentatith, an intended SUPL

sessi on can be continued by SET 105 usi ng any SUPL
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any mnor SUPL version nunber wi thout restriction.
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SEPEiinitatén Semage hat rebpondingdeset.svithsa SUPRHINIR nmssegei to end the
between M2 and M . SET 105 may thus respond to H SLP
dekSiomiahdh inglidaesthatgle bnlg SEARIL negsios eupgfortStUBl: SETO1 05wk SEPL 2.0.
in this case woul d be supported by H SLP 115. Any
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In the SUPL initiation nmessage that were defined for

%gg'h 1n9nu19 %edfﬁi’fPLS\Lgoglog Qram%?e)fs Q{% g%ﬁ{ gdﬁé}{ a?gﬁPL 1.0,

se i't does n t support
SLP hen ntinue the SUPL 2.0 s

BT EwP gSl?ﬁﬁ0$ SFEEYPDfRne s Ba e agueh case, SET 105

paraneters and paraneter val ues had not originally
a@é RPYaieras thlwghﬁn@l%wwwr%%& ARSIOB, PafHRCtels FEIrQ ROt faEsived,
initiated by the SUPL initiation nessage according to
SUWPEEB 105 nByd¢ierefo8UREp@dssittom SHRY. D cwassdgeuscbreviously
according to SUPL 2.0 by SET 105. By continuing the
SBllss &k s cninilicatSUPS UPL Overdenh aypoatdibeSEESIHEVE
bandw dth usage may be avoided that mght occur if the
fR33] on vergrdd RBEHMRRAYorEIPLOD £86 Bk UEMLIEOMA and may not
be changed. However, backward compatibility of versions of SUPL higher than SUPL
1.0 with an entity supporting SUPL 1.0 may be achieved as discussed below.
[0038] For a network initiated SUPL session between H-SLP 115 supporting a
version of SUPL above 1.0 and SET 105 that supports only 1.0, SET 105 may respond
to a first SUPL initiation message from H-SLP 115 with a SUPL END message
indicating SUPL 1.0 is supported. H-SLP 115 may then restart the session using SUPL
1.0 if it is supported and if SUPL 1.0 is compatible with the intended SUPL service.
[0039] For a network initiated SUPL session between an H-SLP 115 supporting
only SUPL 1.0 and a SET 105 that supports only a version higher than SUPL 1.0, SET
105 may recognize that H-SLP 115 only supports SUPL 1.0 and may respond to a

SUPL initiation message from H-SLP 115 with a SUPL END indicating its supported



SUPL initiation nessage and responding (e.g., with a
SUPL END nessage) to end the session and indicate that
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2.0. [0036] In the event that, for exanple, SET 105
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recogni ze that H SLP 115 onL% sueggrts‘SUPL 1.0 and
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115 with a SUPL END indicating its supportedSUPL
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SUPL session cannot be retried in this exanple).

[00@20] | n Bn@ichaipl@xdampion, pdc&sds ddQbritssdRpovd mag c¥ulry that H-
SUPL 1.0 may initiate a

SLP 115 and SET 105 agree on the same SUPL major version number to be used for a
SUPL session, if such a common version number exists. This may avoid incompatible
support for messages and procedures at both SET 105 and H-SLP 115 if, for example,
SET 105 and H-SLP 115 were to otherwise attempt to support a session using different
SUPL versions. If the H-SLP 115 and SET 105 do not support the same minor version
for an agreed major version, the session can still continue — e.g. as already defined for
SUPL 1.0. However, it may be more efficient if the same minor version of SUPL is
supported by both SET 105 and H-SLP 115. To help ensure that the same minor
version of SUPL is used, once the major version is determined, both SET 105 and H-

SLP 115 may begin by indicating (or expecting to indicate) the highest SUPL minor

version they each support for the agreed-upon major version. Additionally, as between



SUPL session with H SLP 115 supporting a version of
SUPL above SUPL 1.0. In such a case, SET 105 may
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same SUPL version as is requested by an H-SLP 205 according to one implementation.
FIG. 2 illustrates signal flows in a SUPL session among a SUPL agent 210, an H-SLP
205, and a target SET 200 in one particular implementation. In this example, SUPL
agent 210 may contact H-SLP 205 to determine the location of target SET 200. In one
implementation, SUPL agent 210, H-SLP 205, and target SET 200 of FIG. 2 correspond
to SUPL agent 120, H-SLP 115, and SET 105 of FIG. 1.

[0045] First, at step A, SUPL Agent 210 transmits a “mobile location platform
standard location immediate request” (MLP-SLIR) message/instruction to a H-SLP 205
with which SUPL Agent 210 is associated. The MLP-SLIR message may include an

identifier for the target SET 200 (i.e., a mobile station identifier (ms-id)) for which

location information is desired and an identifier for SUPL Agent 210 (i.¢., client-id).



[0043] In one inplenmentation, a nmethod may be used to
ensure that the sanme or a conpatible m nor SUPL

wa2009/042938 s used. This may be applicabl e when PEBL2008/677980
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that is between M2 and M inclusive (i.e., where M <
MosntM1D.is SEHorlARE folthe k@sReMdcliestd; BlsBd bl thd didheriebgval. H-
SUPL mej or version M and sone preferred mnor version
glafé gg? may %H%Eg%uggﬁ%ﬂg?ﬁﬁ%g %{ﬁﬁgt tH§ Eel?éél? %9{%@@%%6 received
%}5 may then conti nue the seSS|on usi ng SUPL nwaj or

grglon M and ninor version m if supported. |If m nor
PL versio ot supported, H SLP 115 may a ..

m%ﬂg]r ver sIIGrPTPERYY CHRRYEY PPSILQILEF S isHuchtag dghty of position
version higher than m [0044] FIG 2 is a signal flow
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same SUPL version as is requested by an H SLP 205
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signal flows in a SUPL session anong a SUPL agent 210,
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First, at step A SUPL Agent 210 transmts a "nobile
fapech SES Q) S&PI?%TSrﬁ[éRIaWHb#S Ao EEEHNDMIOGeHE Becqds fuisr €.
(M.P-SLIR) nmessage/instruction to a HSLP 205 with
{0948h SUPLAAstepC, PILELP 20 aswycnisinted. SUMNe sdvkipa SHIHRSET 200 by
nmessage may include an identifier for the target SET
26n(itting.a, SE@PIMMidtRnThak @ SUPENINIT), vhiltBay 83 h Witdless
whi ch
application protocol (WAP) PUSH or a Short Message Service (SMS) Trigger. A SUPL
INIT message may contain at least session-id, proxy/non-proxy mode indicator and an
intended positioning method in one particular implementation. A SUPL INIT message
may also contain a protection level and desired QoP. The protection level indicates a
level of protection for a SUPL INIT message. If the result of the privacy check in step
A indicates that notification or verification to the target subscriber is needed, H-SLP
205 may also include a Notification element in the SUPL INIT message. Before a SUPL
INIT message is sent, H-SLP 205 may also compute and store a hash of the message.
[0049] If, in step A, H-SLP 205 decided to use previously computed location or
position, a SUPL INIT message may indicate this in a “no position” posmethod

parameter value and target SET 200 may respond with a message ending the SUPL

session (i.e., SUPL END). Such a SUPL END message may include the results of the



| ocation information is desired and an identifier for

SUPL Agent 210 (i.e., client-id).Upon receipt, H SLP
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SUPL Agent 210 is authorized for the service it

requests, based on the clientlfd received. HSLP 205

may al so apply subscriber privacy agai nst the
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If target SET 200 supports SUPL and is not roamn ng, '
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| evel of protection for a SUPL INIT message. If the
pageter pithianalygratherdhanc edwoteptigy dproscivadiinesd B LUNAT message,
notification or verification to the target subscriber

taggah SEAeX0 rhbySise sadibparayctal woddtarolineiehethdiohe SUCRINGH message
element in the SUPL INIT nessage. Before a SUPL INIT
esgrgeci s sent, H SLP 205 may al so conpute and store

a hash of the nessage. [0049] If, in step A, H SLP 205
fARsfed toAuSE), BT BYQ BT RQHBRLEG At OSRIHSRoPFules of the
particular version of SUPL employed by target SET 200 and follow the appropriate
actions. Target SET 200 may also check the proxy/non-proxy mode indicator to
determine whether H-SLP 205 uses proxy or non-proxy mode. In this example, proxy
mode is used, and target SET 200 may establish a secure IP connection to H-SLP 205
using an SLP address that has been provisioned by a home network for target SET 200.
Target SET 200 may subsequently send a SUPL response to H-SLP 205 (i.e., SUPL
POS INIT) with positioning information. Target SET 200 may send a SUPL POS INIT
message even if target SET 200 supports positioning technologies that do not include
the intended positioning method indicated in the SUPL INIT message.

[0053] A SUPL POS INIT message may contain at least a session-id, target SET

200 capabilities, and a hash of the received SUPL INIT message (ver) and location



position, a SUPL INIT nessage nmay indicate this in a

"no position" posnethod paraneter value and target SET
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target SET 200 may respond with a SUPL END nessage.
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using an SLP address that has been provisioned by a
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subsequently send a SUPL response to H SLP 205 (i.e

Peidhes the one it has computed for this particular session. Based on a SUPL POS INIT
message including posmethod(s) supported by target SET 200, H-SLP 205 may then
determine the posmethod. If required for the posmethod H-SLP 205 may use the
supported positioning protocol from a SUPL POS INIT message.

[0056] Target SET 200 and H-SLP 205 may exchange several successive
positioning procedure messages. H-SLP 205 may calculate the position estimate for
target SET 200 based on the received positioning measurements (SET-Assisted).
Alternatively, target SET 200 may calculate the position estimate based on assistance
obtained from H-SLP 205 (SET-Based).

[0057] At step G, once the position calculation is completed, H-SLP 205 sends a

SUPL END message to target SET 200 informing it that no further positioning

procedure will be started and that the location session is finished. Target SET 200 may
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exchange several successive

SET 300. In one implementation, SUPL agent 310, H-SLP 305, and target SET 300 of
FIG. 3 correspond to SUPL agent 120, H-SLP 115, and SET 105 of FIG. 1.

[0061] First, at step A, SUPL Agent 310 transmits a “mobile location platform
standard location immediate request” (MLP-SLIR) message/instruction to a H-SLP 305
with which SUPL Agent 310 is associated. The MLP-SLIR message may include an
identifier for the target SET 300 (i.c., a mobile station identifier (ms-id)) for which
location information is desired and an identifier for SUPL Agent 310 (i.e., client-id).
Upon receipt, H-SLP 305 may authenticate SUPL Agent 310 and check whether SUPL
Agent 310 is authorized for the service it requests, based on the client-id received. H-

SLP 305 may also apply subscriber privacy against the client-id based on the received

ms-id.
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calculate the position estimate for target SET 200
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(SET-Assisted). Alternatively, target SET 200 may

cal cul ate the position esti rrai9e based on assi stance

obt ai ned from H SLP 205 (SET-Based). [0057] At step G
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i npl enmentation. In this inplenentation, target SET 300
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agent 310 may contact H SLP 305 to determne the .

Nl danesagomay genjen askerstzoion-id. BiogynaptpEeranads indicator, an
SUPL agent 310, H SLP 305, and target SET 300 of FIG
Btaded pepooning medide| aralgemyt indR@fc FHEL Perkibd, N.Afdn SBT pa@iSular
of FIG 1. [0061] First, at step A SUPL Agent 310
tnslasehthsord A' SOPLITRIT aradage maglatdof @htdin a protection level and desired
QoP. If the result of the privacy check in step A indicates that notification or
verification to the target subscriber is needed, H-SLP 305 may also include a
Notification element in the SUPL INIT message. Before a SUPL INIT message is sent,
H-SLP 305 may also compute and store a hash of the message.

[0065] Next, in step D, target SET 300 may either attach itself to a Packet Data
Network if it is not attached at the time or establish a circuit switched data connection.
If a protection level parameter with a value other than “no protection” is received in a
SUPL INIT message, target SET 300 may use such parameter to determine whether the
SUPL INIT message is authentic.

[0066] At step E, target SET 300 may evaluate notification rules of the

particular version of SUPL employed by target SET 300 and follow the appropriate

actions. Target SET 300 may also check the proxy/non-proxy mode indicator to
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include an identifier for the target SET 300 (i.e., a

nobi l e station identifier (nms?d d)) for which location

information is desired and an identifier for SUPL
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H94Ul r ed, Nowt, ptr&ﬁ@elé,sth@mu@é@sson@eoéme;beilﬂ_weepd%@isw 305 and
step B, HSLP 305 may verify that target SET 300 is

tagat SR 300mody IBURlcaswafithgr HESIF RO B05tarmy SBT S00 weryirtigase the
that target SET 300 supports SUPL. If target SET 300
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to step C. [0064] At step C, H-SLP 305 may initiate a

n
i ?.02??21‘&95@1‘@%% SR i e SRR A Ay e Rhich supL
Wi r.el on protocol (WAP) PUSH or a Short
W@Qﬁg\i'%&]qud&‘???dsl\/s) Trigger. A SUPL INIT rressage may
contain at |east session-id, proxy/non- prox
[‘Wéﬁbat or, AaﬁlﬁcmSé%a‘@wepwwmﬁipﬁwr@t% tﬁwxmle and target
i ndi cate SUPL version N.0.0 in one parti cuI ar
BhHP 36 framtyatstabhsh Asc8WrR| IP|dahifeatmes s@HeSIn§0 alnsstercld ismigrans LP
protection | evel and desired QoP. If the result of the
ddryaacyatbaebdeni prowitioped®by NHbmahesvorlh fdr tingtti SET 300. OTar@ét SET

verification to the target subscriber is needed, H SLP
3P mARYuRESRNtIP SEHALSBPL response to H-SLP 305 (i.e., SUPL POS INIT) in
step I with positioning information. Target SET 300 may send a SUPL POS INIT
message even if target SET 300 supports positioning technologies that do not include
the intended positioning method indicated in the SUPL INIT message.

[0069] A SUPL POS INIT message may contain at least a session-id, target SET
300 capabilities, and a hash of the received SUPL INIT message (ver), location
identifier (lid), and SUPL version M.0.0. Target SET 300 capabilities may include
supported positioning methods (e.g., SET-Assisted A-GPS, SET-Based A-GPS) and
associated positioning protocols (e.g., Radio Resource Location Services (LCS)
Protocol (RRLP), Radio Resource Control (RRC), and Telecommunications Industry

Association (TIA) -801). Target SET 300 may provide Network Measurement Resport

(NMR) information specific for the radio technology being used. Target SET 300 may
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in step D, target SET 300 nmay_either attach itself to

a Packet Data Network if it i%l not attached at the

time or establish a circuit swtched data connecti on.
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SUPL session. [0067] Next, at step F, the secure IP
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connection to HSLP 305 in step H using an SLP address
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SET 300. Target SET

target SET 300 based on the received positioning measurements (SET-Assisted).
Alternatively, target SET 300 may calculate the position estimate based on assistance
obtained from H-SLP 305 (SET-Based).

[0073] At step K, once the position calculation is completed, H-SLP 305 sends a
SUPL END message to target SET 300 informing it that no further positioning
procedure will be started and that the location session is finished. Target SET 300 may
release the secure IP connection to H-SLP 305 and release all resources related to this
session.

[0074] At step L, H-SLP 305 may send a position estimate back to SUPL Agent
310 in a Mobile Location Protocol (MLP) Standard Location Immediate Answer (SLIA)

message and the H-SLP 305 may release all resources related to this session. In this

example, H-SLP 305 and SET 300 succeed in negotiating the agreed SUPL version
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message/instruction from a SUPL Agent 120 to request location information
corresponding to SET 105. In this example, SET 105 supports SUPL M.0. Next, at
step 405, H-SLP 115 sends a SUPL INIT message to SET 105 indicating that an
intended version of SUPL for a SUPL session is SUPL N.0.0, where N > 1. The SUPL
INIT message also indicates a minimum supported version P, where N>M >P > 1.
Information corresponding to the minimum supported version P may be included in a
data field of a SUPL INIT message.

[0077] Next, at step 410, H-SLP 115 receives a SUPL POS INIT message
indicating that SUPL M.0.0 is supported by SET 105 and that the session can be
continued using this SUPL version. Finally, at step 415, the SUPL session may

continue and location information may be transferred to H-SLP 115 from SET 105, and

eventually from H-SLP 115 back to SUPL Agent 120.
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several successive positioning procedure nessages.
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target SET 300 based on the received positioning
measurenents (SET-Assisted). Aternatively, target SET
300 may cal cul ate the position estimte based on
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[78hse al Firsteaiotapcd, PET dbedecctyes hiSE/Pd e Tanessage fram &1-SLP
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SET that may be perforned nore quickly than, for
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FIG 4Ais a flow diagramillustrating a process of
BPub¥&uhdestablishes a secure IP connection to H-SLP 115 at step 460.

[0081] Next, at step 465, SET 105 may return a SUPL POS INIT message to H-
SLP 115 indicating that SUPL M.0.0 is supported and that the session can be continued
under this SUPL version. Finally, at step 470, the SUPL session may continue and
location information may be transferred from SET 105 to H-SLP 115.

[0082] Such methods of SUPL negotiation for a SET 105 utilizing SUPL 2.0 or
higher discussed above with respect to FIGS. 4A and 4B are streamlined as opposed to a
method of SUPL negotiation for a SET 105 based on SUPL 1.0, as is discussed above
with respect to FIG. 3. Because the minimum supported SUPL version is included in
the SUPL INIT message in the process shown in FIGS. 4A and 4B, a session in which
SET 105 supports only a version of SUPL below the version intended by H-SLP 115

can be continued in the version supported by SET 105, provided the version supported

by SET 105 is no lower than the minimum major version indicated in the SUPL INIT



negotiation perfornmed by an HSLP wth a SET if both
the HSLP and SET utilize SUPL 2.0, or a higher
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NI T nessage from H SLP 115 indicating that an
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N. 0. 0,
which is equivalent to indicating a minimum version of SUPL 2.0. In this example,
although H-SLP 500 supports SUPL 1.0, H-SLP 500 indicates that the minimum
version is SUPL 2.0 because, for example, a location service desired from SET 505 is
not provided in SUPL 1.0. At step B, SET 505 may respond back to H-SLP 500 with a
SUPL 2.0 message (e.g., a SUPL POS INIT message according to SUPL 2.0) and the
SUPL session may continue.
[0085] In FIG. 6, H-SLP 600 supports SUPL versions between version 3.x and
1.0. SET 605, on the other hand, supports only SUPL 1.0 in this example. In this
example, a SUPL INIT message may be transmitted from H-SLP 600 to SET 605 at step

A indicating that the desired version is SUPL 3.x, and the minimum version in SUPL

2.0. At step B, SET 605 may respond back to H-SLP 600 with a SUPL END message
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SUP [ i s} e 470
bl pOhay S 2 0 AR Pl o il BTy messaes
transferred from SET 105 to H SLP 115. [0082] tﬂ&(kmﬁed

ey ke gangrittedson )il 230 9Elof0xatsep A guliqaiing

SUPL 2.0 or higher dlscussed above with respect to

wirggn igAUBRd.- QlBMaﬁt@ Bt pEERS mep respongp peskdd H-8LR 788 itk SUPL
of SUPL negotiation for a SET 105 based on SUPL 1.0,

BN D medhgcingdatingathavSURL 2H) isebpeqhirédSBPGveSiondec aSEPL

the m ni num supported SUPL version is included in the

SU6bn| N thd RS S8 & Vifzr@nghe process shown in FIGS. 4A and
4B, a session in ich SET 105 supports only a version

0gPIPL be nﬁﬁ(fh tegeHVﬂ[S%’(f‘s ggﬁy gﬁgL%rng]?Lb?bv%e]eﬁ V%?s'?otpfx and

ontl nued version s orted b

g S R ﬁﬁf&é%ﬁf?ﬂ%p%u%’ﬁ s

I Nl Tnessage. Accordingly, such negotiation can

P r,@eﬂg% ShiR Tamsssagt magbpraswaisrd HommeE h8d) F?gH§LP 800 at
secure | P connection is established. A negotiation

Bap Ad T SURL STARS ipss&idPinayl irdljicaomthati®UBL B is rctrsiomy
require two SUPL sessions and the establishnment of two
sigparted By SETW806. Pthéoeuae,d-SORS00[daR 8dheriréspdnd b IBT 808 with a

nmessage flow diagrans illustrating nessages

te@R8 8 §©€PL 2.0 (e.g., a SUPL RESPONSE message according to SUPL 2.0) or
end the communication. The session may continue in SUPL 2.0 at step B in this
example because H-SLP 800 supports SUPL 2.0.

[0088] In FIG. 9, H-SLP 900 supports SUPL versions between version 3.x and
2.0. SET 905, on the other hand, supports only SUPL 1.0 in this example. In this
example, a SUPL START message may be transmitted from SET 905 to H-SLP 900 at
step A. The SUPL START message may indicate that SUPL 1.0 is the version
supported by SET 905. In this case, H-SLP 900 responds with a SUPL END message in
SUPL 3.0 at step B because H-SLP 900 does not support SUPL 1.0.

[0089] In FIG. 10, H-SLP 1000 supports SUPL versions between version 2.0

and 1.0. SET 1005, on the other hand, supports only SUPL 3.0 in this example. In this

example, a SUPL START message is transmitted from SET 1005 to H-SLP 1000 at step



between an H SLP and a SET according to at |east one

i npl ementation. In sone inplenentations, an E-SLP may
wheooahildsged i nstead of an HSLP. In FIGS. 5-7PCHOS1488/677980

sends a SUPL INIT nessage to a SET. In FIGS. 8-10, on

the other hand, a SET initiat¥s the communicati on,

sendi ng a SUPL START nessage to an H SLP. [0084] In

Al GheSUR: SLRRI0Ocsagppoay s1dBER thatef $PloA$ ibdtevweesion supported by

version 3.x and 1.0. SET 505 on the other hand,

SBPAO0$ SImothisycaSdJRl-SEP Q 000 niakir&spexd@iith . SWPL ENPmessage in SUPL
exanple, a SUPL INIT nessage may be transmtted from

ﬁn%kaeg%%éceuséﬂsi@ﬁl%oé;ﬁ& s{a%ﬁg%@ﬁ ing that the

desired version is SUPL 3.Xx, e m ni mum nmaj or

jon is ich is uj val ent to..indjcati.n . .
KoL o voF G- o ettt nfilngh Gbl &£ SET Wpfich ragio
H SLP 500 supports SUPL 1.0, H SLP 500 indicates that
HrRRSCRIVER Wﬁ]rﬁ)agvrlgﬁ laried tsmedulstenn il girgier 51%aﬁ v a@,nd
a location service desired from SET 505 i s not
preowagien, suah SURvicd ondatgongt apRB carsEr, aBd Jemagulpie gpnedilated RF
back to HSLP 500 with a SUPL 2.0 nessage (e.g., a
SluRkr tB@Btdimkuchrascbage irdomeatidnn gnt ant&RLL 1 20 Gay daddified to
SUPL session may continue. [0085] In FIG 6, H SLP 600

HHRRAT 4 fodkdBled I SdrABSoWREH \WBRILsY 85miRRicatidnsa Mt shdQeceive a
SET 605, on the other hand, supports only SUPL 1.0 in

[ : ' - NI T message may
@ghﬁlﬁ %ﬁg{rﬁj %at%é%)]&re %)?nﬁ eg%g%@u? %a%H%S at step A
tndicating,that the desi version | §.SUPL. 3. x, .an
RLE] ool BRerioisl SR s siinlel g pgvidkiicggad
may respond back to H SLP 600 with a SUPL END )
éQsgen fignt P Pnld 02 iy frangseivaUP06 foptrangs mission esgg p akless
SUPL version for a SUPL session, and the session nay
erumufio@dsis link. Fe@, CPU H BLRay 0Btasioplo btssbarl nf@etion from an

1.0. SET 705, on the other hand, supports only SUPL
dplt ddvidehiishif xigdmhterfadonl 16 Basotan® beoce&oBURIS thiN dlso be adapted

message

to provide baseband information from transceiver 1106 to CPU 1102 for transmission
through an output device within user interface 1116.

[0092] SPS receiver (SPS Rx) 1112 may be adapted to receive and demodulate
transmissions from transmitters through SPS antenna 1114, and provide demodulated
information to correlator 1118. Correlator 1118 may be adapted to derive correlation
functions from the information provided by receiver 1112. For a given pseudo noise
(PN) code, for example, correlator 1118 may produce a correlation function defined
over a range of code phases to set out a code phase search window, and over a range of
Doppler frequency hypotheses as illustrated above. As such, an individual correlation

may be performed in accordance with defined coherent and non-coherent integration

parameters.



may be transmtted fromH SLP 700 to SET 705 at step A
indicating that the desired version is SUPL 1.0. At

WG @P/ORIISET 705 may respond back to H SLP 700r@u/Uk2088/077980
SUPL END nessage indicating that SUPL 2.0 is the
requi red SUPL version for a SUPL session, and the
session may end. [0087] In FIG 8, H SLP 800 supports
BOP8] ver si Onsclbttr uéEhmag kb dr aBaptcditvddetived piBETreBOS] coprelation
the other hand, supports only SUPL 2.0 in this

amafighseirorh nfbith&iodXaaheto Hilobkighal® PARTddIESSRGBcdTRY 1066. This
transmtted from SET 805 to H SLP 800 at step A The

P 2R AR 'T}%Su%égﬁ% RYbscABLGRlt BN it Qéqsﬁg%re%esg cbﬁnﬂdﬁ?catlons
version su port ed by SET 805. In this case, H SLP 8

can either respond to SET 805 with a nessage in SUPL
F¢ ?e g., a SUPL RESPONSE nessage accordi ng to SUPL

). or end. the tio The sessi on nay
@&361 nue .grh Lﬁ%ggyrafrl i q@ adADiEH 2 e frphanngkyabols
H SLP 800 supports SUPL 2. O. [0088] In FIG 9, HSLP
goeivedifpor hasclBuppracessor HHES et wstsrlyingrsehsa bis xIneeng example
2.0. SET 905, on the other hand, supports only SUPL
Whereichatrtel Syrﬂbﬂﬂmmrﬁpﬁdemoh{?kblati@)aﬂly‘mhaoded s$tdBbls SUARE channel
nmessage may be transmitted from SET 905 to H SLP 900

éécoﬁérefﬁafcorﬁ_ cUPkerBIT AR dSFEBSAGRohBYx antilé, Gafcte Eaahel symbols
SUPL 1.0 is the version supported by SET 905. In this

sg"s%ﬁ’ 3391%11% 8&9&&%&%&@%@’@3 Eé\'@oﬁ?sséﬁagﬁel' fepder 1120

ecause oes not su
SUPL 1.0. 0089 FIG 10, H SLP 1000 supports SUPL
echln

Y SPBRESHE AR 'sion 2.0 and 1.0. SET 1005, on t he
ot her hand, supports only SUPL 3.0 in this exanp In
(Wi9§ exanpMemogy éUM_mQWk\R?dq?é@staéé’rP @a@hlaﬁﬁﬁd@blédnmémns

SET 1005 to H SLP 1000 at stepA The SUPL START
wbsbagecymaytabledo patfern ozt orSuhie of pMciesses, lesamples,iioiplementations,
supported by SET 1005. In this case, H SLP 1000 may
oesamtcswhérbofawbidRlhakdBesredsattedion sgidkted. CPU 1102 may be
adapted to access and execute such machine-readable instructions. Through execution
of these machine-readable instructions, CPU 1102 may direct correlator 1118 to analyze
the SPS correlation functions provided by correlator 1118, derive measurements from
the peaks thereof, and determine whether an estimate of a location is sufficiently
accurate. However, these are merely examples of tasks that may be performed by a
CPU in a particular aspect and claimed subject matter in not limited in these respects.
[0096] In a particular example, CPU 1102 at a subscriber station may estimate a
location the subscriber station based, at least in part, on signals received from SVs as
illustrated above. CPU 1102 may also be adapted to determine a code search range for

acquiring a second received signal based, at least in part, on a code phase detected in a

first received signals as illustrated above according to particular examples.



2.0 at step B because H SLP 115 does not support SUPL

3.0. [0090] FIG 11 shows a particular inplenentation
W@2009/08838 i n whi ch radi o transceiver 1106 nay BPET/US2008/077980

adapted to nodul ate an RF carrier signal w th baseband

information, such as voice or28ata, onto an RF

carrier, and denodul ate a nodul ated RF carrier to

93] n suchl(alebawd aibhfchrdregrarof a ArShRAtlE6h accbidifg fmagne

be adapted to transmt a nodul ated RF carrier over a

ithflemesatien NARISHoaT, HOSEP 120K ma éhdl@kel ptecassriidob ad @dmory
RF carrier over a wireless comuni cations |ink. [0091]

bwaseﬁﬁd&%C@%@%ﬁ%ﬁ?‘i‘%ﬁ%&%ﬁ%moz rE RISy 3‘?"3%?18%“@“
transn1SS|onm3ver

ni cat i
nEh S PR 3550 Mud G o LSRR F b PALR: B
fron1an i. nput deV|ce wi.t hin user |nterface 1116
ERLARHRIGRINY SrvisedgnS ﬂadgnﬂaéﬁ %} YHeE ala%%m@am%ﬂq&w{oae
baseband i nformation fromtranscei ver 1106 to CPU 1102
fegeivingamisHEsssianpmishioot g hhagpranupoatioedeivise a4l § hiag alpoanclude a
interface 1116. [0092] SPS receiver (SPS Rx) 1112 may
bedadapoddr tovicelrem\reccavitly denmiuicatienstvian haidssirah®nnection to
fromtransmtters through SPS antenna 1114, and
peqykde 1dgpodul ated information to correlator 1118.
Correlator 1118 nay be adapted to derive correlation

gdf!?gf ' ons frﬁé’@ijbﬂeveks'ﬂcf éﬁ%hht?cﬂl c?%ée‘&q%ré%{ Pf) ?%%'quﬁE?d in

For a given pseu o nol

correlator 1118.ma r.odu ncti,o
P R W A WO
fhase search wi ndow,_ and over a range of Doppl er

FooiUend ) myspiwitiveseSURS sersiqnsiy %@I@anfél@s\aew indfigtion mggsage in
i ndi vidual correlation may be perforned in accordance
wihtch baéf ihn ddsicdtred emninamd ShH- cotiensert indaaegr dhitlomevent that the
paraneters.[0093] Correlator 1118 may al so be adapted
5BTdes icited spppats-thelatied SUPLr whr€ibh 6Na SUPL version no lower than the

minimum specified in the SUPL initiation message, the same session can be continued
in the lower SUPL version supported by the SET. This process eliminates a
requirement of establishing two secure IP connections and the transmission of a SUPL
END message and a second SUPL initiation message when the SET 105 does not
support the desired SUPL version specified in the initial SUPL initiation message.
[0099] While there has been illustrated and described what are presently
considered to be example features, it will be understood by those skilled in the art that
various other modifications may be made, and equivalents may be substituted, without
departing from claimed subject matter. Additionally, many modifications may be made
to adapt a particular situation to the teachings of claimed subject matter without
departing from the central concept described herein. Therefore, it is intended that

claimed subject matter not be limited to the particular examples disclosed, but that such



functions frominformation relating to pilot signals
provi ded by transceiver 1106. This information may be
W@ 2@®doke3nn subscri ber station to acquire w rel BEGEUS2008/077980
comuni cations services. [0094] Channel decoder 1120
may be adapted to decode cha | synmbols received from
baseband processor 1108 into underlying source bits.
Ehimaksubjanhplatewher dse hhahdelallsiypdotd f8llimgmpthiis éhe scope of appended
convol utionally encoded synbols, such a channe
decoder may conpri sglaimnsYbi®édqiivaatotereofl N a second
exanpl e, where channel synbols conprise serial or
paral | el concatenations of convol utional codes,
channel decoder 1120 may conprise a turbo decoder.
[0095] Menory 1104 may be adapted to store
machi ne-readabl e i nstructions, which are executable to
perform one or nore of processes, exanples,
i mpl ement ati ons, or exanpl es thereof, which have been
descri bed or suggested. CPU 1102 may be adapted to
access and execute such machi ne -readabl e
i nstructions. Through execution of these
machi ne-readabl e i nstructions, CPU 1102 may direct
correlator 1118 to anal yze the SPS correl ation
functions provided by correlator 1118, derive
neasurenents fromthe peaks thereof, and determ ne
whet her an estimate of a location is sufficiently
accurate. However, these are nerely exanples of tasks
that nmay be perforned by a CPU in a particul ar aspect
and cl ai med subject nmatter in not limted in these
respects. [0096] In a particular exanple, CPU 1102 at
a subscriber station may estinmate a | ocation the
subscri ber station based, at least in part, on signals
received fromSVs as illustrated above. CPU 1102 may
al so be adapted to determ ne a code search range for
acquiring a second received signal based, at |least in
part, on a code phase detected in a



first received signals as illustrated above according

to particular exanples.[0097] FIG 12 shows a bl ock
walr@gnasof a H SLP 1200 according to one PCT/US2008/077980

i mpl ementati on. As shown, H SLP 1200 may include a

processor 1205, a menory 121030 and a conmmuni cati on

devi ce 1215. The nenory 1210 may store instructions,

such as program code, that GeyINM® i npl enented by the

processor 1205. The communi cati on device 1215 may

I ncl usghatlly diine@ for communi cati ng and/ or receiving

Wi rel ess transm ssions. The conmuni cati on device 1215

may akso i ﬂﬁ%k%@or ot her device from

recei%ing %ghﬂﬁﬁ?gzt ons via a hard-wi red connection

o scuGEBITHGEE RoHay B e T8l (PHPEREIBERESRAM hSM o

situations, for exanple, en a. SET 105 needs ta be .

reeaeentinlp i By R f&%ty(ﬁhegﬂ@ilﬁnﬁﬁyop FRasFage égeélt%ma plurality of

session by transmtting a SUPL initiation nmessage in

WHPEv ey cepadlaelsiuppertiaad desirddagmigurnd ver si ons are

indicated. In the event that the SET 105 either

suppordcsivinge @eginse toftURE SURTLsinaity that ia b&idR| atMedss ingpartion an

| ower than the mninmum specified in the SUPL

bBllityl AFthOSUPESRAEA0 shpRrEANBBERSIMARe flaflREoCRRibed

in the | ower SUPL version supported by the SET. This

process elimnates a requirenent of establishing two

secure | P connections and the transm ssion of a SUPL

END nessage, and,.,a secpnd .SUPL injtiatjon nessage whe

Che SET 108"GBELRASE <BBdortoHbing ST ot BRI RIGS o UPL

specified in the initial SUPL initiation nessage.

Eoddo] Tomiingd. t here has been illustrated and descri bed

what are presently considered to be exanple features,

it will be understood by those skilled in the art that

vari ous other nodifications nay be made, and

equi val ent Thermythod oflaghilt whedin thi hbiowirk deigicbmpgsdsraarBUPL

cl ai med subject nmatter. Additionally, many

meditbh Patipms may be made

4. The method of claim 1, further comprising establishing a secure
connection between the network entity and the SUPL entity prior to the receiving the

reésponsc.

5. The method of claim 4, wherein the secure connection comprises a

Transmission Control Protocol/Internet Protocol connection.

6. The method of claim 4, wherein the receiving the response is performed

via the secure connection.



to adapt a particular situation to the teachings of
cl ai med subject matter w thout departing fromthe

W@ 000#93x oncept descri bed herein. Therefore, PET/US2008/077980
i ntended that clained subject matter not be limted to
the particul ar exanples discldsed, but that
suchcl ai ned subject matter may al so i ncl ude al
aspecfs f allh¢ mgthadtofiichirh He wheepethofresapperfced thel Hillis entity
and equi val ents thereof.CLAIMS Wiat is clained is: 1.
boriBifROd 1QAEIILEIEN R orfeloR AT Pl bifal iR G0 38 ISIEC VErSiodS EdpablcasTe
| ocation (SUPL) initiation nessage, from a network
gg%bhﬁquaaghgﬁl&Vggtity, the SUPL initiation message
| ntigying a plurality of SUPL versions capabl e of
supporting a desired service; and receiving a response
fromthe SUPL entity that is based, at least in part,
on an_abiljty of the SUPL entity to, support at | east .
one of- t heTE¢ W&Oﬁ:ﬂ? cBimye mhahgqm@m%%mmrr%’oa?mn service
claim1, wherein the SUPL entity conprises an SUPL
bavad be dhemespeanaafromzhe PhELrastibod of claim 1, wherein
the network entity conprises an SUPL Location
Platform 4. The nethod of claim1l, further conprising
establishing a secure connection between the network

entity.andTh@ﬁw@@ﬁ%f@ﬁ&hq¥wﬁ&kﬁﬂhé9hﬁﬂﬁyb?S@TlR%ﬁﬁ&ﬂﬁs
response. 5. The nmethod of claim4, wherein the secure

ﬁlﬂw&%ﬁt .y/cﬁ{ﬂ r%%i%?%éédt §§?%?8%—g1a{;&5@0ﬁ§a{n%ltegg%gﬁ% gliPTOEIiZ Y%gon, and a

Fotoco connect1 on.

of .cl ai wherein the receivi e response .i.s .
Banirufh ey e Jeb M EETR LT RObL T o HR8 SHiaPritAe apy minor
claim1, wherein the response fromthe SUPL entity

version and all major versions between the intended SUPL major version and the

minimum SUPL major version inclusive.

10. A method comprising:

receiving, by a secure user plane location (SUPL) entity, an SUPL initiation
message from a network entity, the SUPL initiation message identifying a plurality of
SUPL versions capable of supporting a desired service; and

transmitting a response to the network entity that is based, at least in part, on an

ability of the SUPL entity to support at least one of the plurality of versions.

11. The method of claim 10, wherein the SUPL entity comprises an SUPL

Enabled Terminal.

12. The method of claim 10, wherein the network entity comprises an SUPL

Location Platform.



conprises a transm ssion via one of the plurality of
SUPL versions capabl e of supporting the desired

W@ 2009/0€2938 8. The method of claim 1, further coPgiF/S1008/077980
providing a | ocation service based on the response
fromthe SUPL entity. 9. The ¥ethod of claim1,
wherein the plurality of SUPL versions is indicated by
an i ntended SUPL maj or version, an intended SUPL ni nor
version, and a m ni num SUPL naj or version, the
plural3ty vhe Dldlod\CECRIANS, ROIMBF dcomhpgihim dstablistdhg a secure
version and all major versions between the intended
Sl i WVt Y& thk QUPRNG e I ThO h B SRky FRbPl el AHting,
Inclusive. 10. A nethod ‘conprising: receiving, by a
secure user plane location (SUPL) entity, an SUPL
initiation nmessage froma network entity, the SUPL

initiation ssage identifying a plurality of SUPL
ver si bhs cgggme@mspfglfﬁﬁdﬁtw geu e Grvrittligts Esponsads
transmtting a response to the network entity that is
peréated aia the aequr¢ epnpaetion. on an ability of the SUPL
entity to support at |east one of the plurality of
versions. 11. The nmethod of claim 10, wherein the SUPL
entity conprises an SUPL Enabled Term nal. 12. The

met hogs of  ¢haiihbd.of WhahaoNwh&i8ineé Y@g&ﬁls@ RbhbMses a transmission
conprises an SUPL Location Platform 13. The nethod of

| ai ' e LY '
s A e e L
entity prior to the transmtting. 14. The nethod of
claim 13, wherein the transnitting the response is

performed via the secure connection. . o ) )
16. The method of claim 10, further comprising receiving a location service

from the network entity based on the response from the SUPL entity.

17. The method of claim 10, wherein the plurality of SUPL versions is
indicated by an intended SUPL major version, an intended SUPL minor version, and a
minimum SUPL major version, the plurality of SUPL versions comprising any minor
version and all major versions between the intended SUPL major version and the

minimum SUPL major version inclusive.

18.  An apparatus comprising:
transmission means for transmitting a secure user plane location (SUPL)
initiation message to an SUPL entity, the SUPL initiation message identifying a

plurality of SUPL versions capable of supporting a desired service; and



15. The nmethod of claim 10, wherein the response

conprises a transmssion via one of the plurality of
WEMBL/0428% i ons capabl e of supporting the desi redr/us2008/077980

service. 16. The nethod of claim 10, further

conprising receiving a locatidh service fromthe

network entity based on the response fromthe SUPL

ent i t xeceivihg Mévms fiext thodviog actsponsclftom wike$EPh etite that is based, at

plurality of SUPL versions is indicated by an intended

RLELn PRt AN ardb3litgdf RSP eftledo SiFpbrtrik RALt oneloS kidplurality of

and a m ni nrum SUPL nmaj or version, the plurality of

wEbnyersions conprising any mnor version and al

maj or versions between the intended SUPL maj or version

and the m ni mrum SUPL maj or version inclusive. 18. An

apparatus conprising: transm ssion neans for

transmtting a secure.uyser plane. |qcation (SUPL).

i ni ti &t on!RedsgEuyof S\ EFER {1 appyatSgRIBfises a network

initiation message identifying a plurality of SUPL

O™Hgi ons capabl e of supporting a desired service;

andrecei ving means for receiving a response fromthe

SUPL entity that is based, at least in part, on an

ability of the SUPL entity to support at |east one of

the pbairal ThyagfarMed & @i 181 Purthbh @oﬁpﬁﬁﬁ?&é&&e@ﬁo&ﬂn&ﬂpfor
18, wherein the apparatus conprises a network entity.

e AR Lo b i B AN In TR, By prior o the
bet ween the apparatus and the SUPL entity prior to the
F&E& % ng. 21. The apparatus of claim 18, further
conprising |location neans for providing a |ocation

servi ce based on the response fromthe SUPL entity.

21. The apparatus of claim 18, further comprising location means for

providing a location service based on the response from the SUPL entity.

22. The apparatus of claim 18, wherein the plurality of SUPL versions is
indicated by an intended SUPL major version, an intended SUPL minor version, and a
minimum SUPL major version, the plurality of SUPL versions comprising any minor
version and all major versions between the intended SUPL major version and the

minimum SUPL major version inclusive.

23.  An apparatus comprising:
receiving means for receiving a secure user plane location (SUPL) initiation
message from a network entity, the SUPL initiation message identifying a plurality of

SUPL versions capable of supporting a desired service; and



22. The apparatus of claim 18, wherein the plurality
of SUPL versions is indicated by an i ntended SUPL
WOoreg0o/042988 si on, an i ntended SUPL m nor ver si onPCHEB2088/077980

m ni mum SUPL mgj or version, the plurality of SUPL

versions conprising any minor3ersion and all najor

ver si ons between the intended SUPL nmaj or version and

t he mnirmismissi@UREansepotransentsingn respohsestoviee n@@orkigntity that is

apparatus conprising: receiving neans for receiving a

Bed £ |disEih pattasean giAtyi (Thd §PgRkatud toistiptiri ANcFBSTAGRhe

froma network entity, the SUPL initiation nessage

ggﬁﬂﬁ§gy@£goﬁ&plurality of SUPL versions capabl e of
upporting a desired service; andtransm ssion neans

for transmtting a response to the network entity that
is based, at least in part, on an ability of the

apparatus to support at |east one of the plurality o
versi 2415 Eﬁ? aw%@@m@,&he@l%r apgara éP%‘P’HS@cSWe{UPL
apparatus conprises a SUPL entity. 25. The apparatus
oftitg] ai m 23, wherein the SUPL entity conprises an SUPL
Enabl ed Term nal. 26. The apparatus of claim 23,

wherein the network entity conprises an SUPL Location
Platform 27. The apparatus of claim23, further

conpr bsi NYTROBFIREIHOS BRANS, Wdler@s RN UENERPy BomBGes@n SUPL
connection between the apparatus and the network

' [: to the transmtting. 28. The apparatus of
gﬁ%#%¥£§?h§%érein the response conprises a
transm ssion via one of the plurality of SUPL versions
capabl e of supporting the desired

26. The apparatus of claim 23, wherein the network entity comprises an
SUPL Location Platform.
27. The apparatus of claim 23, further comprising connection means for

establishing a secure connection between the apparatus and the network entity prior to

the transmitting.

28.  The apparatus of claim 23, wherein the response comprises a
transmission via one of the plurality of SUPL versions capable of supporting the desired

service.

29. The apparatus of claim 23, further comprising receiving means for
receiving a location service from the network entity based on the response from the

apparatus.



service. 29. The apparatus of claim23, further
conprising receiving neans for receiving a | ocation
wWE 20000623 rom t he network entity based on t he PEBPR2USE077980

fromthe apparatus.30. The agfaratus of claim 23,

wherein the plurality of SUPL>Yersions is indicated by

an i ntended SUPL maj or version, an intended SUPL m nor

versi 80, aifible apparatinefinlSuFl3, m:n'emin therpdiraity afis&/PL versions is

plurality of SUPL versions conprising any ni nor

eicgtcdbyandn@hdedBUPL ME6E1@kion et weaded HIEPL migsdedsion, and a

SUPL maj or version and the m ni nrum SUPL naj or version

hﬁ‘lﬁhﬂﬁ{ YEPrL %OIA\Iéﬁ&y the Mﬁ@ilt}pbﬁg@PL Q/EI@{an @0&1?1"_? Th any minor

entlty conprising: a recelver to receive a secure user

ee §1% raE&) gﬁ%ﬂaﬂ%}r V(e%?oal‘s% eelnm gndgi g@?g&gmaa ér Wr8on and the

|dent|f¥|ng a.plurality of SUPL versi ons capabl e of
ANPESYF LN BEHGIV€e: a processor to deternine

a response to the network entity that is based, at

|l east in part, on an ability of the SUPL entity to

support at |east one of the plurality of versions; and

a traBbm t Aeeciiro usd¢rgikarilbcadtioe (SEBbpasrRy tamptignget wor k

entity. 32. The SUPL entity of claim 31, wherein the

SUPL g Rickivér @ABRIIVSE Secaft RPplafRRhR @@P‘D) Nigltiatid8 message
The SUPL entity of claim 31, mhereln at | east one of

th
e R T o
and.the nﬁfﬁgrk entlt%d gr to receiving the SUPL
VHPPPAEEPER AL SURRpLtn RESBUBSE: entity of claim 31,

wherei n the response conprises a ) ) )
a processor to determine a response to the network entity that is based, at least in

part, on an ability of the SUPL entity to support at least one of the plurality of versions;

and

a transmitter to transmit the response to the network entity.

32. The SUPL entity of claim 31, wherein the SUPL entity comprises an
SUPL Enabled Terminal.

33. The SUPL entity of claim 31, wherein at least one of the receiver and the
transmitter is adapted to establish a secure connection between the SUPL entity and the

network entity prior to receiving the SUPL initiation message.

34.  The SUPL entity of claim 31, wherein the response comprises a
transmission via one of the plurality of SUPL versions capable of supporting the desired

service.



transm ssion via one of the plurality of SUPL versions

capabl e of supporting the desired service.35. A
woeaeno4e3ent ity conprising: a processor to detBCTUR0$077980

secure user plane location (SUPL) initiation nessage

to transmt to an SUPL entity3®o initiate an SUPL

session, the SUPL initiation nessage identifying a

plurality of SUPL versions capable of supporting a

desired service; a transmtter to transmt the SUPL

i ni tiadi onAnRssagentie; ddagrSidgt entity;, and a receiver

to receive a response fromthe SUPL entity that is

based, pafcedsBRARE AR 4 seclt REr @?ﬁé lioEMioﬂf(SUI?’it) ?Hgé-tion message

entity to support at |east one of the plurali _
KRB Ea A8 Sy P IS S R RS AT, MRS Tessage
Platform 37. The network enti of clai.m 35, wherein

Q{enﬁl it BBt Of AP - SgeIove e fomz}pmraﬂ% mdf:%lég Sgipvaec;
adapted to establish a secure connection between the

net wot kaeymiitertodrasmiéheStPPL emtiptign message todhe SUBL\enfity; and
the response. 38. The network entity of claim 35,

wher ea recelver waRtrivg € adsparse EloantetSURL adapthadisttased, at least in
provide a | ocation service based on the response from

pdie onldRlabBY bf the STRL Aitld duph6rt GORRMYt 0Bt B ihePIFh Ry TS ersions.
medi um conpri si ng nmachi ne-readabl e i nstructions sfored

t hereon which, if executed by a conputing platform
are adapted to enable the conmputing platformto:

transpt a.secuyre user ne catian ( SUPL . .
it 30 onTesdge St Bl 800 fatier R e Pk gt gomprises an
entity, the SUPL initiation nmessage identifying a
pUBEdiaceyorpflabom. ver si ons capabl e of supporting a

desired service; andreceive a response fromthe SUPL
entity that is based, at least in part, on an ability

of the SUPL entity to support at |east one of the

pl uraB7ty ohe n&woHO®RIty of claim 35, wherein at least one of the receiver and

the transmitter are adapted to establish a secure connection between the network entity

and the SUPL entity prior to receiving the response.

38. The network entity of claim 35, wherein the communication element is

adapted to provide a location service based on the response from the SUPL entity.

39.  An article comprising: a storage medium comprising machine-readable
instructions stored thereon which, if executed by a computing platform, are adapted to
enable the computing platform to:

transmit a secure user plane location (SUPL) initiation message, from a network
entity to an SUPL entity, the SUPL initiation message identifying a plurality of SUPL

versions capable of supporting a desired service; and



40. The article of claim39, wherein the

machi ne-readabl e i nstructions are further adapted to
wepableshe conputing platformto establish a BEDUSM08/077980

connecti on between the network entity and the SUPL

entity prior to receiving thedresponse fromthe SUPL

entity. 41. The article of claim40, wherein the

mac hi reeeive adedpbrsel fneh thec$ VP sntaty ehdt liIEF bdsed, ahttapttiegattoon an

enabl e the computing platformto receive the response

¥biHtyt dTehSSURLene8NB 8GHH0RNat 1€kt onkhsF thé plucdliy of veedidhyn

39, wherein the machi ne-readable instructions are

further adapted to enable the conputing platformto

provi de a Iocation service based on the response from

the SUPL e rt rage
rmedi U conopt &isls Sheldih 5sf§anoﬁ% Wik deieeBid S%fusg%%s
h 0 i ch, |f executed b conputln pl at f
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recei ve, by a secure user glane | ocation (SUPL)
betwicey the antvawRentityiand dbd SHPessageior koreceivingtthragponse from the
entity, the SUPL initiation nmessage identifying a
pUBLantityy of SUPL versi ons capabl e of supporting a
desired service; and transmt a response to the
network entity that is based, at least in part, on an
ability of the SUPL entity to support at |east one of

the phi"r al Thé( arft cle oq{cﬁfn(ﬁ% ?fﬂereﬁpt%e ‘rﬂ{atchﬁlle “?ea% bf‘ellﬂétmﬁﬂg’ns are

wher ei n the nac I ne-readab instructions are fu
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net wor k entlty prior to transmitting the response. 45.
qHECEHAN cl e of clai m 44, wherein the machi ne-readabl e
instructions are further adapted to enable the
conmputing platformto transnit the response via the
secure

42, The article of claim 39, wherein the machine-readable instructions are

further adapted to enable the computing platform to provide a location service based on

the response from the SUPL entity.

43.  An article comprising: a storage medium comprising machine-readable
instructions stored thereon which, if executed by a computing platform, are adapted to
enable the computing platform to:

receive, by a secure user plane location (SUPL) entity, an SUPL initiation
message from a network entity, the SUPL initiation message identifying a plurality of
SUPL versions capable of supporting a desired service; and

transmit a response to the network entity that is based, at least in part, on an

ability of the SUPL entity to support at least one of the plurality of versions.



connection. 46. The article of claim43, wherein the

machi ne-readabl e i nstructions are further adapted to
wepableshe conputing platformto receive a | OREE/USIW08/077980

service fromthe network entitgy based on the response

fromthe SUPL entity. 3

44. The article of claim 43, wherein the machine-readable instructions are
further adapted to enable the computing platform to establish a secure connection

between the SUPL entity and the network entity prior to transmitting the response.

45, The article of claim 44, wherein the machine-readable instructions are
further adapted to enable the computing platform to transmit the response via the secure

connection.

46. The article of claim 43, wherein the machine-readable instructions are
further adapted to enable the computing platform to receive a location service from the

network entity based on the response from the SUPL entity.



