1 METHOD FOR USER PLANE LOCATI ON (SUPL) VERSI ON NEGOTI ATI ON CRGCSS
REFERENCE TO RELATED APPLI CATI ONS [0001] Thi s application clains

priority to U.S. Provisional Patent Application Serial Nunber

60/ 975, 45VORYPERIHh Sept enber 26, 2007, which is her eBETIURREFPEIHL ed
by reference inits entirety. BACKGROUN? Fi el d: [0002] The subject
matter disclosed herein relates to a nethod of conmuni cati on protocol
negoti ati on between a term nal and a network entih%@?such as

negot i ati on "6f&°> S8R HFRER USET™ PPENE O SUISEY VEFS B 58T e a SupPL

enabl ed term nal and a network entity Information: [0003] The Secure
User Pl ane Location SU?@% speci fications produced by the Open Mbile
Alliance (OUWROTHREFERE Eé’}f‘)ﬂ RESNTEIL APERICATIONS, SuPL Agent, to
obtain the geographic |ocation of a wireless termnal, i.e., a SUPL
Enabl ed Ter 0(92] ( SETThis gpdigatingdaimn aneety d0 BBT PrayigwehP#enttAppbogiion

| ocation and the | ocations of other SETs and to transfer its |ocation
to a sel ect SdriSORMbayed75,€4; fikedton\Septembendsy, 200 nwhizh iSURtbydnerpedteded
in OVA specifications - SUPL version 1.0, which is now fully approved
as an OVA Ebgbdfernceands SiRetyver sion 2. 0. SUPL 1.0 supports many

posi tioni ng nmethods but provides only basic |ocation capabilities.
SUPL 2.0, on the other hand, contains many nore | ocation capabilities
i ncl udi ng support for periodic, triggered and historic |ocation. It

i s possi bl e gA@cRigwepver sions of SUPL may eventual | y be devel oped

t hat woul d support even nore | ocation services.

Field:

[0002] The subject matter disclosed herein relates to a method of
communication protocol negotiation between a terminal and a network entity, such as
necgotiation of a Securc 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, 1.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.



WD 2009/ 042938PCT/ US2008/ 077980 2 [0004]In order to support a
particul ar | ocation service using SUPL, a SUPL session is typically
started between a SET and a SUPL network entity known as a SUPL
Location PYAPYSPHPOIESLP) . For each type of |ocation ser\?FE@Sm&?f‘m”ﬂ
initial SUPL nessage is typically sent gither fromthe SET to the SLP
or fromthe SLP to the SET. The nessage“typically includes the

ver si on of i ntended, f r t he sess t he sender t he
ver si on nayﬁhghkharaggé?¢§ mﬁ?mﬁa I8ﬁ“¢8%§P8ﬁmﬁﬁﬁﬂ@Pg§pﬁL gbﬁ%
versi on nunber. For e n ver si t he maj or verS|on
anber i oSSiaR i Y HEALH SREIeA PEerbh SEL ang b SUBK malypik znw%%@ i} DFP
version nunber is "2" and the mnor version nunber is "0." There may
al so be a t kPgadiop B%ﬁéﬁOHBKSISUPEOx/@%wa Ofy LSRN, SCRAWAN WEiah SEBE wieseage is

i ndi cator, appearlng after major and m nor version nunbers. For
exanpl e, |nﬁ&@PLY&@ﬁSﬂMmﬁ@ﬂmh@SETﬁemﬁﬁﬁerﬁ@n@h@ﬁLﬂﬂmbeSETsThﬁnw&mge
m nor version nunber is "1," and the service indicator is "0." A

t hree ver si gipialipbehsleg tlnajvmsi,onmsif ROPLamdndsd foer thesdssion bathe sgndenyinti@IPL.,
conveyed in SUPL nessages and hence nay be shown in nessage fl ow

di agr anms butheomtsibrithey hejharactedirsl o masbedrsiam tumibdtand ¥ etisdreBrsivumber
may be utilized for SUPL version negotiation. [0005]If a recipient of

the first SkikbéreFsAGQmpR, itSIEVWEsBH 1 DSBS niorSRRRM tusabdr ¥E1'Shfdthef
SUPL with the sane major version nunber as that indicated in the

nmessage t henfigGivBisRls #y/PiIg8LUPY, 8 ke RO IMIEh ﬁtnﬁoégpli”ﬁf?@ﬁl'e%nor
normal | y. The SUPL session may be ‘continued even if the supported

m nor versi QE}qBH%PI%eﬂé“G‘@‘rh%{Qﬁg%%ﬁB bBs tﬁllfzﬂb éi%ﬁ%@i%qloﬂ nhm%ﬁﬁ&%ge

(e.g., if the reC|p|ent I's it est secure

connectio n Eéj a Selice &Hgat?)g ﬁ el:é)tal%g gﬂérh ar}orra GRS B iR al?orgmple

However , suéﬁia rec suppor any VTSR o

with the sane or vegﬁl q} as thq} Ln ted in the rﬁ@eLyed
SUPL nessagi'® F%’Pﬁ QJ) eé?ﬂ?‘h%ef%" t%%@”%f“&né‘k} &r'S of
t he SUPL ne e indicating a protocol error UPL version not
suppor t ed) zigg%@?é%{'ﬂcﬁg“dg%?f%rom tBlfeegEantnﬁaﬂaerﬁ? MEGE SVERIFHEr t .

I f such a sender. 3 supports this version, it can restart the SUPL
sessi on usi SYVERINGIoalgn MyLbesasieyedihSYRE siessagpranddisascgnaydie bayn m
typically fails. BRI EF DESCRI PTI ON OF THE FI GURES [ 0006] Non-1lim ting
and non- exhagsweey 8oy dingtaressbulphly thpemejesarsigreaimipar And minor version number

may be utilized for SUPL version negotiation.

[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 1s 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



reference to the follow ng figures, wherein |ike reference nunerals
refer to like parts throughout the various figures. [0007]FIG 1 is a
schemati c diagram of a systcm for supporting |location of a targjet SET
usi ng an é&%ﬁ@%‘éw?ﬁ SUPL i nformation according to onePCT/US2008/077980
i npl ementation. [0008]FIG 2 is a signak flow diagramillustrating a
target SET utilizing the same SUPL version as is requested by a hone
SLP (H SLP) _ac Nng Lo Lol ion. [0009].F 3. 1s a signal
( ) suppfcjﬁg S\rdich cﬂ%%{[ 5@?%%?&%%@% 78 1on.l;.15mg %Jlﬁ élg;t’L V&R ver si on

fl ow di agram**l'Tustrating a I'zi'hg®a 1ower

than is initjally requested, b n.H SLP according to one

i mpl ement at bél?frwiéﬁd%ﬁeﬁi@ gtf?ﬂyi’ltgpécap?’twsdi agramillustrating a
process of SUPL version neqgotiation performed by an HSLP with a SET
if such an ﬁﬂé@‘ﬁ%‘ﬁ%é%@ff TE)FZFEHE@E;% or a higher version of
SUPL, accordi ng to one particular inplementation. [0011]FIG 4B is a
f1 ow di agr af%0p] ust r AeHEmEingge ag-cyfausiiyofeafees Wi hbeadegatbied mithn
performed by a SET with an H-SLP if such an H SLP and SET utilize
SUPL 2.0, orcfercigeghére fokewsing figwfes, SbRtein blerisfeaiéngg ntwerglyacipatotlike phuy

i npl enentation. [0012] FIGS. 5-10 are nessage fl ow di agrans
i |l ustrati nthroeheaigbsvirioanfgurts.ed

[0007] FIG. 1 is a schematic diagram of a system for supporting location of a
target SET using an exchange of SUPL information according to one implementation.
[0008] FIG. 2 is a signal flow diagram illustrating a target SET utilizing the
same SUPL version as is requested by a home SLP (H-SLP) according to one
implementation.

[0009] FIG. 3 is a signal flow diagram illustrating a target SET utilizing a lower
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 proccss 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.



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

[ 0013] FI G 11 Is a schematic diagramof a SET according to one
inplenent%% 10014]FIG. 12 shows a bl ock di agram of _an

accordi ng W@zgﬁplenentatlon 4 SUVMARY [0015]1In oHET%ﬁFPWEHFQr

i npl enentation, a nmethod is provided ingwhich a secure user plane

| ocation (SUPL) initiation nessage is transmtted froma network
entity to asUgﬁﬁ tity. The SUPL initiation nessage nmay identify a
plurality o ver si ons capabl e of supporting a desired service. A
response na%uﬁggrecelved frﬁn1the §UPL

0 part, onlSLor T 1y 8F PERE e BRRE T NehdPh ot ie e S
the pluralit rsio TAl LED DESCR| PTI ON 161Ref er nce
t hr oughout P%/ﬁ‘ 8 ag’f)g) qnggpf’gﬁ mjtption H@S%ﬁ%ﬁﬁﬁaésmlttLg Bmfae%%? entity to an

SUPL entity. The SUPL initiation message may identify a plurality of SUPL versions

east

capable of supporting a desired service. A response may be received from the SUPL
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.

DETAILED DESCRIPTION

[0016] Reference throughout this specification to "one example”, “one feature”,
"an example" or “one feature” means that a particular feature, structure, or characteristic
described in connection with the feature and/or example is included in af least one

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

nw o LL B T

"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 cxamples 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, ¢lectronic devices, other



"an exanple” or "one feature" neans that a particular feature,
structure, or characteristic described in connection with the feature
and/ or ex lLe i s included in at | east one feature and/qgr exanpl e of
cl ai med sﬁgpég@}gi@i”{]er. Thus, the appearances of the pﬁ’?@g} 200r5ﬁ773§?e
exanpl e", "an exanple", "in one feature's or "a feature" in various

pl aces throughout this specification are not necessarily all
referring tQehifg SRl A8l 1 e AR nERIPU S I HRST |
parti cul ar &a urues, %S%%uc%éru(%és, or cﬁargg %rtrlﬂgs:etldi rggé ﬁaqg&/g%coégjg%ﬁtlﬁg%

in one or rr%e?eo%xarrpl es and/or features. [00171Met hodol ogi es
descri bed herein may be inplenented by vari ous neans dependi ng upon

application ording ta rticular features . and/ or exgnpl.es. For
exanpl e, sui?loalﬁgt hodog‘b‘ﬁfl%’gg PO ARY/ nisHimaton WCEH%?”&\?\E?S@Y,&% heFilar e,
software, and/or coppi nations thereof. In a hardware inplenentation,
for exanpl e,maéf?’ﬁﬁl EY%{j’uﬁlWFfﬁleFﬁa‘&Pnﬁ@q‘%ﬁP’éWPéﬁ Sl aiaryvisiess Bidsasee
application specific integrated circuits (ASICs), digital signal
processors (PSP (WH AN} avigicgharalgraceysirh GVEAN) cewirelBspRespnal area
programmuabl e | ogi ¢ devices (PLDs), field programmabl e gate arrays
(FPGAs), pr octexsslot¥PANyend o ber Ehe tring Festwonht rod Tsestemn” mag bepswdcessor s,
el ectronic devices, other 5 devices units designed to performthe
functions désachdngdabiiyehetin, AAWE AN ntayrieianadde@nisisivh dhétifle Access (CDMA)

[ 0018] Locati on determ nation and/ or estimation techni ques descri bed
herein may hemuwsigd Time Didkibn Multiple Bkess (TR Aeatl, aFrab Tiksiskrch
as a wireless wide area network (WMN), a wireless |local area network
(WLAN), a wiNigligis ;\cBak JamalA) abeari @h \UhKgdndPAN e Bivi Qo MultHEALREM
"net wor k" and "@ysterﬂ' may %e used i nt er%hangeablsﬁher ein. A-Bivl\%\AN may

be a Code Digrsivo d¥kdrk Rl Sinde€@sier FddEicy TR R MiulRpldIATEs ¥t FDRIA)
Mul tiple Access (TDVA) network, a FrequenCy Division Miultiple Acces’s
FDIVA t 1 5 L VLS i.pl.e A

(DR net witkon@lngld, Jgggg @Mﬁrn%&%%gx et R FHIERSS

(OFDVA) network, ‘a rrier Frequ I ccess

(SC-FDVA) network,. on.. A r k i npl one ot

o e rad o SetsubeirdRES e Srimdil TR BN BT SRS st
(WCDWMA), tqQ na just a.few radjo hnol. ogi €s. re, cdnma2000 nay
el ude t ec b 05 BemoiBisrRot RDEl B gere reshasos bR g

| S-856 standards. A TDVA net wor k i npl ement _3d obal Systemfor

Mbbi | e CormiffoEdtg %@-9(5&/?90\6%?@ B Aot 2o NHBIA @cpiphmayjaplepent
(D-AWPS), or_some other RAT. GSM and W CDVA are described in

docunent s f (dehah Srden srivieliefamaungtignaadh Digiel Adyansed Mepje Phone
Project” (3GPP). Cdma2000 is described in docunents froma consortium

naned "3rd GxstemdPrAMPRAar pransethey IRADj 66M and WIPHZ) are §@PHbeahid 3GPP2
docunents are publicly available. A WLAN may conprise an | EEE 802. 11x
net wor k, andoarvBsNiamy casopninseneedBBubttowtdiion @amomhip BiejdcEEEGPP).

802. 15x, for exanple. Such |ocation determ nation techniques

descri bed h&Xdeiab00tay dedcabedbia dos@tenfOfioranyossorthinnatmelriiaf GY¥MMon W.AN
and/ or WPAN. [00191A "location" as referred to herein relates to

i nf or mat i on PagsRGiiRPREEVE’ {3 GPPRN EYEEDAAIIGEPN ddBurdditeat pMliclhivalable. A
according to a point of reference. Here, for exanple, WO

2009/ 042938RETANSRAARNDASOROIEEE 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,



6 such a | ocation nay be represented as geographi c coordi nates such
as latitude and | ongi tude. Alternatively, such a Iocation may be
represent‘g a street address, nunicipality or other r nen
jurisdicti O%@ zi p code and/ or the Iike. However ¥ gg@”ﬁ?%w
merely exanples of how a | ocation nmay bg represented accordlng to
particul ar enbodi nents and cl ai med subject matter is not limted in

s

| ocati on base onh navi g t|o S|gna on|ng
Systent(SPS orr ting
oy anae %aigdfir AP o s Ny oA sS u s AL
transmtters. natlvel such.a | catlon be es fronta
hybri d systeﬁﬂcwa E pthsr %"sefl’t“i‘%i&tm e PORERC #aﬂ@eﬁeﬁ

determ ned from a conblnatlon of at |least; i) a tine neasurenent t hat

represents HOVEYE Beserrampaiclysranplep ebhinyea josationanpehq reprgasatpd according to
communi cation signals between the cell based transceiver and a
communi cat i partigylaresphodammnts 4nd clagmed spbjogmattar et {imitadin thessrespesis.sAa
time of travel of an SPS signal. [0020] Location services based on the
| ocati on of SHBbiBnablddTewesal 43T begoddtergrinentrleaspmbispd wi desgatioadigniln
one inplenentation, Secure User Plane Location (SUPL) may enpl oy

t echni ques fromta $andfitePobidc@ng Systém { S Iypduicio as @GR8B boGalfies by, ifa@rexample,
information. SLTPL may bc utilized to transfer |ocation information
that may becats@aing@saRiopnemaasutshgfts falnd sévetaD @At | ol or [P kdaAsiBleOr K
entity (e.g., an SLP) and a SET may agree upon a particular SUPL

version to Attbtnhﬁ@etﬁﬁ QlictPa 19bitlon $05 Y RRHMERE b AGHYbAN Sy Rim HEgRtA &t i ng a
SUPL version to utilize for a particular SUPL session may entai

retrying a ghif &orﬁ&%%eﬂ'ﬂas%ﬁ%%ﬁsc@w@ﬁb'd gnﬁhéoeﬂ?rﬁ a%BmFﬁ@t%n G RastF Y1 NG

extra delay. Such delay may be signi |cant the tfirst SUPL nessage,
e.g., a SUPL_ I : erred
asing a ot oure Hktftndd o RRREEd thoffuiatls émée mtf?st%%éd

002210 h S
g e fere w‘a@?&% S 5a Bl R s B ﬁgﬁ?ew&%%r B2 Lol S o

ver si ons of xi st, an SLP an ort .t he sane version
but Ui vePSh gns BREHGEmEE R ATESeua D SRAET € S5 BB e coul ¢
arise if an SLP starts a session by indicating SUPL 3.0 in an initial
suPL | NI T mi¥e8he senTtOG@BOfaSGSquSé’ﬁtfdméh@EtﬁqOé BIRAYe dFvites aredeqmpingnD
message indicating SUPL 2.0. Such an attenpt to establish a session
coul d fail Prereepeslgmidspispér inonsypplementaiion §eauroUatidlane d.ogtiondSURE)
SLP supports versions 1.0, 2.0 and 3.0, even though the session could
have been suppemply t@@hh]geSDTﬁnsfm‘. lOC@ﬁOH’SLﬁ@Eﬂ@D@ﬂan@imiltilﬁn@fomation.
illustrates a system 100 for supporting |ocation of a target SET

usi ng an exShi@hgeaydfe UBILIFE toitnhgematadtion iomortidh gt tnay baesed to compute a

i npl ementation. System 100 may i nclude various entities such as a SET
105, a wiretegs SRgtvibskiod 10, a Home SUPL Location Platform (H SLP)
115, a SUPL agent 120, one or nore satellite vehicles (SVs) such as

SV I 125, 5210, S5SVA nédank aifly @4, sHLP)and & BET msta g@:@lﬁpaﬁl@parﬁaﬂa@

second network 150. Al though four SVs are illustrate it should be

appr eci at ed gt patyeffRinto eaﬁhteemet SUBRRedsRM Ohk&hhiqhEesF d¥BtidARg YisUpZed
in the system 100 to prOV|de ocation data, such as pseudorange

measur ement g sitoﬂ tostlrzt}i yﬂaﬁg@%UP’M@%ﬁ%@ dePdiPBret Hg b Sl[ﬁ.as%%s% gt a

may instead i prOV| or exanple, terrestrial Transmt

such as a bg%ﬁleﬁtﬁ%ﬁ@t’]&t Wt (159 dcﬁﬂ%é{lgd y( &%M&lﬁyﬁggﬂae S%niﬁgdélt ifthe,

exanple, in"a 4rea r'e

network ( W/\?I\é)t S%E/ngerssa\tgeree lg €¥3uBt rmsnga 10n n?gsga%e ie,a §[§PL( WI%W!S transferred

using a slow capability such as Short Message Service {SMS).



[0024] I n sone inplenmentations, SET 105 nmay conprise a device such as,
for exanple, a |laptop conputer, a personal digital assistant (PDA)
other low duty cycle devices, or a nobile phone device, just to nanme
a feM/exaﬁ%#éépmﬁgmﬁiscussed above, for exanple, SET 13§%ﬁ§ymwwnmm
determine its location based on navigatkon signals froman 8 SPS,
such as GPS or Galileo by, for exanple, obtaining pseudorange

measur ement j;OOTZ?l four Sthel"S0GFL E%r@ﬂﬁ?e%ttﬁﬁén m@%h‘égsrrplat !algoezli%w %E%Lflgn% may
determine | ocat! on based on ot her e{hnlques, as di scussed above.

[ 0025] I n one_i.nplenentati o SUPL agent 1 y.tfequest |ocat|

[ nf or mat i on SO e R phgEror pify snd Ko B SPEy 1SR e RS o
may renotely noni 0 ack a location of SET 105. For exanple, in
the event t it &1 SER e %f]g% FYRPRY {Ermpogrsics Hup B s iids a
medi cal energency, the SUPL agent 120 may desire to determ ne the

| ocati on of NSecpteflgFor egmpley aeFablerpepuichyriss dhisy Sdestait ssspmanchyt indigating
program executed by a renote conputer, conputing device, or conputing
pl at f orm SOPPLagkmtaniRi0alfdyPle Biundssagc scvite i SET 8hbthe B Tuespoads witls 2
network 145 or networks. First network 145 may conprise a hard-w red
networ k or &URLrENIR sessagt wdickting SO0PBRS- Subh 4l Htorgy tor @tablishe desdat ¢omid
requests from SUPL agent 120 and effectively interfaces wth SET 105
via W rel essainéthy®HC dipfortsAUIHOugdions Mo frel B8 svhile tho®UP stiffbrisSrersions 1.0,
illustrated in FIG 1, it should be appreciated that other types of

net wor ks, so@unds.0)avdh-thbugBahe REsigaddul Ehavy b@@rsdrwrfea@sing StUWRI KBoTRY
additionally be utilized. Mreover, in sone inplenentations, an

Emer gency SWPiprlogation Platform (E-SLP) nmay be utilized instead of,
or in addition to, an H SLP 115. An E-SLP may determ ne a | ocation of

a SET 105 i fyag) emer gery iﬁ&sttrhlégil%gbtelﬁ o?éttp%ggiﬁ%g%%&ﬂ‘&aataégséﬁ5

in association with an energency 11 ca nmuni cati-on nmay
AT M L e T
IR SR, TR s R SRt et T
ﬁgm \r,]v: ?2&' gncggogllﬂ’la%fo§rre1(€lgl[§quQ?ﬁ gﬁ%rs;%P]LSgg'entS 16\2%?&% or}%cgllg ga‘%el 1t5lee£ri% es ?S%s)
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 pscudorange measurcments, 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



9 wireless. Second network 150 nmay be in direct comunication with
wirel ess network 110, as shown in FIG 1In one inplenentation,

however, the second network 150 may be in indirect comunication with
the wirel d¥Q20¥483 110 such as, for exanple, via thePFHUSHAE77980
[0028] Such a SUPL initiation nessage may i nclude a version of SUPL
intended for the session by the sender. As discussed above, a version
may be char r| erS|o vers
nanber . For Sexantf SR oy K ki ‘H’tEh“m%Bf%‘?""\?‘é%es‘f‘%aﬁ”‘ﬁmﬁ%t&E s
the first n nber ortion. of t "1

version’is N A LIl M R
SUPL 2.0, % éor ver si on n%Gg is "2" and the m nor version
nunber is "Bt@”FlméwF%é?BF@ﬁ¥e O¥-first SUPL message for a new SUPL
session supports a version of SUPL with the sanme mgj or version nunber
as that indi®3fkd in Ipiec rerlementaticay8HPL paemi 2@ igpenaresd laspiiy  ver si on
nunber is not the sane as that indicated in the nessage, the

reci pi ent niforowtien fruéhe HET PN ses wipdemendation) $YPL Tgene b2t inmnentotdy
SUPL session, in some inplenentations, the recipient, if it is the
SET 105, rra;rloei;tnlainttﬂasiha begenntSETNér Ret exempieptiahe ¢deR) thetonusect i on t o
an H SLP 115 and then return a SUPL nessage. [00291According to sone
i npl enent at remportidg SETHOM ivibstve goicriafden g nizdicabdicr genSi;, the 9SPRAgENAM20

H SLP 115 is undertaken to determ ne the SUPL version to be used. A

SUPL sessi Omaiaysileedtfteintthd @eildi@idd GEEM RS FUFIS ap3ntSWBlmdyHohipfitd 4N
nmessage. Such a SUPL initiation nmessage may be transmtted according

to a known HidleatiRr tbQim RuGRday a3lbteZofputef, cSMERIR cfe@ﬁ@'oY'c&gPlﬂﬂltg' ty

supports the 'SUPL version of an |n|t|at|on méssage, the receiv

entity may F)I%tf@r %Ff&ge&?@%%ﬂﬁmﬁc&@%ﬁ% %@EH‘Q@%%&%&M&I@}WG

sendi ng ent ty Bi transmt response nessa
However, ity does not .Su e_SUPL, versi on
speC|f|ed |n @%@m% %S %3ﬁ%<§g$ sage i MHQM%26§ {H 8 TP ponse
to term nate such a se55|on and indicate that a dlfferent SUPL
versi on sholf¥° st ead be utili zed. [0030]A SET 105 may support one
or nultiple rsions PL. For a SET. may_ suppor nl

SUPL 1.0 or l“&ﬁﬁly SLTRE Sé%{ LS\}'\W*?é’rf%%"’e ? Pn @&W%@;ﬂé&lﬁwﬁﬁmdaﬁ indupL
1.0 and SUPL_2.0, or 055|bl% addi tional versions of SUPL. In the
event that SEFEUYSS iitpifacenvEl SETJ0pViasusdess Retxprl | lh Shhopgihg wirelsespL
initiation nessage to H SLP 115, and SET 105, for exanple, supports
bot h SUPL 1n@gwarkd! i8upillugtrayed ig FEGPL, if shovlddeiappresinted thgeothenftypesdf cat e
that SLTPL 2.0 is the intended version for the SUPL session. H SLP
115 may r ece¢twerkshmich pi hdardiviiend, oressale haddvicontitwuds nayedStiRlallyéssi on
if it supports SUPL 2.0. If, however, H SLP 115 only supports SUPL
1.0, it mayutilizds MdreareSuRontcNBphesaagend, en Emergbhcly SIOPL,. Lvdutioh Platform

i ndi cates that the SUPL session has ended. The SUPL END nessage nmay

indicate a (EJSDP) ;SbJFbe ielfz8d aRtcbiat, of in aAWBBO L, 9n FMEILE N3, NAA BisT.Pexanpl e
woul d be SUPL 1.

determlne 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



[0031] In the event, however, that SET 105 supports only SUPL 1.0, SET
105 may initiate a SUPL session by sending a SUPL initiation nessage
to HSLP 115 |nd|cat|ng that SUPL 1.0 is the intended SUPL versi

Upon recel‘ﬁ ROEPH 115 may respond to SET 105 and contPFﬁ{Pézcl‘)Wgﬂg‘igPL
session in SUPL 1.0. [0032]If a networkgentity, such as the H SLP
115, as opposed to the SET 105, initiates a SLTPL session on the

ot her hand, r e
Mol nv% e&@@"éecﬁﬁdorﬁe@wg&g ﬁﬁrﬁlﬁ%ﬁg’ ?cg%érﬁrgigﬂggﬁ%% with f%éi&s% 3%%%
to identify ralit f  SUPL versi ons abl e su rti,n

desi red ser yias S S, eotaobtilsire Eﬁ%\f@%hgﬁﬁ?SOﬁE&wM%Smse
may be received. from SET 105.that s based on bility _ of SET 105
to support ii? 1} 1gduget GommyRIcatiog Yt fut?lsw.nff SttyRka B e T%f?ﬁ]‘%%l’l%ﬁla
exanple of this nethod, H SLP 115 may send a SUPL initiation nessage
(e.g., a suthe FNU?tnessage) with a paraneter to indicate the m ni num
SUPL 11 maj or version nunber for which continuation of the session
by the SET 1088l s posSudblaSURIningiapan tricssabamay mgludae wermionoh SURL Supided
initiation nmessage may be formatted to include several paraneter
fields. As dirsbasssoh py theisendst. yAatiswesed taheveSUPErsionintaly e icharacressd e a
may i nclude the intended SUPL naj or and m nor version nunbers, e.g.,
ML and M, mnegpeetsionalupnbeexrasmetvdrsion irsbex Aopdxemak, M SUHL varsiam 1.0,
exi sting SUPL version paraneter. Here, such a SUPL version paraneter
theref ore ek haji €adien Aurlbed HEEE FieRieho poftioddPthe SURRAMuBHe Y i DhP
115. [0034] As di scussed above, a SUPL |n|t|at|on nmessage i s adapted

to include ap addi 1dranals tRatRemRE Rimtet fdrflod 6 thOJGdh QuAbHARH W%%WL
maj or version M2 for which continuation of the SUPL session by SET

105 T's POl fre il dABid LS 24 e ARG BLPY, G071 01

be conti nue 105 using any SUPL maj or version nunber

R e R A R

whereas H- S|§a|13me major version number as that indicated in the message, even if the supported
minor version number is not the same as that indicated in the message, the recipient may
continue the SUPL session normally. To continue the SUPL session, in some
implementations, the recipient, i1f it 1s the SET 105, may establish a secure Intemet
Protocol (IP) connection to an H-SLP 115 and then return a SUPL message.
[0029] According to some implementations, a mcthod 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 [P 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



115 may support SUPL 3.0. H SLP 115 may transmt a SUPL initiation
message to SET 105 indicating such an intended version of SUPL is
SUPL 3.0, and that the | owest supported version is SUPL 2.0. In this
case, the YEURPHP18 ati on nessage sent by HSLP 115 wouPHTURHORATES0,
value of 3 for M, a value of 0 for mM gnd a value of 2 for M. In
this exanple, SET 105 may conti nue such a session because the major
version of SUPL that it su ts IS which |i.es_between. and M .
SET 108 ey EhES Ml ¥ SORLafmoRed PHEE el et R R A
of SUPL 2.0, whi iLh this case.woul d be. supported by H SLP 115. Any
par amet er s S’rf%l‘\’hbeﬁf gﬂ‘e’ﬁgFrS%PQISE%‘Egi”ﬁE?F%g“eﬂﬁlﬁgH SLP 115 in the SUPL
initiation nmessage that were defined for SUPL 3.0, but not for SUPL
2.0, may bell03Rbred by SBET 02y EHPROT OnsQE LIS YertpsL Rot s dighor t
SUPL 3.0). H SLP 115 may then continue the SUPL 2.0 session follow ng
t he responsexfbmaSET massupgort pnly SRIPLHeG er oy SHBE erls whpgapahermdtisr

val ues had not originally been sent. In this particular exanple, the
sessi on was miapistirattédtioyURIh & 0SuPE UPRi 1§, at pomibiesidipoalasetondioh§UPL. In
SUPL 3.0. Such a SUPL session may be continued according to SUPL 2.0
by SET 105. tiByevewnitat SETAQS ihigatSUPEURIe ssbion by hraiBioRiting aGURlehapsomand
excessi ve bandw dth usage may be avoi ded that m ght occur if the
sessi on wer énckagendi¥pen 1SRhd BT 1ackt vidngpld, ReppdtPbothSURLAL.§ eind SUPL
nmessage and responding (e.g., with a SUPL END nessage) to end the

sessi on and2iongRTRL enitilkain th&iSagemhay iRtiBle ¥R SUPD 29UpPRRAieHcBYerSieh fd:05
is SUPL 2.0. f0036] In the event that, for exanple, SET 105 utilizes a

version of §HF§U§L0§esM€H.OIJT-S'ﬂPnﬂlg‘ﬁiﬂtysré%%rtﬁ@ﬁhtﬁi'ﬁ’&m\é%gé8{&1o%ﬁﬁﬂf&@%lﬁr5
are undefined, such as SUPL 1.0, for exanple, SET 105 may effectively

| gnor e SUCh PR ARIEI B e AUSIPEATE 1¢ FETed SRS BSHAL G, Agian

m ni num support ver siton paraneters were not recel
105 may therefore respond w SUPL E .18S. PLEVI OlS
di scusved. it G HEREET st dno RfbeFHnERER 395 iy RABY GOl o
[ 0037] Ver si egotiation for, S @Fg%lma be defi.ned by . d nma
ot b ohangbEL e SMstic mias HPE SR FEeE B4 SRS UL ek
hi gher than SUPL 1.0 with an entity support.i SUPL 1.0 may be
achi eved as "4f & u¥98y vHu¢ W.thlféﬁ%‘@]l?:ﬁf’u}&%ﬁé[%rko-i nitiated SUPL
session between H SLP 115 supporti ng% a version of SUPL above 1.0 and
SET 105 t hal®®dbpor t singhs gvent, bowster, thay SEFhDS surnests anly 1L | -P.ETSG5L
initiation nessage fromH SLP 115 with a SUPL END nessage i ndi cating
SLTPL 1.0 i shayuppde e SETPLHesSi ylsnding 2 SHEh nidisiicnr messgs tg EsSLIbALUsi ng
SUPL 1.0 if it is supported and if SUPL 1.0 is conpatible with the
i nt ended SUBldigEny theeSUPD039} fierintanded ISMPLkversiont. i Ggoade@SiyPl H-SE<lilomay
bet ween an H SLP 115 supporting

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 1s
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 (¢.g., a SUPL INIT message) with a parameter to indicate the minimum SUPL



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 resgond to.a SUPL initiation nessage fromH SLP 115 with a
suPL END WA i ts supported 13 SUPL version andPERESZEEATTEY
will end (i.e., because the SUPL sessiopy cannot be retried in this

exanpl e). [0040]1n another exanple, a SET 105 supporting only SUPL
1.0 my initjate a. SUP i L.t.h SL 5._SUPROF . | ver si.on
oi st spobiRelpfiof Ehopeeb e bl SRR IS RPLLEPS PIYRLRR

n such a case, ndicate
SUPL .initiation nd SLP

[ d ' f SUPL i .

135" T ecoontst Ry TeRr e st alona S P T Sty B ey s o
I ith SUPL EN to termnate th ion. att t.

[004111 1 andPHE PRABFERGHERT Lotioc et PSS RIS Firg Wi ISP T2R6Er

hi gher may initiate a SUPL session with H SLP 115 supporting only

SUPL 1.0. | feyirghndesieintopded PRI majpspng @iep Mersion npmbeymie.g-nYif jaad man
nmessage from SET 105 with a SUPL END nessage indicating its support
for SUPL 1. @cspestivelyi exgreSeEt in 06s eompletasyi.md in en eiigmgi SUNL vesuippor t s
SUPL 1.0. [0042]In one inplenentation, processes described above may
ensur e t hat pktamSleP HdrS, snlda SEPLMeHicagraeeaer thdiefosanay iSUPkte aijghest
versi on nunber to be used for a SUPL session, if such a comon

ver si on nunbesioaxt SUSL sijijostedray HaSIck tl13. nconpat i bl e support for
messages and procedures at both SET 105 and H SLP 115 if, for

exanpl e, SEJoob@p and kk Skfisdetinbved, @ SUPLAhRiefiov &.@ss@éstiﬁﬁdhﬁztetd% §REAGEE a
session using different SUPL versions. If the HSLP 115 and SET 105

do not supp@iditiédae pRAMBerfid@to Meicale @MihRurRBURDHRST VERIAMY $8rSHiRch
t he session can still continue - e.g. as already defined for SUPL

Li5; ool R SRS o Ry B TR
(e 2 RSB, o Y 38, SPE 8 A S8 h
T AENE TR NI L g LA TR .
14 restriction.
[0035] In one example, SET 105 may support only SUPL 2.0, whercas 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 m! 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 113

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



SET 105 and H SLP 115, the entity supporting the higher m nor version
nunber may reduce the mnor version it wifl use to that indicated by
the other end if it is supported. [0043]1n one inplenentation, a

met hod mayYBe%8BF% o0 ensure that the sane or a conpat PEFUSHHET9S0
SU PL version is used. This may be appljcable when H SLP 115
initiates a SUPL session by indicating 1Th a SUPL initiation nessage

t he i ntended SUPL jor and mnor,versions .M and 1 .ni_mum SUPL
i or ver st SireNE et B O S R SR et besB S T PO
that i s between and.M incl.usive (i ,.Where 5 MS M), T
105 may esff&ﬁfwlﬁ'\@me@mﬂ sayiRH b e L @Eﬁiﬁﬂo’ﬁﬂi‘%ﬁag@%ﬁ%’iﬁ&‘@ RREG
sone preferred m nor_version m%je.g. , mmay be the | owest m nor

versi on of SOPSUeuppHFt aepsisy mawpe ronfinusd acrariape QI PLyel 8y SKTNPS- FysLp
115 may then continue the session using SUPL maj or version M and

m nor ver si entinping thestiffoseseen in FURE A8r debuypland exrosssing bgndwidfgisage may
supported, H SLP 115 may use a mnor version lower than mif

support ed obe avondeddhat veglgioosurhf thiegssivh anerento chd) Gpd) FHTG 052 eiegving thegnal
flow diagramillustrating a target SET 200 utilizing the sane SUPL
ver si on as BEPLegtiasinadeshapecand Hsfaddi2(05.ga odihraB U] ENDanessage) to end the
inplementation. FIG 2 illustrates signal flows in a SUPL session
anong a SUPkessigenitd iddQatc alint HeShFy KA. varidn augpartgeby SET 1€0Q SUPLONE:
particular inplenentation. In this exanple, SUPL agent 210 may

contact H Siga3805 t 0 wlehLsRhinBatl e ckHeAE, ISHT Wk whifkGatveRioh A%YpLl @ ONe
i npl ementati on, SUPL agent 210, H SLP 205, and target SET 200 of FIG

2 correspong i mbfRlun G8pbrdPupekibn %%me@%r%eﬁgék 91[0}1%'9 Surt. 1.0,
[0045] First, at step A SUPL Agent 210 transmts a "nobile [ocation

pl at f orm st QGAt | !ﬂ%ﬁ . ! =S
message/ i nst?dr;l %g%rg%l!ﬁ’ to !a(%k L %@él%énﬁg\%ﬁ%%ar%%sAye%h 556 §EéT 105
associ ated. _The M P-SLI R nessage may._ | de an_identifier for th
farget SeT 308 optig «5 g T AT AN Ros] SRS B apaFRleks w7 no et
| ocation info [ is.desired an n | fler for SUPL Agent 210
(o O0 | ot $B 168 s wisiTot Ecseftv e SOBLIND Ryl enpistioed o sopL
Agent 210 and check whet her SUPL_ Agent 210 is, authorized for the
service it PEEHESh gf}l%é%ﬂ@@ﬁ%ﬁ SYH- Yerienturper iyt Ve 05 HSLP 205 may
al so apply subscriber privacy against the client-id based on the
recei ved nsl8987] [ 0046Y¢pion npgasighignuior YURbrgLmaboédingd bn Orbb eniggagnot
requested quality of position (QoP) threshold is available at H SLP
205 and no hethangehtomsvernbhcepidicomptitohtyio versigns ot /PLHhighd a5 URly
proceed directly to step H If, on the other hand, notification and
veri fi cat i oh.Oorithneot anfitycapp@tingSUTL 19 meqbi actyed alipuseébslopr oceeds
to step B.
[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 [15 with a SUPL END indicating its supported



[0047] At step B, H SLP 205 may verify that target SET 200 is
currently not SUPL roam ng. H SLP 205 may al so verify that target SET
200 supports SUPL. |f target SET 200 supports SUPL and i s not

roam ng, procUeYtRE proceeds to step C. [0048] At step ECTSZOBOTIH
may initiate a SUPL session with SET 200 by transmtting a SUPL
initiation nessage (SUPL IN1T), which may be a wirel ess application
prot ocol ( PUSH or shor t ssage. Service ( ) _Trigger. A _SUP
INIT nessa\é\g%yvlgg%on aélldﬁheastes wenavg/tTl < g 1Se|"§) e ?%5 rsgiﬂ% ?%’8%‘?%%8%} bﬁﬂ%geé_

i ndi cator and,an intended positioning nethod in one particul ar

i mpl enent at bR A2 E INIT nmessage may al so contain a protection

| evel and desired QoP., The protectign |l evel indicates _a |evel of,
protection 18HWIh suPLImaptrehaeERe? SET 1PheunpedmeonltSiHe | frpaydpiiate a
check in step Aindicates that notification or verification to the

t ar get subs§BiPBéﬁSSi<§l Wéelded.P Hospmopigs gregysien eloSYile plpye SFFL 1.0. In such
Notification elenent in the SUPL INIT nessage. Before a SUPL INIT
message i s @ente, SET SiPmzpidmate ol .0 ovgpumpeortaddiestior o SUHas a S3FPLt he
nmessage. [0049]1f, in step A, H SLP 205 decided to use previously
conput ed | ocatidton noassggosnd HeBL,P Bl SStdebgnii2ih g thive smpgeharayntinnd iteat@idnhi s
in a "no position" posnethod paraneter value and target SET 200 nmay
respond w t hsiag BEBEddRorassly Rgthta BUMUPNDSe&Sige o fdrmBate R RksisMNB)empBUCh
a SUPL END nessage may include the results of the 16 verification
process (€. go41RCCesSinghaibethpldhendfics SETIE0Y s‘ﬁﬁ%oﬁih% o1 SRR Cdhigher
verification is required (i.e., notification only) target SET 200" may

respond wit khag imiitt o ENPLIRSSA0Gih BT 130wy lf]t%% Q8P sOPLaY 1§ sREaGeed
to step H [0050]1t should be appreciated lg at target SET 200 may

perform . 9518 £SINGGE Lot VBULOSFAM e BELRICsE0ntS Dty YL E10
o0 U5e L NE Y ARSI SRAGRSL AN ol 0 PLAR BRSO BT T, o

step D, if E‘esssiléﬂrils'\'dpgor’i@ﬁﬁ@?o' S received by the target SET

[0042] In one implementation, processes described above may ensure that H-
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



200, such nessage nmay either attach itself to a Packet Data Network
if it is not attached at the tine being or establish a circuit
switched data connection. If a protection |level paraneter with a
val ue ot hef O3 @ protection” is received in a SUPLPFRIVP2IEET e,
target SET 200 nay use such paraneter tg determ ne whether the SUPL
INIT nessage is authentic. [0052] At step E, target SET 200 may

eval uat e noG:fi a3t} PR G &S B chiYS B ALK S ShoN fioSihber m

enpl oyed by targe apprropriate actl ons. gyget

SET 200 may al so.check the proxy/ non-pr.ox e indicator.to

dot er i ne. wFkRenS Bt el SIS R Bl RO i B her BRI ifpppriee
exanpl e, pr node i s used, and target SET 200 may establish a
secure | P cg‘i%ékti on ¥@nRITEpIEMORELQHs A Fisthy n@ﬁ’%@%‘%@s@é‘s‘t"ﬁﬁw fhg §21RRRIN
provi si oned by a home_network for tar get _SET 200. Target SET 200 may
subsequent | § ce@paiible mimppPEUPE ypi5ipads usd H gt map bgagnliceble wieypl-Sbd@ 15N T)
with positioning information. Target SET 200 may send a SUPL POS INIT
message eveknififtes bRl s@ETn DY rdsappwimt asSPRYs inftiaginh mystage theahtonded SUPhat
do not include the intended positioning method indicated in the SUPL

I NI T nmessageajdr@odsifinkr StiBlonfEB th Nifdd message STHL mejot adrnionMI. dasimiag
session-id, target SET 200 capabilities, and a hash of the received
SUPL | NI T n8ETdQe sipperty a anafbrvosihiof SUPL M itiche BitHebi-@h M2 i) M1 Tahgeic SET
200 capabilities may include supported positioning nethods (e.g.,

SET- Assi st edi.AwiRe MIEMBase Y SETAS)mAN6:p368 RCH I P 15 eediddiaph RYPL
protocols (e.g., Radio Resource Location Services (LCS) Protocol

(RRLP) , Radiy;dRes316n08 ahl® YrkObrefeRBEindd e sibRInS RO MG el \ y
hosoc) at 1 on LA e et D e T T e LR

Measur ement ,ReSRQF gU@b‘M@?ﬂo—gg{i ngﬁxf ggg forREGd disert QJrsiBI?ﬁfIB.(r) lg-%iﬂ?’ 115 may

t echnol ogy bei ng used. may“provide 1ts itron

thi s Lo SuPRRRL Sl A AEl TR0 o Bl 0038H AFBERLa, R ot ance

Data element in a nmessage. a posi
retrieved fromaqr | cul based on_infor ' ived in the
sopL pos. | pipPaes S6aor SEG P RER an fhet Mgl LS S g et
processing may. proceed directly proceed to step G without H SLP 205
engag ng T nVaSTETYGE S AR TEROS) MR P AET BB as di scussed
bel ow. [0055] At step F, H SLP 205 may check that a hash of a SUPL
INIT nessagddWdt ches ¥k 2dnesiprel faw degipn i batatse & taigst Yk 20%wiligmg the
session. Based on a SUPL POS [NIT nmessage including posmethod(s)
support ed byanapgRk vaEpn 296, reqyesePby o5 HrghP 2 Haascerdngrtorpresimplpmentation.
posnet hod. If required for the posnethod H SLP 205 nmay use the
support ed p&Eitd ibnstratesprapelobots ihpGdPL sShdrin B glaNUPInesssad)d, 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 2035, 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.e., client-id).



[ 0056] Target SET 200 and H SLP 205 nay exchange several successive
positioning procedure nessages. H SLP 205 may cal cul ate the position
estimate for target SET 200 based on the received positionin

measur ene¥Q2{0884293sj st ed). Al ternatively, target SETPQWS?PBVOW%O
calculate the position estinate based of assi stance obtained from

H SLP 205 (SET-Based). [0057] At step G “once the position calculation

is conplete H SLP s a SUPL. EN ssage,to ta t SET

|t orm ng. | UPPREECHb ThSHE A B0 SR ERTAG UL R0 1 i eh e e SHL
and that the |location session is finished. Target SET 200 may 18
rel ease t he/geRirl8 ig guthagipbtor thsrservipeit reflsssobnsehen thg cligpddd sepived. H-
resources related to this session. [0058] At step H, H SLP 205 may
send a posi SLBRO& say gtip ap# s WbseiabesppYacKqgemnst theclicnt-id brgssi andhe weeivedon
Protocol (M.P) Standard Location |Imedi ate Answer (SLIA) nessage and
the H SLP 2@B-iday rel ease all resources related to this session.
[0O0591FIG 3 is a signal flowdiagramillustrating a target SET 300
utilizing a[0idékr SUF apetviiuely dohmnted position inadting arreqyestsd quhlibyofgwsition
H SLP 305 according to one inplenentation. In this inplenmentation,

target SET 3Q6p)thickliol®’ aRiRbleve FSSIOM20d thdGo mdtiflcdtoblaid 3@Hicati@pert s
SUPL versions up to version N. 0.0, where N> M For exanple, N may be

"2," and M payirB€ H-$1.p 20989 bFcked drekdly t6Sskdpall €, &i @B Bthef hRWSndiific@ion
SUPL session anong a SUPL agent

and verification or notification only is required, the process proceeds to step B.

[0047] At step B, H-SLP 205 may verify that target SET 200 is currently not
SUPL roaming. H-SLP 205 may also verify that target SET 200 supports SUPL. 1f
target SET 200 supports SUPL and is not roaming, processing proceeds to step C.
[0048] At step C, H-SLP 205 may initiate a SUPL session with SET 200 by
transmitting a SUPL initiation message (SUPL INIT), which may be a wireless
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



310, an H SLP 305, and a target SET 300 in one particul ar
i npl enentation. In this exanple, SUPL agent 310 nmay contact H SLP 305
to determne the | ocation of target SET 300. In one |n§Ienentation,

SUPL agentW@3Wo04393 p 305, and target SET 300 of FIG 3BCTHPEERGHRY to
SUPL agent 120, H SLP 115, and SET 105 FIG |. [0061]First, at
step A, SUPL Agent 310 transm’ts a" rmbl e location platform standard

| ocati on |nneﬁ} ?t NLP-SL& nessa elépmi uctl n to H-SLP
305 with whi'¢He&t PfR A{CB1TCFS BROLGCAERS IFHE MIBO&P "f?ée SHE Ry
i nclude an identjf.ier f r .the target SET 300 ation
i dentifier {IRUPHYF- ol o pnly Bested %‘?’:‘f ?%@Pﬁﬁ%ﬁ%ﬂw@ %@P#E&I nd an
identifier for SUPL Agent 310 (i.e., client-id). Upon receipt, H SLP
305 may aut RER©RER AT 8Lg@&i%€wad§$@iyaﬁace€%mewﬁet her SUPL Agent 310
is authorized for the service it requests, based on the client-id
recei ved. HEI080B05 nalyS@U@bb%@prﬂylamdbb%ﬂﬁrﬁférsEHﬂO@aw rstfaimng datehe
client-id based on the received ns-id. 19 [0062]1f a previously
conput ed posérnectipnrseepipnaredure erjoes tsedlinp b UPY EOID mpeosiagd, duciysiielow
threshold is available at H SLP 305 and no notification and

veri ficati owithSespegusd sieflD. HaflePSB0300myy plke aeate pioteiids\desmibsd Byowk in
If, on the other hand, notification and verification or notification

only is r eqch €do §thisR b QERES RIS @aslscol aPypédRedBion [OAEI]PR05St ep B,
H SLP 305 may verlfy that target SET 300 is currently not SUPL

roam ng. H 05 ”aMe)ﬁla?@teB@ hf ysbRiNTTeh881ce et a0 HURPaiis sBPPL.

If target SET 0 supports SUPL and is not roam ng, processing

3
pr oc_eeds t O%ﬁ(%éﬁ_ @88{8%%%%’11&&[ ﬁ&cl@xtséﬁ téﬁ%a%@DgﬁyNét\%ﬁ{'i?ﬂ fs 1fdt §l-red

session wt smtti ng a SUPL Initiation nessage

INIT), which, }Gml%‘%emg R]%b‘? a%{%&u' %ﬁ%cg%gq_a‘?e[ ﬁﬁ%c%on 1¥‘Ap)oté° V§H'1e%r

Short I\/bssage ervice rrgger. may cont

at | east session-id,, pro 0Xx de i,ndi cat o

posi 1 oni ng? ﬁ%ff»ﬁ@&wﬁtsﬁa'dﬁéyﬂﬁ hiirR At Lralgeron ds gef%ﬁe%hdasﬁlﬂ%ﬁﬁ@wge
particul ar ntation UPL I NIT nessa o]

prot ection I%Eeé%n?not@ &@é’l@%ﬁ‘%&@ran}q@f {heetr et l?l}?egq{ﬁt %@)}n%?f’@@k
in step Aindicates that notification or veri f| cation to the target

subscri ber isaufseted, H SLP 305 may al so include a Notification
element in the SUPL INIT nessage. Before a SUPL INIT nmessage i s sent,
H- SLP 305 mi0S3l so cofrpiierEdaeistior lmpagisluie notidcationgulgeot the

[ 00651Next, in step D, target SET 300 may either attach itself to a
Packet Dat aparticular version of SUPL employed by target SET 200 and follow the appropriate

actions, Target SET 200 may also check the proxy/nmon-proxy mode indicator to
determine whether H-SLP 205 uscs proxy or non-proxy mode. In this cxample, 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



Network if it is not attached at the tinme or establish a circuit
swi tched data connecti on. If a prot ection | evel paraneter with a
val ue other than "no protection” is received in a SUPL INIT nessa e
target SEWAWHEhse such parameter to deternine whePRBUSTHEIY
[NIT nmessage is authentic. [0066] At step, E, target SET 300 may

eval uate notification rules of the particular version of SUPL

enpl oyed by. E ol I the a riat cti.ons. et
SET 900. mmy R e tareshl o%d Fire ittty REEEFinio Seihiopg e sytiods
det erm ne wheth H SLP, 30 r oxy on-proxy .node. .In this
exanpl e, pr &8 é‘sf"%te%g é”éjm ﬁ%ﬁaﬁéf 8@‘@1‘”‘ g@ E}dé’gflﬁﬁ}lil%ﬂm&’cc’ls
secure I P connectl on to H-SLP, 305 using an SLP address that has been
provi si oned (B8 Badip Resoyeeherrionorertiess fe¢ SSiretogeldRRER). fediodkrowon nay
subsequently send a SUPL END nessage to the H SLP 305 to indicate

t hat versi ofkoMr@d (BRCS ang Thlscommunitaions Irduriry Assesintomn (TLODESP] Neberget at
step F, the secure I P connection between the 1-1-SLP 305 and target
SET 300 may SBé 206 heaperiidei¢tiverk MeBSuRrnBOER eyportt AN 1184800 spemific for
rel ease the secure I P connection. At step G H SLP 305 nay initiate
anot her SUPthesedis ksehnolbgyhbeSighusdd OTdryettSEA X Wirhdyi prgvide HliRisition] if thad ison
message (SUPL INIT) in which SUPL version MO0.0 is indicated.

[ 0068] As di smpgsa&d B} SETIP00 Xy Hdect il cqaestets Ahistdhck Dot cramplng, and
target SET 300 may establish a secure IP connection to H SLP 305 in

step H usi nguan PRSP MNITHhQSSet hat has been provisioned by a home
network for target SET 300." Target SET 300 may subsequently send a

SUPL respon f[ﬁ)SPP H SLip a"fﬁgﬁ‘u&ﬂ reﬁ“l@v’e§hj§% TR bt Bé%@d %ﬁ ﬁﬁmlrn%bﬁ beceived

posi tioning I nformation. Targe SET 300 may sen UPL P I NI'T

message eve

o ot i nol it SHBL R T oSl PARIAT. RIS AL FOP B

NI T message. 9 SUPL P contain

sessi one i d PRSFGREE Prgaﬁd&%?%% TR AST S edte R ﬁ&*&%%&i%@
SUPL INIT 8 ge%(e? ho .ion |Er§nt|f|er (lid), and SUPL version
M 0. 0. Targﬁ %E}?SS tétﬁb p#9 qi8eregd RtO™i nel ude supported posi tioni ng
nmet hods (e. ? SET- Assi sted A-GPS, SET-Based A-GPS) and associ at ed
posi t i oni nglMIS8t ocol sA{ery, H-REB2H5 F@égalﬁc\kéh%élaﬁhqfﬁ%él’rivw&nweS)

Protocol (RRLP), Radio Resource Control (RRC), and Tel ecommuni cati ons
I ndust ry As&wédhat the ang it hag congutey! forthisgericamrsesgion. dagedmmoy$ UL RSk
Measur enent Resport (NVR) information specific for the radio

t echnol ogy bwstnge iskdingPasyetho®ERuB@Bteddy 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.

10056] 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



21 provide its position, if this is supported. Target SET 300 nmay
al so set a Requested Assistance Data element in a SUPL POS INIT
nmessage. E}%O?@Jg'f a position retrieved fromor cal cul ated based on
i nformati dHOPHEEIAEY in the SUPL POS INIT nessage i s aPhr{USBIOEOT7ReY
nmeets a required QoP, processing may diygctly proceed to step K

wi t hout H SLP 305 engaging in a SUPL positioning (POS) session at

step J, as di;scussed bhelpw. Q7 fo St J, HSLP. 305 may c k.t hat
o hhsh of - a St TRRFer AL ne e HL ARSI T B g el A e S R
this particul ar session. Based on a SUPL POS 1INI T nessage i ncl udi ng
posmet hod( sy°SUPported by target SET 300, H SLP 305 nay then

determ ne the posnethod. If required for the posnmethod H SLP 305 nay
use the sup;bQﬂsgbd posfit $ehing-Ptotls ey serdppesitaumstipgs bpay tp SHPdsAgrt
[0072] Target SET 300 and H SLP 305 may exchange several successive
posi 11 oni ng 20 Beckiabids hesstionBietocht GL IS8 A Lasatenmmatiananposi(Shida
estimate for target SET 300 based on the received positioning

measur enment scéBET ankbtbe -8l 200inaereheatd albleyqurteargetd SEis 36Riomay
calculate the position estinate based on assi stance obtained from

H SLP 305 ( fEFYBased)FI{. 00y 8}iftal Sbeplidgraratibatrithe raskt $EN3@aktditingta on
is conpleted, H SLP 305 sends a SUPL END nessage to target SET 300

i nform ng i towdn@UPMOschsivr et ispahlly RGidigd bl @t EHST R 308 ddcoldmeab and ed
and that the location session is finished. Target SET 300 nay rel ease

the secure kbycRBRBESH. QHtI{iQin\;lS‘l%tﬁ%, et SET 8P &tilfkd SUPB QMGRASM.O0.0,
related to this session. 10074] At step L, H SLP 305 may send a

posi tion estjapte PasKuhSorR\ICPIAREH s up to version N.0.0, where N> M. For
example, N may be “2,” and M may be “1”.
[0060] FIG. 3 illustrates signal flows in a SUPL session among a SUPL agent
310, an H-SLP 305, and a target SET 300 in one particular implementation. In this
example, SUPL agent 310 may contact H-SLP 305 to determine the location of target
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 3035
with which SUPL Agent 310 is associated. The MLP-SLIR message may include an
identifier for the target SET 300 (i.e., 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.



310 in a Mobile Location Protocol (MP) Standard Location | mredi ate
Answer (SLIA) nessage and the H SLP 305 may rel ease all resources
related to this session. In this exanple, H SLP 305 and SET 300

succeed i "VR&Y3LFR ng the agreed SUPL version 22 M 0FPET{US2948/077880y

for the SUPL session but at the cost of;qdditional SUPL signaling
(e.g. SUPL END in step E and SUPL INIT 1'n step G and additional IP

connecti on and r.el ease {e.q. i st.eps D.and F) that are not..
neaded wnon M sopL &P ERshToteulfl PR R meuth b Shutes bion
supported by.the, SET.such . in an exampl e. as di scussed. above
oo Lo ot teo ot Sy £ pbar e 3% SR 40 HaME R pad aTita P

illustrating a. process_of SUPL version ne?oti ation perfornmed between
an H SLP an&WTeET-phh80nmgy B disey Odisrdr el thkpiren sag, nopiggation
exanpl e, a process as exenplified in FIG 3. [0076]FIG 4A is a flow
di agram il | &a4 Yeatfic%onaprp]pgg@é@n onlysurguiges; dicaroasesgueseads tontepd-f or med
by an HSLP with a SET if both the 1-1-SLP and SET utilize SUPL 2.0,
or a hi gher [88ki on oft StPB, H&EE308inmy veofiothet tygett SEIUIMris currently not

i npl ementation. In one particul ar enbodi rent, SET 105, H SLP 115 and
SUPL Agent 3$PLsbowmgi H-FLRSI0SImapyisdyecrify thai megtt 8RBT SOCupporoc®SRL. If
First, at step 400, H SLP 115 receives a nessage/instruction froma

SUPL Agent 12£:tS8Tr3eqyesiortk STRLIaad id ol evafidid, roceR e sdeaddi togtch €. SET
105. In this exanple, SET 105 supports SUPL M O Next, at step 405,

H SLP 115 seyuéd) @ SUPALt didy &, MB3.pa08 nig isEdie AGUAINGE SR wing SEhabo 8y
i ntended version of SUPL for a SUPL session is SUPL N. 0.0, where N>

1. The SUPL 4L N-Jii¥eS: i b i LU grsion
P wher e N e B B e

mesoage. [ oBcRast OB RRAPTLSE At B Pyl B BHenc e Ty
The seasi on oo Bddeafibs il b S EBRE G ook moet i 4™
Do anst er {GEOER PR GIPETRETd a1 St FEORST SRE EOuRt D40 P gribial P
115 back to irrslg%feprlﬁerft\gt?o% AISZL?PL I]\ﬁ% message may also contain 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 storc 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



100781FIG 4B is a flow diagramillustrating a process of SUPL
version negotiation performed by a SET with an H-SLP if both the

H SLP and SET utilize SUPL 2.0, or a higher version of _SUPL

accor di ng WO 2W4843338 ti cul ar i npl enentation. In one par FCA{HSA}8/077980
enbodi ment, SET 105, H SLP 115 and SUPLyAgent 120 shown in FIG 1 nmay
be utilized in such process. 100791First, at step 450, SET 105

i PL .INLT H SLP 115 i ndi i 1 hat
el e E R e St o
1. The SUPL INIT | i.ndi cat i ni rted i
L e S eSS Sy SR R SRR

ted Si P be included in. ta field of SUPL I
D e R0s D TSR MELACe T S e B B PRy

version Mthat it supports is within the inclusive range between P
and N If MTia@eWETlﬁgﬂp e sybseryentlysierd ¢ 5P BNIA drssees {o B Hablk d0kls a
secure I P connection to H SLP 115 at step 460. [00811Next, at step
465, SET 10#ndige thatvgrsioraMOPis teRsugeNifar mfEdllagpssion H SLP 115
indicating that SUPL M 0.0 is supported and that the session can be
conti nued umn@i®?] t hi s SEEPL step s thenecuft Watdnygctiat bsttvepn dE 01-SEha0BuRL
session may continue and | ocation informati on may be transferred from
SET 105 to Ir@RETIIN0 nhi0B23Seet. BRlidiGUSLDB0SMRbrepeSET 36U monrclase the
SET 105 utilizing SUPL 2.0 or higher discussed above with respect to

FIGS. 4A andediR B @nhdctisA At H6IGaE-SPPIISeshytifitiatcRbNeAS 0P L. &dkibn with
negotiation for a SET 105 based on SUPL 1.0, as is discussed above

Wit h r espectspoyofhyG iradsmiBREAUSEPT B@tidﬁbﬂ&ﬂ&%§mm¢)§_%cl¥§egﬁizg i's

included in the SUPL INIT message in the process shown in FIGS.

and 4B, a sessi ioh b6 ET 105 supports only a version of SUPL
0. ted: . .
bel ow t he veréslloglnmlomlenc?g% e@y H SLP 115 can be continued in the

[ db EL. 10 [ i
1051 8 o | QP Tenan Ehamen b G R o B BPRAkIAf e Bl

INT 24 SET 300 may establish a secure IP connection to H-SLP 305 in step H using an SLP

address that has been provisioned by a home network for target SET 300. Target SET
300 may subsequently send a SUPL 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 mcthod 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 capabilitics 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



message. Accordingly, such negotiation can be performed within a
single SUPL session and a single secure | P connection is establ i shed.
A negotlatlgn based on the rules in SUPL 1.0, on the other may

require t We© B4R Essi ons and the establ i shment of tmpggga?()g?/gﬁgso

secure | P connections. [0083] FIGS. 5-1G;jare nessage fl ow di agrans
illustrating messages transmtted between an H SLP and a SET

E?‘égédhgs b BroRlaciEB3L SN IR SEBAAY "13flst SPr SQMRal TR 3“5:% a&%ﬁ@:’ )
SUP
2oy Carrl Aottt DR S S TR PO Jﬁglegsagm START messace o an

H SLP. [008 FI G H.SLP 500 ort verS| 0 s bet ween,
versi on ‘é’ﬂﬁ I%ET’O%B@ %H‘qvﬁigg‘gt?éf:aﬁ %SG HpBIt %mHﬁPWeSE}PfEd
2.0 in th|s exagﬁpi In_this exanple, a SUPL INIT rressagP may be
transni tt ed ¥ heRUALSGS BYE messaseTs ayodabls thapmppive oA n@r%ﬁ%ﬁtngtw
desired version is SUPL 3.x, and the mnimum nmajor version is 2,
which is eqdirealyarrceedtoistaile nithews FaSEP A0 hengegiag én oAUBE petifening (FO9)n
this exanple, although H SLP 500 supports SUPL 1.0, H SLP 500

i ndi cat es thasionhtastfr;:ihhmimwmdéiebw.i s SUPL 2.0 because, for exanple,
a location service desired from SET 505 is not provided in SUPL 1.0.
At step B, SHTIH05 mast stgshEhSLbaGkmbpchdeSiRt HBGhwi t SURTINPL mi2sddge
nmessage (e.g., a SUPL POS INIT nessage according to SUPL 2.0) and the

SUPL sessi Omatohys 166 bhd 1 HE confPA@a]fbithislpeticBlar dsSbhd® BRI SUPHIOPE SOSWRET
ver si ons between version 3.x and 1.0. SET 605, on the other hand,

supports onh%ségmc&d&glpes&&h&(@&a@é@d bg RarISETENOMRIR P B5SRLnddN T

nmessage may be ansmtted fromH t6 SET 605 at step

I ndi cating yhalyihbie (6shdish. iEFE LN fo?th%b;lg’&néhaﬂﬂ ® 3*0'3%@{(%2& HeM
version in SUPL 2.0. At step B, SET y respon back to H SLP 600

wth a SUPL@QHE@;?&%? Ig%?otg{bgkr%ﬁ{iglgPﬂ B ﬂd‘i'fhne 7 e, l:0 i's the

requi red SUPL vers sessi on, $sion may end

0086] I n FI S 4 UPL 1.0, SET 705

% rer ]Lhm?ﬁsﬂaébor : sfﬂsiz%%?éﬁﬁfn%ﬁ S0 SHgiites it ﬁ?‘%cés_é;‘kvfngl c
a nessage e trans rom 0 a
Stop A | hai AR TG P Han e i ShEres BV et uge oA s
SET 705 may resgond back to H SLP 700 with a SUPL END nessage

i ndi cating f¥&kt SEBUPL0 baysdion thaysceiudopsgrisgmeasissasngr(SESrA SQISS’QPL

session, and the session may end. » ) )
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 3035 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



[0087]In FIG 8, H SLP 800 supports SUPL versions between version 3 X
and 1.0. SET 805, on the other hand, supports only SUPL 2.0 in this
exanple. In this exanple, a SUPL START nessage may be transmtte

d
from SET S8 & P 800 at step A The SUPL START nmed§adez4pg)77980
indicate that SUPL 2.0 is the version sypported by SET 805. In this
case, H SLP 800 can either respond to SET 805 with a nessage in SUPL

2.0 (e, SHRboFESHONSE. SRBRALSASAON NG Wb sDbLShaghlife °

connuricgtion. e sion may conti nue
LP .80 P 0. 8] 1 FIG 9, HSLP
500 Sunport SUREMNI Gt whbnerd D BL R Ol s pOGRANeL T ConGperivg seloS g

the ot her hand, supports only SUPL 1.0 in this ex le. I.n thi

exanpl e, a Sﬁaﬁﬁée %’l&liﬂ'“ﬁ@s% 3@%1: 3 apengt Pé%ﬁlwhﬁ'égle% @@P‘Q@E}Iaﬁﬁ

H SLP 900 at step A. The SUPL START nessage nmay indicate that SUPL
1.0 is the vEwesEPpYsipHoriies spposedbyhs SElfueihisse.gaian pragite 500
responds with a SUPL END nmessage in SUPL 3.0 at step B because H SLP
900 does notissupporbovewrh raspert i BIGBS] In FIG 10, H SLP 1000 supports
SUPL versions between version 2.0 and 1.0. SET 1005, on the other
hand, suppoifi®§5pnly SEIEIS.3AGn{d ABtan SBoedapphs.illistratig sprexaspl &Pl
SLTPL START nessage is transmtted from SET 1005 to H SLP 1000 at
step 26 A vdlenStRitiaSaARIfomss bgeceman HitdiPeat @ SHTahatShiRlbeSetfoimsedt he
version supported by SET 1005. In this case, H SLP 1000 may respond

with a SUPL nidNDpiiBiaS aas, ﬁoﬂeﬁkﬁl}e,aij%c@és aSepdmilirRecapre 3H SLP 115 does
not support SUPL 3.0. 10090]FIG 11 shows a particular inplenentation

of a SET in[ogyeph radie Uhapseeiveigrdil Q8 siBhgheradaps sy gagyl at e
an RF carrier signal wth baseband 1 nformation, such as voice or
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ata, onto § d?gngﬂ%é fon ed BGh HATQARL thg? rllf;%%’#fgtﬁng]yﬁlgnd:@éf Ll
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obt ai n such ormation. An an e adapted to

transmt a @%ﬂl %g Ili{g;h erﬁi.i(?r{ of ML %cé@r&% fchl gg)g%lg{' Fn?‘ﬁl%ng nn%at%oin.n !fn

and recei ve "a nodulate carrier over a conmuirt 'ons

i nk. _[0091] Baseband Ri3585s0 seitRE, AR P sA%8U5E ARuPI G880 in FiG. 1
may be utilized in such process. First, at step 400, H-SLP 115 receives a
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
mtended 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.



information from CPU 1102 to transceiver 1106 for transm ssion over a
wi rel ess communi cations |ink. Here, CPU 1102 may obtain such baseband
informatig r i nput device within user interface and
processorv%1%§%ﬁh§§also be adapted to provide basebandP&ﬁ%gwwgaﬁgﬁ
fromtransceiver 1106 to CPU 1102 for tysansm ssion through an out put
device within user interface 1116. [0092] SPS receiver (SPS Rx) 1112

ranom 1t of VB 8u5ﬁ%Eé%ﬁ%‘%%%ﬁﬂ%%%hﬁm%@%‘03%83@@%”%%8’5%%0
information_to.correl tor
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receiver iven . ex | e,.
Correl at o 0%b Zhgt piieliciaeh “&%%Pﬂ’ﬁaf‘?%&f BinOEF Bty o Gtioy, o
range of code phas t et out _a cad g ase search w ndow, and ove
a range of ﬁ@@ﬁéﬁ@g}t YD PRy S35 and SUPT dvesit 120 abrovn G, |
such, an individual correlation may be perfornmed in accordance with
def i ned cohaephe utilirgd osuch pFSESNt | nt egrati on parameters. 27

[ 0093] Correl ator 1118 nay al so be adapted to derived pilot-rel ated
correl ati on[0f0FRct i onsFifst.ahstemd B, BT 16 raveivas # BYPL NP messags fyrm HeSLP
provi ded by transceiver 1106. This information may be used by a
subscri ber $tahtdeatiteahaaguittelcdivesloass SURIfomnd 8EPL edssios & SIRIEN.0.0,
100941Channel decoder 1120 may be adapted to decode channel synbols
recei ved frafeleasebamte BUPCERISDMedshO8albdin@icutasle riyiinngh sippdreed vaision.P, | n
one exanpl e where channel synbols conprise convolutionally encoded

symbol s, sughicd NhaBS > dendsialatitRYorf@patdirkto tc\Vhinghdh stigeReE ersibAPa
second exanple wher e channel synbols conprise serial or parallel

concat enat | Hﬁ?b@fncﬁf&@&ﬁ! éJ&dt@ﬂahoFé’@@?L irepRgh decoder 1120 may
conprise a turbo decoder. [0095] Menory 1104 nay be adapted to store

machi ne-r eagaghe | nstr&a&utgeas 45%#10@&&%%%9&11& tmg&{rgsmtpa i0r

nore of processes, exanp i Mpl'enentations, r exa

whi ch have been desc es apt ed
access ‘and SHERIIE "‘gﬁ%lhﬁel R R
execution o readabl e instructio y direct
PSRRI Tttt KR g e Rt l?fbwqfﬁhgp Vaﬁésg%‘@; ded by
correlator 1118 derlve neasurgnents fron1the aks t ereof and

det ermi ne wWHIBREr an Nt ater 463, SET| ]@éé’ﬂqyd"ﬁmp’s *'IP& T riessage foile

However, these are merely exanples of tasks that may be perforned by
aCPUiInNn a §&Pt1|1§mdé%a“’é\%%é @0 & sveportedisnd dhat thasessionicap potontinued
limted in these respects. [0096]In a particular exanple, CPU 1102 at
a subscri bepndsr dtis SdPhagrsiont Fmatlp adstep d#H, itherS WIHesestirs wey bentinge and on
based, at least in part, on signals received fromSVs as illustrated
above. CPU lo]:@t?omformh@cm hey adapsieded froheRES MiSrte FRSEBdES.sear ch range
for acquiring a second received signal based, at least in part, on a
code phase @mserted iSuch rdthicgls of BUPL vieghtiatignfak 8 ST 1106 htiktingSEHL atioyre
according to particul ar exanpl es.

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-SL.P 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



WD 2009/ 042938PC171782008/ 077980 28 [0097] FIG 12 shows a bl ock

di agram of a H SLP 1200 according to one inplenentation. As shown,
H SLP 120 ude a processor 1205, a nenory 1210

comuni cat @ﬁéﬁggﬁée 1215. The nmenory 1210 nay store |ﬁ§?ﬁ§€ﬁW8H??
such as program code, that nay be inplejpented by the processor 1205.
The conmmuni cation device 1215 nay include an antenna for

t /
communi cat | onevi e T5T8 AaDPateifl ARy HE LTINS éhﬂ‘?@? T “ebise
H SLP 1200, “HBbORFTRA BB SRt eﬁ*ﬁ@ ot A SRR Rt bR i ey
b tilized t uat ,
necds Lo beShLanea! et s’ peg i SORTGefjont Pl w8 svelsfment of

session by transmtting a SUPL jnitiation message in which both the
desired and P FPAHA SSOPE IR eA8EKSiR8S-ar e i ndi cated. In the event that
the SET 105 eit her rts the desired SUPL version or a SUPL
version no YR8} t harﬂ? Sti0 wravinessagseitavy flisgramg illussatgpnesiagics ransmatied
nessage, the sanme session can be continued in the | ower SUPL version
support ed byetwigen SE-SLRvnd afitdcasserdaigitorilagse snaimpdapintagirrrin sofe
establishing two secure | P connections and the transm ssion of a SUPL
END nessage irapldmantstaoe)wh ISEPR magite vatizannsesisdge Hableh hHaGSES-7 1:05H-
does not support the desired SUPL version specified in the initial

SUPL i niti aSLeRetRaSATE. INIOOQ9408kd £SENEIeFIGES 816esh the bihst izat e0SENd
descri bed what are presently considered to be exanple features, it

w1 be undefisiteosle ByminiRisRicakichhiag aiSUMNEr AT niclake Mbamirpgs pot her
nodi fications may be nmade, and equival ents may be substituted,

wi t hout depagggypg fr oqubas @@Lwhn S SUPL verAA biaRal ‘!re)fswl{@ménd

modi fi cati ons may be made t'o adapt partlcu ar situation to

teachings ofy €Ik Rf SUbi &fil: Hma,tbﬁﬁpOWbBH%UPL 2.0 in this example. In this
example, a SUPL INIT message may be transmitted from H-SLP 500 to SET 505 at step
A indicating that the desired version is SUPL 3.x, and the minimum major version is 2,
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 [ocation 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 (¢.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 603, 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. Atstep B, SET 605 may respond back to H-SLP 600 with a SUPL END message



departing fromthe central concept described herein. Therefore, it is
I ntended that clainmed subject matter not be limted to the particul ar
exanpl es disclosed, but that such 29 clainmed subject matter ma_y al so
i ncl ude alWORWRREPB falling within the scope of appendSlTUSHOHET98¢d
equi val ents thereof 30 THE CLAI M5 DEFIN NG THE | NVENTI ON ARE AS
FOLLOWS: |. A nethod incl uding: transmtting a secure user

pl ane | ocation (.SUPL)..I aibt atd{on nmessage:r.om.a pet entity t
Ban SuPL ontog s e b SPPE ¢ R TER SR ST A P SRS 8 e

of SUPL versi ons capabl e of
session may end.

[0086] In FIG. 7, H-SLP 700 supports only SUPL 1.0. SET 705, on the other
hand, supports only SUPL 2.0 in this exampie. In this example, a SUPL INIT message
may be transmitted from H-SLP 700 to SET 705 at step A indicating that the desired
version is SUPL 1.0. At step B, SET 705 may respond back to H-SLP 700 with a SUPL
END message indicating that SUPL 2.0 is the required SUPL version for a SUPL
session, and the session may end.

[0087] In FIG. 8, H-SLP 800 supports SUPL versions between version 3.x and
1.0. SET 805, on the other hand, supports only SUPL 2.0 in this example. In this
example, a SUPL START message may be transmitted from SET 805 to H-SLP 800 at
step A. The SUPL START message may indicate that SUPL 2.0 is the version
supported by SET 805. In this case, H-SLP 800 can either respond to SET 805 with a
message in SUPL 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 i this
example because H-SLP 800 supports SUPL 2.0.

[0088j In FIG. 9, F-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



supporting a desired service; and receiving a response from
the SUPL entity that is based, at least in part, on an ability of the
SUPL entik¥ to squort at least one of the plurality of versions.

102. The me¥ Y8128 ai m 1, wherein the SUPL entity i ncFPGAES2URIES.
Enabl ed Termnal. 3. The nethod of clajgn 1, wherein the network
entity includes an SUPL Location Platform 4. The nethod of claim1,

L5netvor k ot | 10 g § he EPibhe nir R G AR R G UGB o Hppged by
nel udes o TFAIOR < OR Cofnpig? Befimtarernl e REstBlJoSRErEs i b
Fesponse | s 206t Fop BUTcuPS e SLERFB MGHHGE UL 29: The met hod of
claim1l1, wherein the response fromthe SUPL entity includes a
transni ssi of00Ph one BYG-tlhehgsysa pariiquar gpplonpntaisy ofiaoHsl Bayueh wdief
supporting the desired service. 25
transceiver 1106 may be adapted to modulate an RF carrier signal with baseband
information, such as voice or data, onto an RF carrier, and demodulate a modulated RF
carricr to obtain such bascband information. An antenna 1110 may be adapted to
transmit a modulated RF carrier over a wireless communications link and receive a
modulated RF carrier over a wireless communications link.
[0091] Baseband processor 1108 may be adapted to provide baseband
mformation from CPU 1102 to transceiver 1106 for transmission over a wireless
communications link. Here, CPU 1102 may obtain such baseband information from an
input device within user interface 1116. Baseband processor 1108 may aiso be adapted
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 cotrelator 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.



8. The method of claim11, further including providing a |ocation
service based on the response fromthe SUPL entity. 9. The nethod of
claim1, wherein the plurality of SUPL versions is ind

i nt ended :W%Wﬂﬁﬁisor version, an intended SUPL m nor @éf@g@ﬂg%&%@ a
m ni mrum SUPL maj or version, the plurali4y of SUPL versions including
any mnor version and all rraj or versions between the intended SUPL
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ability of the SUPL entity to support at |east one of the plurality
of versi ons$¢IVi§ss: The net hod of claim 10, wherein the SUPL entity

I ncl udes an SUPL Enabl ed Termnal. 12. The method of claim 10,
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received from baseband processor 1108 into underlying source bits. In one example
where channel symbols comprise convolutionally encoded symbols, such a channel
decoder may comprise a Viterbi decoder. In a second example, where channel symbols
comprise serial or parallel concatenations of convolutional codes, channel decoder 1120
may comprise a turbo decoder.

[0095] Memory 1104 may be adapted to store machine-readable instructions,
which are executable to perform one or more of processes, examples, implementations,
or examples thereof, which have been described or suggested. 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 ina

first received signals as illustrated above according to particular examples.



13. The method of claim 10, further including establishing a secure
connection between the SUPL entity and the network entity prior to
the transmtting. 14. The nethod of claim 13, wherein

transmtti'h 240ﬂ/§4zp sponse is perforned via the secure %gﬁfﬁééft“ﬁ%’ﬂ?s"
15. The nethod of claim 10, wherein thegesponse includes a

transm ssion via one of the plurality 150f SUPL versions capabl e of
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including r ing al oca I on servic rom the netvvor [ tyebased
on the response fromtg_,? SEUPL 2017, 1 net hod cI ai.m
wher ei n t he BT CPSHTHY FeLEngn iR fe &F@gfma“ﬁy?i 0t Reliiey
SUPL maj or 0 an i ntended SUE:%:1 or _vers a.mnimum
SUPL maj or \eIGAEh: cTRRFRIRARP YIS BF1SSUBE HERGT A TR IR
m nor version and all (Jgor ver si ons between fhe intended % UPL maj or
versi on andSt9Hes RO ARISUPEL ey b impderagnind byribe prorepeer 1283 8Tha,
apparatus including: transm ssion neans for transmtting a secur e
user plane FoBELRGHIGOSIOPICT 171 mpaticlde batense fercommusigpingsmd/ary, the
SUPL initiation message identifying a plurality of SUPL versions
capabl e of sappotwingesa trdewmiisseahs s #hy caamuipaiion device 1215 mayeadssi wnélnde a
nmeans for receiving a response fromthe SUPL entity that is based, at
| east i n pamntoded@onthandaiclfrony reofivinh eoShiehicetidns tvie 4 larduwiypd conmattidngast
one of the plurality of versions.
the H-SLP 1200.
[0098] The SUPL version negotiation discussed herein may be utilized in
emergency situations, for example, when a SET 105 needs to be located. An H-SLP
115 or E-SLP may initiate a SUPL session by transmitting a SUPL initiation message in
which both the desired and minimum SUPL versions are indicated. In the event that the
SET 105 either supports the desired SUPL version or a SUPL version no lower than the
mintmum 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 1P connections and the transmission of a SUPL
END message and a sccond 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



19. The apparatus of claim 18, wherein the apparatus includes a
network entity. 20. The apparatus of claim 18, further including
connectio ns for establishing a secure 35connectio e
apparatus%gﬂgﬁwﬁg9§UPL entity prior to the receiving gggﬁéﬁﬁggﬁég
apparatus of claim 18, further including |ocation neans for providing
a location service based on the response fromthe SUPL entity. 22.
The appar at ug: I I; I 4 1k: oy } i
i cat ed byiied EbREThd: bIRhEIAGIRMER ke BTl B BendcS
version, and a m ni nrum SUPL nakprsve sioqf R?ﬁg@lyrality of SUPL
versions including any ninor Ve&reh3Rd XHAATS WPk versions bet ween
the intended SUPL maj or version and the m ni num SUPL naj or version

i nclusive. 23. An apparatus including: 10.receiving neans for
receiving a secure user plane location (SUPL) initiation nmessage from
a network entity, the SUPL initiation nmessage identifying a plurality
of SUPL versions capable of supporting a desired service; and



transm ssion neans for transmtting a _response to the network entity
that is based, at least in part, on afY abi lity of the apparatus to
support at |east one of the plurality of versions. 15 24. The

appar at\ys. i ﬁ?m Vlﬂ% [ pRanat i .udes a SUPL entity.

25. The apgfé?jé\%ggﬁg cf}al m gg ﬁ\)ﬁ@?@i n Eé‘%e[ EELIJIQBI%e'nti ty includes an

SUPL Enabl ed Term nal. 2026. The apparatus of claim23, wherein the

netvvork1 ent i&%ﬁetih? !n%’l%g‘s an SUPL Location Platform 27.The apparatus
: e

of claim 23, fur ronel udi ng connection nmeans for establishing a
secur e connechingfiinge tseveenstripdana ysaticat(BEPNditittive nmwtage rifomentdtwork pititpto

Lt . Th : .of ¢l al opMIEr el
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ver si onspweapehldesief sguipgand i ng the desired service. 29. The
apparatus of__clajim 2 f.urt her 4mcl udi receiving, neans for. ..
etel ving & TendlaRsErene bl SURE THE R EEREL HER BT et oo
r es pons&/Mrenfitytth expagp atrlessusie of the plurdBi@ of Vhsioappar at us of cl ai m 23,
wherein the plurality of SUPL versions is indicated by an intended
SUPL nmmj or version, an intended SUPL mi nor version, and a m ninmum
SURD &) or Videsictiog of Haimpl, whereintthe SFPIStdRty ivandss enSUPI Ehabikidrigrrainal.
m nor version and all major versions between the intended SUPL naj or
version and the m ni nrum SUPL maj or version inclusive.

3. The method of claim 1, wherein the network entity includes an SUPL Location Platform.

4. The method of claim 1, further including establishing a secure connection between the

15  network entity and the SUPL entity prior to the receiving the response.

5. The method of claim 4, wherein the secure connection includes a Transmission Control

Protocol/Internet Protocol connection.

20 6. The method of claim 4, wherein the receiving the response is performed via the secure
connection.
7. The method of claim 1, wherein the response from the SUPL entity includes a transmission

via one of the plurality of SUPL versions capable of supporting the desired service.

25
8. The method of claim 1, further including providing a location service based on the response
from the SUPL entity.
9. The method of claim 1, wherein the plurality of SUPL versions is indicated by an intended

30 SUPL major version, an intended SUPL minor version, and a minimum SUPL major version, the
plurality of SUPL versions including any minor version and all major versions between the intended

SUPL major version and the minimum SUPL major version inclusive.

10. A method including:
35 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



31. A secure user plane |ocation (SUPhL entityincluding: 33 a
receiver to receive a secure user plane location (SUPL) initiation
nmessage froma network entity, the SUPL initiation nessage

! de.nt i fying t?athinn@la'rés}ﬂmgg otk ﬁet%&%%ﬁtﬂ?ﬁqa?@ﬁ?s@&,%t I%Ilst ﬁlgﬁﬁ%r{[dnrlgi}i?y of the
desired service; a processor to detéerm ne responsé ‘to

t he netSWBilkengifyttp sypperth aitleassong afdd plugdityl dasisionn part, on an 5ability of
the SUPL entity to support at |east one of the plurality of versions;
and a transmtter to transmt the response to the network entity.

32. The 1SUPL Bwtiethpd of claimalifnwBdrein Weeil8iLrentityén@ides are$TR1t Fnabled [Tamiesalan
SUPl; Enabl ed Terminal. 1033.The SUPL entity of claim 31, wherein at

| east one of the receiver and the transmtter is adapted to establish
a securl@. confecicthord obdtimeldn whirein SlePictvanit ¢rtiyy iagiddes ke SHRE WoeakiorePlatferyn.
prior to receiving the SUPL initiation nessage. 34. The SUPL entity
of claim 31, wherein the response includes a transm ssion via one of

t he 15pBur alTheynegfod §URRIm/EY Birtberdndalimdseblishing apgrore dongpctidrebetiesi (e $UPL

servic eentity and the network entity prior to the transmitting.

10
14. The method of claim 13, wherein the transmitting the response is performed via the secure
connection.
15. The method of claim 10, wherein the response includes a transmission via one of the plurality

15  of SUPL versions capable of supporting the desired service,

16. The method of claim 10, further including receiving a location service from the network entity

based on the response from the SUPL entity.

20 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 including any minor version and all major versions between the intended

SUPL major version and the minimum SUPL major version inclusive.

25 18 An apparatus mcluding:
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
receiving means for receiving a response from the SUPL entity that is based, at least in part,

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

19. The apparatus of claim 18, wherein the apparatus includes a network entity.

20. The apparatus of claim 18, further including connection means for establishing a secure

35  connection between the apparatus and the SUPL entity prior to the receiving.



35. A network entity including: a processor to determne a
secure user plane location (SUPL) ini f7ati on nmessage to transmt to
an SUPL entity to initiate an SUPL session, the SUPL initiation

message; I de Fithg fggﬂa%é%f Qllallﬁ{ f"&], Meﬂﬁclg&%ggz{ﬁo}f ge%s?%;&ﬁ@%@c%{%ﬁewice
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10 . 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

transmission means for transmitting a response to the network entity that is based, at least in
part, on an ability of the apparatus to support at least one of the plurality of versions.

15
24, The apparatus of claim 23, wherein the apparatus includes a SUPL entity.

25. The apparatus of claim 23, wherein the SUPL entity includes an SUPL Enabled Terminal.
20 26, The apparatus of claim 23, wherein the network entity includes an SUPL Location Platform.

27. The apparatus of claim 23, further including connection means for establishing a secure

connection between the apparatus and the network entity prior to the transmitting.

25  28. The apparatus of claim 23, wherein the response includes a transmission via one of the

plurality of SUPL versions capable of supporting the desired service.

29. The apparatus of claim 23, further including receiving means for receiving a location service

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

30
30. The apparatus of claim 23, 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 including any minor version and all major versions between the intended
SUPL major version and the minimum SUPL major version inclusive.

35

31. A secure user plane location (SUPL) entity including:



34 transmt a secure user plane |ocat i39n (SUPL) initiation nessage,
froma network entity to an SUPL entity, the SUPL initiation message
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on the response fromthe SUPL entity.

10 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 includes a transmission via one of the

15 plurality of SUPL versions capable of supporting the desired service.

35. A network entity including:
a processor to determine a secure user plane location (SUPL) initiation message to transmit to
an SUPL entity to initiate an SUPL session, the SUPL initiation message identifying a plurality of
20 SUPL versions capable of supporting a desired service:
a transmitter to transmit the SUPL initiation message to the SUPL entity; and
a recejver to receive a response from the SUPL 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.

25 36. The network entity of claim 35, wherein the network entity includes an SUPL Location

Platform.

37. The network entity 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

30 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.

35 39 An article including: a storage medium including machine-readable instructions stored thereon

which, if executed by a computing platform, are adapted to enable the computing platform to:
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wherein the nmachi ne-readabl e instructions are further adaptec
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platformto receive a |ocation service fromthe network entity based
on the {35r espeagRIiclor 8fInt L whkiRk tBvhidhihe-readable instructions are further adapted to

enable the computing platform to receive the response via the secure connection.

42. The article of claim 39, wherein the machine-readable instructions are further adapted to
15 enable the computing platform to provide a location service based on the response from the SUPL

entity.

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

20 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.

25
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.

30 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

35 response from the SUPL entity.



