; €3e994v6TC30 DEC 2004 1 Method and device for position determ nati (E?f ‘Ehge,
present invention relates to a nethod and device for the det er nd dhfitdn 2844
position. 5 BACKGROUND OF THE | NVENTI ON The integration of different
positioning nethods into portable term nal devices has nmade it possible for
a user of such a termnal to determne his / her 10 geographical position.
The use of satellites for the determ nafi on of position has given rise to

t he gl obal GPS navigation system (d obal Positioning System. The evol ution
of nobile iLcation systens, and nobile termnals has also given rise to
ot her type@gmgﬁﬁté%wpﬁdoﬁﬂpﬁ%?“ﬂ@lte'é'ﬂmﬁil@the E- OTD (Enhanced Observed
Timng Difference) system which is based on the neasurenment of 15 _
differences in reception tinmes of signals sent by several base stations at
a nobi | e tEETPrREENtinvenionevlataspte at mefthok tdmpgedrd e \he eftdPhinkhsn of

det er m nat o%gio‘?lf position, enphasis has so far been placed mainly on the -

i nteraction between one 20 application used in the device and one
positiBning nmethod. An exanple of this kind of device is a portable GPS
navi gati on, device, which enables a user of the device to determne his /
her posi t IRFH-EGRGUNI: QF Shi INGSNTI@NI ng System and to displ ay positioning
information including, for exanple longitude and | atitude information, on a
di spl ay Offl'diltehe device. Since the reliability of different positioning 25
met hods urther infedtdivandf adgrreaP b e MAl | . ns. _t hat
this may cause t% t he user of t?gggig\?ﬁ?;%\%wgageléﬁé gg’?@@?%ﬂﬁgtﬁgwﬁgﬁme
than one PASi Mage dgPresibisy feb aaiseseaf such aiteghind etordesdrmin® Kisi 5 HaRY,

t he t | | Jid: QN thaod fog. any given situation can be used
g by < SPORPMCAIREE % TR hauflindtfardbp i R ingien £ sqsiine has
al t er nat i genHise extwpgobad GRS e aitatiBASIysiem S ' a
well suited far use V\,ggn travel | ﬂ%@?sérg%%ﬂi @86%(;@??%}‘2&”@?#&%@1 .gh%
wher e thee}’%’Pﬁ%iq ing @C@ﬁgn@msaawtsma‘res anct mobie bestinalsssadbio giveh as
i nsi de bujikdi t ShELOAL ods.that fupctio tter can.be
uoed. 1 or re Dl 9BERREAbHIEAY FRMEE, PraBkaily R ol (Enbances
2004r 2 AQbsenadt dimting difeence] systemkiwiilciie tIRREBhefiel MdRUfhent of
publ i tiﬁ <?2 322 248 A, .in which the term nal conprises a si ngFe
posi t [ni @fe%'b S Y ieGHPlen figmeobsignalerrpnidueseverdi hdss siatiops sit i mobilg
systens apghgh@Engi ng the positioning 5 nethod automatically if the
positioning nethod in question becones inoperative. In , the

itioni hod i [ b [ [ In GB 2 322 248 h

application using the positioning data provided by the various positioning
net hods, royj des_the, us ith {nformation that relates to the
determi nat| Eﬂne ?)[18 9%{5)&@?'%9f F'?P%PW%@ fgyicesnordbel determination of pekiion,

i mted usepbhsish@aBoght foNi n fugu . er, . a , ‘
- applicati ong_ further 1_8 Bégve?gﬁﬁgéllgcgﬁvgééﬁyy%df% é&%ﬁ&ﬁ’ﬂppﬁi‘%{??%n@? n
mobi 130 t e#bRligationvisad in the sievivesand @riengosHibAINERHIcIRoE CARXEHIRASH fHis

~ext ent j | ied . , t limted to th
ot ai ght 1 ERURAIR R AT AR, B FRYIERN Sk deca, athie e bissi @user of e

f tdevicew determinbhié | Ty boak i Ll '
Soveral appl ootk ona NGt Bt posBh difh i BibGAIE ol SYRERLASL 15
wel | as s@gal:am Pagiicning dnisseiativoninetudinghdds .examnplex pgittdei hnds itk ¥
that fut i) ; t devel oped | t]
wth 3r oo o B ot o e RE D e, e TRUASHN of difeisint qwsiningor o
var! & pavetiais ngdonaiiforannigeotdicalt Baifbhs Yaet, B8 0ralke Thashe
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applications may include, for exanple, navigation syste Ic
nmap- bas ednﬂYsC&"éﬁstof Hie usge iRf Alge tdeyiceD hayerbesipesiviedoby eombiing! mers tens

desi gned iy besifoRirty RS thbEYe™be Ll B asg{n\éilec Ferminal. In this way, the most
suitable positioning method for any given situation can be used e.g. by selecting
the method to be used from more than one availaple alternative. For example,
30 the GPS positioning system is particularly well suited for use when, travelling by
- road in a vehic__le_;._ In locations where the reliability of the GPS system is not the
best possible, such as inside buildings, other positioning methods that function
better can be used, for instance the E-OTD or TOA (Time to Arrival) methods.




retail outlet closest to the user's current l|ocation. As the nunte( pkp a
applications in a nobile termnal that require access to positioning di’i‘t%ﬂ‘:‘
i ncreases and the nunber of different positioning nmethods to 25 which an
application may have access also increases, a need will arise to manage and
control the use of the positioning nmethods by the applications in an
efficient manner. The need for efficient control of the positioning nethods
by the applications will becone even nore inportant as the conplexity of
the positioning-related tasks perfornmed by the applications increases. 30
SUWARY OF THE | NVENTION 30 DEC 204 3 Now, a nethod and a device for the
det er m n&t metthod | i e i hvent ed y means of which positioning
met hods integr at gggfdnagﬂge%ﬁngcﬁﬁgl etqfeﬁe'?tggr'r'i‘ Raferiawiklieation GB avdaed by

a nobi | e2¢8nuiRi Whichothentsrminl, cdapri ' Jhe . nore than one
appl i cat bpm%r%tgé‘)\% laidg of a %si_?{l_%?ﬁgélﬁ%lﬁ ﬁ%%ltgﬁléﬁsﬁ%gﬁ%#’%\ﬁa&@%{qwsm.
By means of tIte i g%t! rﬁreaﬁe‘?‘?ﬁr't’%ﬂﬁ ayspensaendncicangiagt ey positioning
o ot ot by e tormaLehlh a8 ds @ R0y 1 o Becomesdnapgimice. ¢ e,
the PVEOTEEF FutsraefBalthy applieatibneusih th@%oamhglgatgo AR 201 g,

met hod ayaid b Gsi{i LindSe % he term n.a?' s appl 1 catrons, Bagiz(%eci)ﬁy

r equi renﬁléggbs em?ypﬁg{nﬁ ciﬁxeﬂri’?{)m%‘f'dg%t"'% tee( Qithl informedtionomiat rslaidg.
QoP) def leteiminegen DREAP P jon. wthout having to know the
behavi our of t he vgi I abl_gfr pOSi {c?gn’pnémr%t ngfg (hEeRPRIatNe RNV ke ons.
By usi nal terh 458 i ihe pasisianing dalte.cini e fdRME CROREGA CHsngarplf&a{iEﬁs QI 1 on,
| the10ur‘rt1%vequ 14 aaibg St'& b&ﬂperforma ] by the appli ¢ations In use r

. decreases, bdcause each apptt exelomAe ﬁ@ﬁ(é@lss Ipogiobilenitemnidalsa wiln @ilise

cent r al ipasiiondyg iffoamatibe t80SH tihQRl Lection device, not from
each po%'géi oni ng r'me,t hoc; seﬁggﬁﬂé%@@ﬁ{]%& Qﬁﬁ%ﬁ%@ﬂ]?@n‘&?m@( aRd ygried
c

i nt er f ace et Rk RiRd alsp| theatsitraighttordatdepreeshidtioni g %Eﬁﬁﬂ@g‘i‘@)éig)d/ t he

manages ijgfoem r h e of the yarious positioning netho
appl i catii onsaggﬁ’ gé\?&%egséﬁaqf h?e (%éfﬁet-i'ér{ﬁ nkedatthalprosinggel tenninaspetids as

cl osel y cogprises sbVerahidgplichBofs adrid ir s specified by the user and
/ Ofs apWé'”cggi on. | n a_ﬁ%{t hod accor ie%&%go u’?ﬂ%%n@%ﬁﬁ?@ﬁg 'é'g?fﬁ‘aé%]i Agbl e
appl T cat'ion 1 ACYHE! pyriahiaIPemtieringsnethpdsi szoekmpreqqy@,sﬁkquptﬁdaqumre
posi t i omadtgienetin j eyl en it requires positioning
i nfor mitg%p Ot{]l{e The%&%ﬁ%&%ﬁ‘%@*ﬁ%ﬁﬁ%’eﬁp%ﬁiqu@ﬁphgn wetrhBdisgenaatiah| e at
any giv liengoramuinitation @W@t;&sﬁlgwﬁtpﬁzbﬁd%tfa}, hadret %rﬁ cgeé?%. .10 uge /[ .not in
use) as_wel: their performance under the preva ITng  CSRHONEh8aseghe
appl i caf p@'rllésat@%ﬁné?a'ﬁa&ér "egliknakailaien Teset iapplicgtions haghy ﬁnémﬁg ghra 30
parti cubrampldranBligAM i i rmat _each positioning method provides
the,posi ti E]jll ng. .dé% a.r e%géejtseltng%%q‘pﬂ{@ NGpMReRas5¢ disphysDiee teatking! the

users position, or applications designed io locaie a particutar type of service or

retail outlet closest to the users current location.

As the number of applications in a mobile terminai that require access to
positioning data increases and the number of different positioning methods to

25 which an application may have access also increases, a need will arise to
manage and control the use of the positioning methods by the applications in an
efficient manner. The need for efficient control of the positioning methods by the
applications will become even more important as the complexity of the
positioning-related tasks performed by the applications increases,
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- SUMMARY OF THE INVENTION
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Particularly, but not necessarily, when a terminal device is used fr?-n

personal position determ nation, for exanple like a GPS | ocator Ol slckibh
way that the user attenpts to determine his / her location with the aid of
the term nal device, the PMSD can take into account user conditions, such
as the order of preference 5 of the different positioning nethods, i.e.

whi ch positioning nethod the user wishes to use as first choice, provided
that the positioning nethod in question s avail abl e for use. Furt her nore,

t he user cg\? define which positioning methods he / she wi shes the PMSD to
use at a pdrtyc@imethedmndg devieavorghe rddtembindtibmes Hagitibhen bé@ﬁi@&ﬁed
i i thé™

posi tioni ng SIS ¢ THE;User can. specify conditions relating to
sel ection of}nﬁ‘le poé)ift‘Pﬁl | néoﬁ@f’ﬁ&fg neetheds| iptegratack iPvBm (corteptaidento af

t he appl i cdefroimpl dierice, ugesrol ia the application he /
she i gpusi ngﬁgl)?l s aé/yant gjgrgg?ﬁ 22&5?“5%35@@5@%&?%‘@@?5@ fehexamplnge

of i nformatTs Hyedbgni ene iapplicativh With tAYSRd dihg ﬁﬂé{ﬂ%ﬁiﬁc_g'ﬂﬁeﬁ% by

the used rebiidtp ; i-anof _a posi.tioni ng method can al so conprisé
t he desired acclu?egcéyf%?{%blttﬁélayéa%@? QHE%QV?PBW,@%& mare. applicatign cades,

| atit udes, eiiher sivaltanecuslygbrest et ' i tioning. met hod has
its -own chg;&@%rbsti C (?enyormance aﬂgh%rtﬁ%ﬁggﬁtﬁ‘?%qoéﬂ@%I Y
o

sel ecting o PY, GHEsPR MR Bgsitieningimetiodivia the RIMGIECt i on with a
positioning request froma particular application in accordance with the
task to be perforned by the particular application. 20 Settings perforned

in a cent rAfiawdgivenntimd, cthet PyiSHBBa A ] j i 0 i rectl SO
g§Si0RLnave to performthe séel??fnr?glgblthﬁﬁaaetgc gpgf?g)aﬁsfcﬁ?s\éible
Wighing Qistyod cAvailgblen fer use oy rbe tiecmirtats appiicatde, Daledbin
means of aradiitefr\d I%&-%i tion.Protocol) or_other browses, requests
t he browse(i %f_ZSeP?)@ngfovi de”i oﬁ%&t@%“ﬁr g’ﬁ aXGhHger §Quality, @éaPpélﬁomnghq@oP)
certai n aceefingd byithe usaraon the applivation, etHow: WaRArLg‘ic?'kﬁoWﬁ{eegéﬁgvi f
according i@ tEP/%iIQBI di&}' ns .set by the user. For eXanple, the rowsggro
application Wil no o‘#ﬁ?rtmﬂ‘@ﬁt Q"&BE’Q& YRAenf dffeeantoconditidres. sByviusing fa t he
user has ogiibrihgetfdd el : aj, that tinme which cannot
provi gs pasi ioni%g dg{ﬁg \?mg{@k?ﬁtangaé\@g%%%@q'ﬂéﬁgs d‘rBS‘r:’n%'F?él: e dppnberaf on,
Al terndti VEP§S tPhee resforraed dayf ithe applivdions eint Se PASEAQR! ”%é&?h@&d%%{nom

whi ch eac b Cu | | ical.ion cart receive |location | nformation
the PMBD. it ggf'@éﬁ{‘%@%n@%ﬂ@%’&@% daleuinea Gratialisad avay, from ke gositioning
using a reethoEGAEeRbrbdevisb! hepibth %ﬁ%ﬁ'@gﬁh@[@?@%@é\q tsgg éPqL{P ﬁi[rﬁ'gfs ti ng;s

posi tioni ng}t ﬁérll s, requested. The P

connect ed qllengi Avlars inteviace bétwcenatie talEtatichy asety bgﬁfiﬁ}’aﬁ@
from use. rﬁ@ﬂho@é%ﬁﬁ?&ﬁm#\ﬁ‘% %H dterm’ Pa{’;\ﬁdevi ce Is used in a caP, the tser
can connect the term na %]3 g ERMIQIS, Yza pbihesyaieus peaitibnag metRYs

syst et viby thesapplisatipnstarat epbhes imal ent: onnector. In this
way, it ssible to nmake use ofsﬁﬁgtﬁ ﬁ%{&ﬁﬁ%\@tﬁgpﬂc%ﬂoﬁﬂr%@ﬁ]

3R .
which is %83@?%% arRassiile with theauality requirerments SpedHioy by the ks %? /gt a
and ot hergFPfi@étmi on on road networks) than the terminal"s interna S
| ocat or. ernatively, the car's systemcan be used if the term nal does
not have an internal GPS device. On arrival at his / her destination by
car, the %grm%@\l%%s the termnpnal with him/ 15 her, whereupon the external
GPS systemis oHgrdingaiq g BveglionseadiyavaiabiRvERplieation e tRVERninal

sear @es $emdd RepHTEbnT t from.t he ayai] ab) e positioning
net hods, or t_hatpdef i ?\E‘? fe?\qtﬂae%\t/gﬁctgg %'ﬁ@'ﬁ%ép?w sglestipnedevies witeer ial

GPS devi cEeasireshposiioningainfoMhation hThas t il di he termnal's
ning heSPMSTgiova thY tljll?llg]B%B Srgadif

i nt ernal i ver .may enter a environnment where | NU RN
recei ve t'ﬁegﬁ}f{é%g&%%w%é’? &Viqhéen ftigimaed theis opesttirgyistiaditrtgi @Rk, (eid) iphi ch

case its wgelaidtdA use)b . i i tuatiqgn, the PMSD searches once
nor e am)n,&t he avai I§aegl %g\ggégit tggotrﬁllbﬁgﬁ%ﬁrﬁ%w% Hpagf sy eyedling eanelitions. t he
I

E-OTD or BMcRp¥eatians tdomnot havaNts &neivc ahichvbibshi er . jmdgors.

| n oher Wigﬁ! ttiH'F'e g@gmpgtarmti Qa}hg regi S%Ps %’Pﬁﬁ%@ﬁﬁf Fésnpﬁ%&%g\é ces
I methods are D5 awarl AGiteand N yic eatneachppesitiosiigmeathud pesvidas tths
det ect ed,pdsitioréng uipte requedtbg @qﬁb\?ﬁlicéﬁ&pecti ons to the terminal's
connectors or in other equival ént ys kndown in the art. Applications can
al so informthe PMSD of their requirenents automatically. 30 According to a
first aspect of the invention; there is provided a nethod for the

determ nation of position using one or nore positioning nethod, _
characterised in that a positioning nethod sel ection device (PMSD) is
provi ded for centrally managi ng the use of said one or nobre positioning
met hod.




30 DEC 2004 6 Advantageously, a method according to the first asgegtppf fdse
I nvention conprises the steps of: maintaining a centralised register on at

| east one positioning property of said 5 one or nore positioning nmethod; -
mai ntaining a centralised register conprising at | east one specified
condition for selecting a positioning nethod; - allow ng one or nore
application programto send a positioning request; and - selecting a

posi tioning nethod for use that fulfild4 at |east one specified 10 condition
for selecting a positioning nethod. According to a second aspect of the

L3 5o e mort bOPEA e Ay e L oL E L o Borres
oS o ey e S o i e ot S oGS0k, B b IR 5 "
accordi nibtg%gngggg?‘g& f?{sg@ﬁm& hlfr{g‘gqrdggﬁt@qrbwitbdhpraigaﬁ:theyté'rmiﬁtal dBviebal n| e
oapag 5 gt garorc e 1o s ket BORSNGRs H od G2t v o
for r2inp i H?ngl fgr%@nppg!tqoglgw rregihpder i@n whrchepééiti@ﬁiﬁgs RRGhdd .et?.eCBQ%} tion
eques TR 95O 8 BB Pl s o nchestaron s
e ooy e e e o 8y s ebtial k] b Beb R shgoh b
third as p%@é) Vﬂfh‘ﬁngﬁ‘? %\Méﬂ Bhuse ted e padicptar ire byaalewigt & foPbiagRMHRr oduct
e 4 BSer 0 g8 S e Sy
D od e edmecian ohé pogienngIne oS rGERy Bt BARSH! (HRKLRR D) Lo
S A%P\g@ggg@ggtgl%,usgr &yRace: rathergiham \ﬂadm&ppﬁca?ﬁmﬂhég she khasigd)i rd
aspect OFhis reaiviami£58d ) f &AM 1 88Sces and simplifies the exchange of information
between the applications and the PMSD. The conditions set by the user relating:
to selection of g positioning method can aiso comprise the desired accuracy of
15 the requested positioning data (e.g. longitudes, latitudes, distance from a given
point). Since each positioning method has its own characteristic performance and
.;Jropeﬁies, the PMSD is capable of selecting a certain positioning method for use
N connection with a positioning request from a particular application in
. accordance with the task to be performed by the particular application.
Settings performed in a centralised manner for the PMSD affect all applications
directly, so the user does not have to perform the settings for each application
separately. When a service, to which a connection has been made e.g. by means
of a WAP (Wireless Application Protocol) or other browser, requests the browser
25  to provide information relating to its location with a certain accuracy, the location
information is ultimately expressed according to the conditions set by the user.
For example, the browser application will not communicate location information to
the service if the user has stipulated positioning methods for use at that time
which cannot provide positioning data with the accuracy requested by the
30  application. Alternatively, the user can define in advance the positioning methods
from which each particular application can receive location ihformati’oh. from the
PMSD. This is ‘an advantageous feature, particularly if the cost of using a




- conputer programneans for maintaining a first centralised registe n_at
| east one positioning property of said one or nore positioning mgthoéiEgﬁﬁﬂ’t
conmput er program neans for maintaining a second centralised register on at

| east one specified condition for selecting a positioning nethod; -

conput er program neans for allowi ng a positioning request to be sent by one
or nore application progranm - conputer program neans for selecting a
positioning nethod for use that fulfils 1® . at |east one specified
condition for selecting a positioning nmethod. By nmeans of the invention,
one or nor ePagifibhiogt inoathean is egy e el\/l.ﬂi)S pgsi.ti oning data in
accordance yg th ?Elwgar anet er val ugéfz o‘?ﬁvtg{oues rﬁtﬁ%}rdi(gapm?& PIRSItiguENg tdataf it he
posi tioni ng rqé'(?ﬁ d, the PMSD using one or nore positioning 15 nethod to
provi de positioning data of the required quality to the application(s). The
applicati onTrg;rEﬁppl ications) formthe paraneter value or values indicating
the quality S[paxirt iziso ndeteefl Woshidni it (th to the PMSD,
wher eupgn tﬁgl\/g‘alg able to sel e(ltzyt tﬁ’g"ﬁﬂg?étz'%?aﬁ?'&‘?ﬁéat\{l%r{hﬁgtafﬁ‘tilhdd
to provide THEH84lieh &ierlgkaatiniopse ror M\Bacbfrofm@:sé.e%ﬂéﬁﬁrr@@% %ﬁb rypor
20 par amet asehief dobicliK68ed 1§ RS 1o g data to the appfical'iG for
appl i cati onrps) in the corr ecte forfhel: tNediser pan rennest thedeesinad thyhs har's
appl i cat i ofavVigadionNgysternm salctoad of GRDRYERH t{ign g by cepmbi ni ng data
from sever? r%g?icti oni g)g met hods to. a.chyeve' ’tﬁgr%ggf'gghggi%l @P'ﬁ()@ﬂ%'ivéiﬁrﬁg
accuracy. 25 The CRPRPPIAL; % ihisawasi itherpassibte doempkean®s of NS IME crd %Mq'hch
case accur pogitiodhdSysters | hop, for.exanple. Alternatively, it can Torm
sever aJz pab%npg% sd,g ri;g Vﬁﬁﬁi%ﬁkpggé?osﬁpi%m%iwuﬁma%% Nﬁfﬁﬂ,tl?/a (eeQ pprcavidihgr
-val ue (9r @angh bthear) intamaitort oAt rodd n L1 oni ng. met hod
A %’gg)pgi% it E"H%{]ﬁgﬁggma

i s subject or..the eed _at whic
provi des pgis'?% ?%%?ﬁ‘ég@ﬁ@?ﬂv?lys farpsysiemedan et uSed ifhtae REfEAR! Bbed Mot €S

are not |1 havedntintdrhg] @raygegianpl es, but ot her paraneters can also be
used: 30 DEC 2004 The user cah define conditions relating to the
posi tioni ng net hods, such as an order of preference and whether the user

W shes a ceit au ikl onin thod to be available for use or renoved from
use, (rjﬂ:ﬁrs ecﬁ?lrnyéjigwap %g %ﬁef&%{%@%&u faprihagisesttabes the tommsnal With Higyj ded
as co r chei, reupen thad ing the service incurred by the
user is bg]g@%n thg nunbe?k%i?n%io%gsso %%%let}fLsnﬁﬂdoﬂg?]éal"%‘f;té%ﬂﬁfsﬂé@,bM the s
consi der abl NG IR RVISD searches fapiie skt SNt ANB RSO HEMAR i/%\, ni
_net hods i nsepesHlBAt iy thg@se h?qd dcﬂ_evi ce according to tﬁne-‘ |§ r?l?‘lab%g

t her ef or ed_htave ]t ﬁg aévan alggl]3 ar@%nﬂ?ﬁ 1 Asvapestby the seqster etamsienthe

osi tioni arpah&RS devisevef a et i C yse 10 positioning data
gl r eady aqg ' b onev ppl i ?gtei ?r?hl@?é ‘&ﬁ%nP@%D.usﬁeﬁ ?W%"%cﬂ IWH’%,, the
~ system accgﬁjﬂ(n%gst' gl %Ep\%mcmivewmay drdedasanvilethdmt VH&aLiels H&ltbﬁ't‘)% W th

[ oCk

ref er g0ce reeeideamb i which 15 Figure 1 illustrates a
.di agram of a devi cgggce::ég%@i Lﬁ%te!(ige Slanas, ".Cg‘v- ed ideaghiegion, inettiod ches itshe -

"sel ect i on OpEratigivoés preventgdmi i ' tion i
?ﬁpfénéﬁ?% | %\@B&Z ot rag g SHEBRLA, e PRISY el pive morg weenads
catl ,

and appl i iRRPIHOrH0E | Medindsg foreahnedws eystei, Osudle WsCRHATCEHH N5 t O

t he i nvenBilestoo# Jvi e s a general description of a method
according to the igr?\?ﬁi gﬁ;wlj—'?\a\ﬁ:gee%cﬁg’e&&’ﬁ% PearaiRy hettay rindosisovinngtiare

oper at i onWFds, thedPMSIhiantprmetitsl kR6d WRi We rding,to th

i nvensg onévgfﬁfé%ﬁ gre e ntrs- l sﬁ’gﬁgSﬁ?ﬁg‘?ﬂﬁcgg?(daﬁnf%fﬂ@%ﬁgcpﬁérﬁ‘%‘%‘@_ﬁﬁ&fﬁon

bet ween t\/\f&:bl ereltCafpiseal Peskioning deyioss Canrbe getatéd o h@fidi®Non

devi ce 25t asidigfed ' i.an.: Fhgure 6 presents a signalling

di agr am spowi ng t he org]e%dgi'?Pgrrlmgﬁ Eatgggkﬂalg%QEESP FHQT i other equialenowayken

there ar eXPRYNdnstheramt Applicaiions ean NEsS YR MHE PMSD of their requirements
automatically.

C

30 According to a first aspect of the invention, there is provided a method for the

| determination of position using one or more positioning method, characterised in
that a positioning method selection device (PMSD) is provided for centrally
~managing the use of said one or more positioning method.



- appliegati

Figure 7 illustrates interaction between positioning-based servi 0331 %Ei: %8@
applications without a positioning nethod sel ection device accordfrng &
invention; and Figure 8 presents a bl ock diagram of a nobile term nal
according to an enbodi nent of the invention.. 30 DEC 2004 9 Figure 1
illustrates a bl ock diagramof an exenplary enbodi nent of a positioning
nmet hod sel ection device PMSD (100) according to the invention. By way of
exanple, two different applications 10186and 102, as well as three different
5 positioning nethods are presented; however, the nunber of applications
and positioning nethods is not limted to the previously nmentioned nunbers.
Appl i cati 1 and, 102 request positioning data via the PMSD, which
further ug@?aﬁpﬁw}i'oﬁ ﬂé%épdeaccfvmm@om tthenfing %ﬁé@d%flﬁﬁg tﬁvégﬁ ¢
formthe DOﬁip‘i’iS@QitﬁSs?@;{Sdga?f-The user can define paraneters relating on
posi tioni nggtBa.smlg_ 10 a he positioning nmethods, by nmeans of a.user
i nterface” 10820 ea1n0q) a [:mintrafissd r&ddisk [ .register 118. The
tlsﬁé i 102 .connect to heEﬁrlé':??/{B%t ?g&??&e\ﬁbﬁﬁl%'lggpéegeﬁbg{fs@}d
requesting TR il&ﬁ{@[?‘?%ﬁ'orﬂ%mﬁbﬁdhg data. Applications 101 and 102 are able

to 15 def4 nen@intAARIGEA 0. the posi.tioning data requested, such as
a requi refg{)accuracy or%te hglaﬁé/épd; a‘ﬁlgtefmfiﬁ?”%fﬁgﬁ%éewme specified atomditict

exanpl e. §?H°@iﬁgrﬂgpﬁﬂﬁmﬁdg méPodp 105 are connected to the PMSD through
an interfac interface 110 can conprise) for exanple, a serial
port or the%fl?’ﬁlg—'q %Egtoﬁém!@ Elﬂfﬁﬁ@ﬁ@'ﬁ BFPRMato senearpmsitiovend retiidd; a8y hod,
as well as seleetihgcgspbhsitio | B thods jntegrated in the term nal
and, ,for exanpl e forpp.osir!ts’?ilﬁ nfdng- r&;?fg'?g‘dg%gﬁet ng'Pspla@v'PééH%iﬁ Speshicde
commuti c &S %f%elkectmra positiomiaganatiod.o 113 control the operation of
the, various functional blocks 25 of the PMSD as well as data transm ssion
between them The control neans conprise a controller 111, which can be

i mpl ementfsgordiog texaspbend i r.Qr. equi val ent peans for
control | g@g%rt he h,gncti ons, gﬁpﬁﬁ?%gh%ﬁ@&g(}ﬂ%edsqwaﬁiecpﬁrqelYéﬁe taripei se a
random a Jupaher ¢f positionasusirg lonesormoes ﬂi@hiﬁﬁaﬁﬁ%&]&éfﬁ&t&ﬁ;gghﬁg

s. é pa ter

q i Of t trol of the 30 PMSD function
E:g:nmgr Z rtrrngtglri's‘?@@gg{gé? béﬂ %&%ﬁﬁgﬁr&l éﬁ@@dﬁﬁeﬁsﬁoﬁm#gé r(IPI%@SB)itfar (dmatdlyy of

Posi 13 onMaoRging tisdiuas of kaidbesd bi ﬁmrag;tcﬁéﬁf#ﬁg&ﬁ&gggested by 30 DEC 2004
| er ; 3

10 application n, is stored in a reg n indicates the
application in use and is an integer between 1 and the nmaxi mum nunber of

appl i cat AaQsntadrl r (aqr_paranmeters) can be received directly from
each appl i cat i%?dgﬁ%ng%g[cley,ac&@ﬂgﬁai Hiae ofeeons opspenti of tieat mvehiibhe

appl i cat F¥RPIBEST or

first maintaining means for maintaining a centralised register on at least one
20  positioning property of said one or more positioning method;

second maintaining means for maintaining a centralised register on at least
one specified condition for selecting a positioning method:

means for allowing a positioning request to be sent by one or more
application program:

25 - selection means for selecting a positioning method for use that fulfils at least
one specified condition for selecting a positioning method
According to a third aspect of the invention, there is provided a computer
program product for the determination of position using one or more positioning
30

method, characterised in that said computer program product .comprises

co : .
mputer program means implementing a positioning method selection device -

(PMSD) for centrally - managing the use of said one or more positioning method.



5 exanpl e, when the application is installed in the term nal. A paraneter
(or paraneters) describing the quality of the positioning data @r[p\gi#de%ﬁy
positioning method x is stored in register 115, where x indicates the
positioning nethod in use and is an integer between 1 and the nunber of 10
avai l abl e positioning nmethods. This paraneter (or paraneters) represents an
expected val ue, according to which an apyol i cation can expect the PMSD to
provide it with data. Said paraneter (or/ paraneters) can be provided
directly féggna&gch polsi tioning nethod automatically, being up-dated, for
exanpl e, a gepuslyr a gbmputer phgjtam ' i tdonin thod.is

t aken int Oin\f@ﬁtior}]S Def .aul t \?al ues for t@?%gfgﬂrgw@e@%m%ﬁn%%ﬁo&@@i ty
of the positroni GO'EE'Q{ﬁG%r ovi ded by positioning nmethod x are stored in

i st 116. I s d | bi t h it f th
o L1 oni ng_dat 1T 0B e a1 (BRI Bk Re ifst dentiekieeratistebon ot

posi tionin m t]
moni t or th’ga@‘l PRRPPEHOBIDYtPropertylof Saﬁwoa@df'ﬁ%%ésﬁ‘ﬁorﬂﬁ@?ﬂ%ﬁo | ues when
neededs A detfg éé{'ﬁé%g is a gar met er. val ue according to I'ch the

posi ti oni nig met hod i [0 TEABF PR aieiaining s secatat aehbalised RAGEer Bieat

val ue of tikestenespidticd b descrihing the quality actually 25
achi eved by }J\gﬁ]ﬁ@gqsriéil%ni ngﬁggtﬁgstgé%ﬁgﬁab@%&rﬁ%@e @dst ored in regi ster
117, when sa thregran meanstor aitowing af pesiveshlireg| r ested by
applicati Wlﬁorteoasﬁﬁ]ﬁ:aﬁgﬁ - 1n addition t% t%?li npl %r?eeﬁ%lg?tl %’E‘lﬁgﬁg\ﬁnﬂgyﬁtﬁe
Figure 1, the posi‘tioni g“ﬁ%f?ﬁ'&d sel ection device can al so be inplenented

as a conput ecomputeraorogiain Wbty f " | bl acks.of the device
are ig@l eg:’grllte as a 3%_ pr ogram fcﬁd%%.'écgﬁguérj@giﬂ'gﬁﬁ@s’?‘@?%@f‘?fﬁé‘-‘q ﬁtaétftaﬂksa on
“bet ween pdsiTaBANRFPREiRsrendition i salettirans ,pomie,lmn%mhadposi ti oni ng

sel ection device (PMSD) according to the invention. By 30 DEC 2004 11 way
of exanple, two different applications are shown, in this case a WAP

AARAAN ( . a VA
o 90 be 3%’3? Tt oy e eorg b of WRord dbpitaiidn BR BB sE RS SRR c "
wel | as afu E‘P”i%&tﬁde cpgsdanse ating peframfsitevaloe (o algss) iﬁgﬁ;aﬁihgfth?zj-o)
e

i tioni . i tiani t hod |
Lo 27 D S A 0 SR 00 Tt
2ddress, “ge e “?1ﬂg?“ibﬁ?sémﬁgﬁtéf’?ﬁéﬁdﬁ%é‘d Bl ot aePigaidiiy.
li ke, di rec?%‘f’a 19, 401, 8pplicafions) doem ihe paraaetes s/altoqovalestingrbfgg dat a
(ha) dar 2‘;3?&@‘%?%%&%%@@@@2@%r & and " sa PR Sihents o b (MED,
requests WPBRUDOH theaPMSR igible Iﬁ%elé’cftﬁhégrh?t §uft§§138ﬁ3§tibﬁg:§ﬁ%%§h%§o .
ed by p o

posi tioni d ts fromthe data provid osi t1oning
209, - or b@ﬂ’t"[%’ge 3@%&9?'&09&‘?& Fala pnt dhe abasis18f THe REBBvezh pEraetecqoy e

i nf o26ut | parantst iSO o the PRCation. &
Lt . 4B A 0 G edio
' equest edMhe CRECEHisrmeAiicorin arfoques tequbstdt by RAg dopMRLAgn! FHY ?ﬁ\%%{]‘)a%

Y

Ionling tas e recelve

t ] A gi I €
E‘K‘/E %ﬁ}?ne;ﬁkg L@I-r@f :;ﬁ@ n@gﬁ%@qﬂh‘ﬁgﬁa&of@f tGosidiaingasisita ciomrsenenal pesitding

posi ti onimgthiaisao aehigveythBey ' i in a sequence. This
situation may arise, for exaén%;bgséﬁge@ﬁgﬁlgﬁhau%éﬁqrﬂﬁy'i n question is
intended to provide the user with an up-to-date estimate of his / her

posi P50N B : V. fromplace to place. 25 The PMsD 204 is al so
responsi bl e %g?(cgrrgﬁﬁtcgﬁi eﬁg‘%’ﬁ@ff‘m PR IEY value lrewikch case posutdoyrdarg

met hods 2@5a cotezian, tordearhble. pi Ve i id nd to always use (ref.
213 to ZJeC%l)s t he ‘i%]ﬁt Sui ta%l e p%g'?%l?\}o!|’rgg@ér}flé&ﬂgggége@?ﬁrﬂ”}eﬁ%rsp%@i%i ng
data. WhEFTeld '%”F%@@&Fé%ﬁyorthewammwalaqt(esmrél@I@Ié’loﬁélbe g ot a

froma gicest) i { j he. D.can sel ect an appropriate positioning 30
met hod vm;&r_] ri'I?&E?rﬁfﬁreg@&s%@g'@%%tﬁﬁo'ﬁi ?@J?@qtﬂa@t chatgeauser thmitspeethaid t o
supply p¥8ii¢ posiiahmg matks® i SOHRGH equ from the, same
appldgat o lg%tghj&ﬁt%ge\fégquence g‘}éﬁigggest s coﬂgsrﬁe%té' ;&n&ﬁu@d be, n&u&eg that

n

‘alternative ¥fs are not limited to the above examples, but other
Parameters can also be used., - '




30 DEC 2004 12 the invention, the PMSD nmakes use of its nonitoring
capability to select the best possible positioning nethod for edth gggtm#
sequence of requests. |If positioning nmethods external to the termnal are
al so avail able, such as a GPS 5 receiver of a car, the PVSD regi sters the
possibility of using said external positioning nethods, for exanple, by
addi ng i nformati on about such external %ﬁsiti oning nethods to a |ist
containing all avail able positioning nmethods. This |ist can be, for

exanpl e, ﬁ. reference |ist defined by the user, in which the new

posi ti oni ﬁpenﬂt’ﬁ’fﬂaf‘sd%fé”te genditiens ireltinghial the posiidhiA irﬁ@thﬁ%hggch f.Qr

exanpl e. b@d@éfﬁl%;g%dégé% Wﬁ%?n a&l external positioning nmethod’is r 8floved
from use % di sconnécting o erkle HBRY WishaE mycertain qesttioming hesthodith e

t er ni nal , Pehavail@der toroves spirdmRRGH iHopi i or, | ce_by

del eting h gwgﬁt a an éai d Posi tioni %Iﬁ‘rer’@lt' Hgsﬁélger?ﬁ%’héo Itﬁ‘%{]ﬁ&gbav§?%ﬁ$%
posi ti oni HELESM8ds AreHseahopronitded af ddnembrsignidraBes BhE tRVERG: Sf
furthér abkipgt ohé osdy i.tioni ng. data provjided by nore than one

posi ti oni Bgﬁﬁg%&odﬁr\i‘% 3@@%%825%%\% “Fﬁg 'Bob??@%rﬁmgthqwumbjerr efjuieséed by
a particu G Rons TfEquestad, e i§0p6ns; : receivin

posi ti onigg ﬁicaag% cgnsecuti ely fromnore t’ﬁ%ﬁ‘@{?ﬁyf{ﬁ@f{ie erg‘a’ﬁ’r?et'ﬁo%g%d
conbi ni ng tRe A a F?\e%ﬁ?saé}ﬁ Gpsitigningranetbods dnaeperdurave THee niaEbE Shg
posi ti oni devige Adchydi 4 [ nbodi nent, the PMSD nmay access
previously stored p%g?ﬁ%eﬁlgklgéﬁgﬁ 5%?‘3%%%Y%%‘%ﬁ9@%@@6mﬁ maeicing the

pOSi t | oni‘%@ﬁtrﬁeﬂﬁl@duaﬁﬁotmsmmposiﬁahin@ etReub Yas %%%?é?dap@géétﬁd ni.ng data.
In thps %gg?ﬁgm t atét I s advant ageous to associate a trime-s a{%p t4%ach
‘posi tioning requ Jata glready acogire ong@ @ppticationh vizi thedPE&®.t i oni ng resul ts
can be selected for 25 conbination. A period of validity may al so be
defined for 8o_si tioning data, such that stored positioning data is

t he
del et ed dﬂé@eﬁpﬂ ‘ﬂE‘rQs@Sﬁﬁtemabmm@whm@mveﬁhgnq,ﬁﬁlr\?ggg%(%%{eiﬁ% ugr%rafmet ers

rel ating g t jnation directly to the P e
user int ﬁ%’ggﬁﬂfoﬂg?é}ﬁg]t%gé%?wﬁgﬁ héP &ein Whichons separately 30 to each
application 205 to 209. The user can define, for exanple, the accuracy with
whi 0{15 apg@ cat{zon? 201, 202 receive positioning data or which positioning
met hod 208946 bodilisteatas e binak diagram obe deviedackbidi Ci@%&%np&?tiinc%x{ gﬁ' ng
met hod. Dependi n%@"‘%ﬁ" qﬁ@&ica‘tt{%on used, the par_arret%r (or 'paramneters)
relating to 30 ¥ [S%rs BPleglier ofarpositioniogmethed deeopdinyitded
automatical |y frdieimersioplisG@plafichibguestion, in so far as said

appl i cat j IS, capabl e doing of this. I'n this way, the task of the
appl i cat Fg‘ﬂﬂ'e%o 1?‘P Ales interattion betweer gtositsiind mémgdglaé@ fapﬁglgéﬁbensg'\"s[)
nf o

204. Thi do. i ]
Zbout the oper at Fatig o MRS hBREGRefatigh sevion asnarging e themiotions. 209
avaidlabl Eiguse the presimier genyeral HeScHRtRr bR mbqiagés( %@g{g@,ﬁ%ﬁ%\é&g&@.

A-npl emeng: réQl the future en managenent
in

Wh
i r'rF! emeg_t P ap{:%?ﬁrgﬁlai flow dingram Sbgwmmheasmerat;m f:f @bg‘sﬂi%nﬁﬁoh"je%' Olns
acting directly esleatiBNHRwi n.a decentralised way, separately
for each_positi on?lr?gtllo neﬁ%%@rﬂh@g’pﬁhieda‘(@'ﬁwi load in that respect can
be decr dagbER §ndpmmts&pa¢gnaﬂir@_rdi@graﬂh Vﬁ&ﬁﬁ%ttﬁe%‘nﬁéc@unﬁéﬁgé BO’&\/ c{ he
el éss v u¥vd o

application. In alﬁ”re s#' tuations, it may never

al low a particul af “app! iRIFBHORY 8adedt positioning metidd FallaioretdiRske
dir@6tly. Thus, éﬁ@ai@w@gﬁ%nfén-t he invention, it possible for any
appli catl;H.on tQ over-ride or disable’the operation of the PMSD 15 and to use

any of tHEUER/A |Rligsen tsigmalling neligesld 5RO r .0gous to, t hat
known from pri Or 5 & mgqeqﬁ. Fi gur_e 3 illugtlr t%t?@%ﬁ?ﬁo&&%ﬁ%g to
the invention at”a tgrg BviBVENhRR wiken tbare ded itwe diffeasmit BbSitioHlHgCh
represent condi tmetifodiint;basi s of which a

Figure 7 illustrates  interaction between positioning-based services and

applications without a positioning method selection device accord
to the invention; and '

30
ing
Figure 8 presents a block diagram of a mobile termina

I according to an
embodiment of the invention, '



20 positioning nethod to be used is selected, through user inter8dt&ED70H4
Said conditions can conprise, for instance, the positioning nmethods the
user allows to be used by certain applications at a given tine and the
order in which the user prefers the positioning nethods to be used. The
paranmeters provided by the user are stored (ref. 310) in register 308, from
whi ch the PMSD can retrieve them (ref. %ﬁ 312). Paraneters defined by the
user can al so include positioning accuracy, positioning reliability, the
interval with which positioning data is updated, or the tine that is
permtted to el apse before the first positioning data is provided after a

posi tioni ' i her. ki nds of pargneters can al so be
used, in ;‘gg?ﬁ g(r?ﬂ'!tég%tt%%éeﬂﬁgﬁtﬁ F%ﬂ?@ﬂ" 8{)%Q§¥eg@igﬁg&m?w'wt@f@ri@@SlTl‘Iﬂﬂimg"
where n i smalidchselgetiohedewics RPMSU (109) natddrding todfR iR HRAS Yape.
refers tovéﬁtl@ilﬁgplicatigpn in use at a particular nmonent, for exanp a WAP
br owser, ed9sHitereat appligptions Wsiandohdag aseweddas BeedRGHaAM 14
sel ect Bon gt PSP 430 ity Qi ata. Paranmeters describing the
qual ity of the&g%ési t onidﬁgéiga?ge%g@ﬂ&gs?@g;%’?qt%@ QHBWtieéa‘?fie@Hp '%’@n?ngr ef .

309) fromRaséicang i eethods 381 rtad limkteBVED #3 modoasly FhERRShdd ﬁ&ﬂb%ker
ith the positioning request. This can be done

304 to be aiig q ecti W ! )

ei ther onc&r 1or %gci r@gt%ﬁ%g%@ﬁ%%é\ﬁsgﬁb‘m&ﬁﬂ%\ﬂaitﬁei AMSD.| whichnfurtiher

term nal , WesWntdrrgai b i i j l,so dope i

connecti on Wlst h ever ]@ggg?‘??gﬁ?ﬂghf q%g?pﬂ’gf q”v%‘é%%ﬁ@$§§u?$€&°q&§ﬂ Rpeof

t he posi t iFO§tGINhdatahihgasserToan pefmeeparsanatefd r@dtirbg,tbhgosiﬁ@rﬁingn%sﬁﬁof ed
t ho

in reghst : 0. he used en selecting a positioning nme to be
‘used. g?o %Tgs &%s%@@'&%&?‘?tg@% rg’. MEPNS Fafl IS InksTfaneaili08blce 198siSdidni ng
nmet hods, gmrawebterairé Rforeashtd ggﬁi%rﬁﬁgperti es of the positioning nethods.
Next, the PMSD 303 takes positioning nethod x into use (ref. 302), where x

denotes thepositioning nethod in question and is an integer between 1 and

t he total sl [ I osi,tjonin hods. Default val ues for

t he par arrg?%?gﬁéllécs]?glro IP%I ?%?t h@aqﬁ%ﬁl)ﬁ%’ et h@hgwﬁél qvéiR N diedappolfWely by

t he posi t irequesdingetheodMSID o5 boswidning 68G1 Apdlicalfhis2 6 aﬁ%}i 3??%8;@1@ to
TC e

descr{%ed, *,hese def aul t val ues represent t qual 1ty wi
posi t I'oni AETRePRsAMelRTS aiating to hayppaidoning daBDegiesdtedpsith eri agedaired The

et hod 30801801 TR P AEY IR ALSIRRG TSR fatSrmsblaal e of &

paranmeter (or paraneters) under the prevailing conditions. The PMSD

receives new real -ti araneter (or paraneters) and stores (ref. 315) it
/ them i n%éﬁﬁ"é‘{’@r "‘?&J@ggfﬁrﬁ% pRED S areeernestebin theoRMRD tetcgt an irtetihee ai d

of a deci gig! } el e [ nbodi nent of ich is shown
"n 25 Figure 1o THERa O R oM S W Slatui® R aseLpoforiipdlke r e
p]?sit fQ)ni Agnmestiando fvarﬁ_eﬂtqmgabmwiﬁonihgrmtembdpﬁé wa]%aﬁdi?w%éggtwg,r?gﬁﬁmgj, ty
-0 e po achi eve e positionl ng method and stor In

'regi st elro %l?gh@@éf p'gge%ﬂ{(?db&tt% %‘W"ﬁ"ﬁ@l Faarfet gﬁxaﬂlﬂlepé@am&‘éﬁmingﬂela@i st er
304 that sestusshaouiieatikirhyoll cblifnISkiPRLIBAZ 2 reauired by e

application that made the positioning reques I'n 30 accordance with the
conditions specified by the user. The decision-nmaking algorithmillustrated

by Figure 1 escl bed in detail. At step 401 an application

sends t heoép/ghl }é"ep%gl [ fﬁ)ﬁ? rsi]g?dr EQkQk the aperpiion of dhe variansrfuapienalasloskep

402, athe EMVBI2 FMISDL AS wall U8 hta/ Hahahli& LVSEn R C the positioning

met hod under consideration at a gi \?Q%Hi’%r%n tb\gmzlég%,tﬂg}r]?dagﬁ&opﬁ?&;ﬁ?w

maxMet hodSOMANED AnepPRiERIRY (Ifd, twhish wanbbe DiplpoRIMeONOD dEkISIES ad &

g? " esponﬁlid%b FbctngOF B aéquBﬁ{ moéa SO c}r téO%?TOrfTﬁ!tQhﬁ%sfue}’i\(:?ilolnes‘bclzofetf;[eo Ptl'v?SeD.P VBD
The control means further comprise a random access memory 112; as well as a

permanent memory 113 for storing commands required for the control of the
30 PMBSD functions.

The parameter (or parameters) describing the quality of the positioning data
{Quality of Position QoP), such as the positioning accuracy requested by




tare F

5 that tine. At step 403, the value of variable x is increnented and the
met hod proceeds to step 404, where the value of variable x is ex 'nﬁgntf
determine if it is-smaller than or equal to the total nunber of positten Wé
met hods maxMet hod. If the condition at step 404 is true and the val ue of x
is less than or equal to the 10 total nunber of positioning nethods

maxMet hod, the nethod proceeds to step 405, where the highest priority
positioning nethod in the order of preffence defined by the user and / or
application which is still untested is exam ned. The PMSD can nonitor the
nunber of apphcatinl m, iscstbtddin AGegRidIots A ENE; ihng state of. each
posi tioning method, or each net hg% can Be usrégﬁ n ?él}gﬁ t[ﬁ% a&’lﬁ’ﬁ?aetfqn 2 ¥8ftain
posi ti oni ﬁ‘g et Hodniegen dietwean dbard dbe ampaintim uhaimbe® e hpplida¥oRe X Said
posi tioni parambiaedid,S f se. Next, the method proceeds to step
4086, wherg %:gtrait's q@?&amp%‘g%%%%g %e?éqﬁ?ee\fgpﬁwe@oﬂ”ﬁ’ﬁﬂﬂeﬁyﬁbfeaqﬁe applicatiorer
(or par anButreyticalp, ARerREY whi te igpdramis A9t | Lb¥iiohne

posi ti5oni ggﬁtﬂa re u&sted by appli cadﬁbon' ng,3 S égpgfaﬁgé %hé’ﬁ&glpheaﬁalfofo

t he expec g SapRleationis insdallest iatbederntiml.par anet er s)
QOP_METXx_EXP, which describe the quality of the positioning data provided
by posi tiéni ng ne{@gog)x. The val ue of paraneters QoP_APPn_REQ and
QoP_METx_EXParape r'spagireetat)elestribimgt i @Rty 3blShe O ] r of
25 sever a), OY/?delbeﬁ' Lf.the val ug éor, val ugs) of _théypar gpr%t Ee)?a?%@ﬁﬁ 8éta
par anet er’2)° 'provr HBTSEPNRKE MetBat AgsHterestinregistant 16qudiere o ihdicatss tHan

t hat igohih ' ' . t t t 403, wh th
next osst bl vl PEDI it and oF ATIAG0PE UuiBned 3hd"wecpumivs ob aos
pedEiagia posiiioping rmethiods. Wih qrhramete ek Wak&fhoRSAY irlBosaRtd ta%(
p or

defaul t v r.values) [n 30 accordance wth the paraneter
par amet er s F}é\%/rtf?dc\r@li%égl ég(f%rdfr}%?au‘é{hchyaﬁfaﬂ’ﬂ@%@@i cannéxpeadadha PhE@siced by

appl i cat igrovide it wilh daEs €8 itionin t hod
POS_METHODx i dent.i f i ed dur%@'ﬁgﬁ Efgg:’#%&%‘%g??%é%ﬁ;%"é%&}gfefgg’sﬁr?ﬂbni ng
data and 990 pasitiening method sautQurativelly, BEMgolipidiRe@ai&MBkSMplO  at aiven
par anet eriﬁt)gr%é]%cé}lﬁéﬁri £ hF ual_Jj tY actual |'y achi eved by ché pogl t1oni ng
dat a provi ded Dy _N@IFE@Q.U%\ OSHORINg mginod isdtakmpintsusdl i shes a
connéZtion with said positioning nmethod and receives the positioning data
pr oducedﬁ% tgea&osi tioning nethod. At the next step 408, it is exam ned

apu v Q§)

m?t Ee(rj . forvfél!eulé@gametetrfl@le?grﬂainﬁ_tthe g@%iitpadihfaumt B6SlioRAG A%QX_ACT
I C e i - acnl gve t he ositionin at a
pr ovi ded*ﬁ?"fg%%_‘sw@?ﬁ%ﬁ@r‘.'@éﬁ%éﬁ X'YP Bored N, legistend A The (FEMSng:aes) of
t he par a@btain pararpatmsEdewr)bi%PﬂﬂD ) yhiyed bag#,‘aﬁf@ yﬁ%ﬂﬁ%}" ttE(lSOf

) r

t he positioning data requested by the application:
par amet eb?%ﬁlﬁg%gl@?ih ah given W@Wﬁise\MdnbfsitoroﬂheeslitMtidrpCOIﬁtilﬁﬁMsﬁf ahBan

t he 2 P AR 5 ters), th t hod r et '
fo st eS“ggg?zm@%ﬁgﬁg%@%ﬁéﬁq-Eéﬁ%%ﬁﬁa”ffmﬁé Simparmenl Wupe

.consi der 88CPKiNg ich élde pusttioning mewmbaeguemb | ¢ .’Slyigﬁygﬁ%titb%ﬁé@ ?%ﬂ ng
n sfep g Jo

rrethodi{shépmﬁ at steps 404 to 408. If the conditli now
false (i.e. X 15 not |less than or equal to 20 maxMet hod), all positioning
met hods have been tested, and none of them achi eves the specifications
given to_the PVBD by the user and / or application in question at that

noment i ANEi Malue| af tthes pasaraptdrh rarel eRd% t :

sev?'sal Qi:lflig%(‘? S{t tions nma qlfee?na?g_n dg%rerﬁgi ng 5}&1}% éﬁlgnéﬁ%'%\r,l\?g{u%g%. The
si nplest 1 npl er‘r@ tgﬁi %?P"s'%mpé HRARVICRE Rpmatbedixois stoded ioregisier 117 a t he
25 appl i whthoBajdt i of avaj I osj t.d. oni n t hods can' provide
posi Proni&%_ da,t;:aia g@sslﬁt??}fqgl é?l%ﬂﬂggayﬁl{;ﬁ%t ﬁeﬁﬁd%ﬁgﬁggdﬁ% Fsssieth BY so
provi de RPIFICAHBNINEA tam RMSB. dihaddition 1o fhcoimplbmaraatibh Qhols FEERAR Yhat

S,

was test : COP ogether with its quality paranete o’ the

resul t alﬁ% %ﬁ*?*@&%@é@%%@@ﬁ%ﬁ’ﬁwﬁ@ Gkt Als@ hahinplementedeadasiommpstert . | n

addi t i orproghemappivhichi tase # ' | ification to be
mtted to the user, poss?ﬁb}#éggﬁ?@i\éhgﬁgt@é\Xu/aérvfﬁegépet implemented 851 ] y

tra
req%ﬁr erfIRE'YR qog&ui rements has / have not been net, and the QoP paraneter
or the QoP paraneters whose requirenent

Figure 2 illustrates the interaction between positioning methods and applications, =
when using a positioning selection device (PMSD) according to the invention. By




the positioning data did not fulfil. 30 DEC 2004 17 In a third exanpl e

i npl ementation, the positioning data fromthe first positioni ng3 e Dfidd 2004
(MET1 ) according to the order of priority defined by the user, together
with its quality parameters (QP) are returned to the application and a
notification 5 to be transmtted to the user is also returned to the
application, which nmay contain a warni ng,t hat the quality requirenent or
requi renents has / have not been net, as well as the QoP paraneter or
paraneters whose requirenent the positioning did not fulfil. 10 The user
can be inf¥fAed example, r ey difergnd applicaiiphs caei showandn cthis haseequpsied t o

Kk hoi i £, .. selection 5si L oni t hod
That best Forpel 20F At naSioaish, dUATB0E: bifeRE" poasble SobEtionspancesen
the basis ld upesi DifenéngpesiaoniagymetHodat e t&@bbeéﬂeaaisg%oﬁ@ﬂg;sc%h% gan

al so be provided with the positioning data together wth t P paraneters
suppl i ed Hﬂrge(rﬁﬁteﬁg@?t 7030 Ry meaneiodhighdbe vsrudefines ¢lebs2$6) positionig-of

QOP paga O% At S he application. For inst , if
e’ of 1 Herted bardABIE BT dhiE Inalhobt indP Mok ke examb adie Sy
the appl i cand bor, EtGEDRYSRmaiegctibetredrite, TRSluse GHAR LB PBS irbARbARifresH! t
achi eved. Iq i se, too,.a notification to be transmtted to the user

.thijs c , 100, .
is returne®'Cl {%@ni%’pPpﬁﬁlpﬂm dafa.c BlGMASc Bnsleat adpioeser geographisal tde
uality r i Of ti J : ] n he P
Har et e O U A ¢ TR T8 In ' IR 1 s ANt o

fulfil. |ftotaceepastoredqrositioning date fom atjatdbates ¢of brafbe guRhtddt cefid tdhe
posi ti,@ani ata 25 actu i eved QP_METX_ACT is / are equal to or
-\._better18th S?[FP@ dP%FE@élilq%&%%e-val ues) QoP_APPn_REQ requested by the

application, the nethod proceeds to step 409, where the expected val ue (or
expected val ue?x56 QP METX _EXP is / are updated with QoP_METx_ACT, and the
posi ti oni nedBMSD {24} eceivey (ref.h21 512)cpdsitoning reqBER tom apsiziagiohbe
expect ed vzfthu%d r ﬁg fval ues)@SoP METX EXP of the paraneter éor araneters)
relating to t %o@ i GiPRg2 dBSROTEe c RS0 BPERIBRINS, ragiesia kemy thruslaiay,
for exanplgodtied &t Foditiomhg Méthdds @@@ﬁb'é@,ﬁ??ﬁﬁ@%&%é’ ﬂieélgsa%rginterfaoe.

particul arly advantageous when several applic ons use t
posi tit8ni ndienEMd, carh algs cecaies informationmiidut he qnesitiodng DESUPAGA of 8heot

(0 1 he- ox RSl BT TRGUEE 98 R s RHoRen it S8 ogiormabo! Ahgr o

5 present paaitwingnpl datag reddgstem B oM Gitalioh ehaeliuslohetMRehd
di fferent applications aflhcli a(Bgosi i oni ngﬁdr“ret hod sel%fedct [ 8n devi (r:be égﬁ%ﬁng
er

accor di ng "EHUEHE anshraramai relaingto @ given positewingitasle mayt bapeddived byns

APPi and 2 sk 1 0gedhh . e st t .St 501..- |'i cation
APP1 est a@ﬁ%ﬁ%ﬁ @ﬁ\rll\ﬁne:‘:k?ﬂil%%ﬁt oﬁ’{ﬂl'%gwg’é?%?erﬁﬁf&pﬂ%?eapgb@%gegw@s
gener 20es posttimhirg (lata, wal mey)bepdteNriiid cBRthiousy e aD8eqidi. 1198 situation
paramet ers) whi.ch %ndl cate the 10 quality of the positi omqr;gg;jata request ed

by the app®¥t g{lﬁsn_ormplgggoh@ 9pplig@ﬂjgn|jplqtmijonsis§)mt@d ) peidie ddeby
o e <A ARSI (NS 1E2 NG I AL necP o Sho R el
t he par amgiage fogplapar anet ers) has / have been generated is sent to the
application. 15
- 25 The PMSD 204 is also responsible for monitoring the functionality of the various
positioning methods 205 to 209 under the prevailing conditions, and to always
use (ref. 213 to 217) the most suitable positioning method to obtain the
positioning data. When receiving repeated or continuous requests for positioning
data from a given application, the PMSD can select an appropriate positioning
30 method when it first receives a positioning request and use that method to supply
positioning data in response to subsequent requests from the same application

' _until the sequence of requests comes to an end. In an alternative embodiment of




At step 503, application APP1 sends the PMSD a positioning request

wher eupon, at step 504, the PMSD executes the al gorithm accordi ng&ﬂ BEGupgsy
4, in an attenpt to find a positioning nethod which realises the paraneter
or parameters QP_APP1 REQ which indicate the quality of the positioning
dafa 20 required by the application. Next, at step 505, application APP2

al so establishesa connection to the PMsD whereupon, at step 506) the PMSD
creates a paraneter value (or val ues) P_APP2 REQ which describes the

qual ity of . the positiaoning data requested by application APP2. At the sane
time, tHE EW@B“BBnH&e E’M%@Hﬁ@&ﬁ%éﬁ@@érﬁs mpéﬁoriag@)apabmncw selgcicihedbésin of

the par aaBSigle Pbsid 2@&@%5& ﬁrze%cﬂp&lthé%tqu%% ég%.rﬁg%At step 507, the PMsD

sends positionlng to app ation §Stgt ep, 508,
application APP2 sends a positioning request to the PMSD. If the paraneter

or par gneters). P _APP2 REQ-which indicate the quality of the 30 -
|(oosi bio i%Of?‘bﬂéi‘ﬁgf@ﬁ@&éé%fdgw%ﬁ%|ﬂil%5@rmiﬁahmzalsgra\@élpglm§ucb ashe GRS anet er
or Jar pdi R AP r i LO 2Pl the PMSD can_send t he
ganesjposi ti?ﬁ?%%aﬁ' ? ﬁfﬁﬁ%aﬁ%@%ﬁ@é ﬁ%éaﬁl?ﬁﬁhy @gSLéSIPQ,eSQﬂ%B@%@E;@ not

have t oPesiEifNing metherenfopexatipisi by adihgdaforbtictrRbsen dubheeReRid|i oni ng
dat a : 0 19.alre roduced to the application APP2 as well. If
t he posﬁ@?'ﬁﬁlﬁ; 'r?é %’él“&og%h:f 33%}/85%@%9 il Rvapble.pasitonipg rsethodso Thisplistcat i on
APP2, f oan s nfdr eesaimple, &5 Wrk | fiiker ugy, i requi or . if a

di fferent paraneter (gr. pa?ﬂérriaét?%?% h%gs?%ﬁhﬁgvgy géénusgegf i"ﬁ@”ﬂﬁﬁi?"%p’bﬁ‘?’cmi on
APP2, tBResi Jopethpdsisasel as dbesiirat-choiep PoSifidningexiethed, fdreggarhpll. and

513;n applai LOR: ARPP d appljcation .APP2 close their connections with the
. PMVBD, mﬁékféﬁééﬁakf@i’véwﬁ%'ﬂf gﬁ‘@é“?'h%"% PRRg: Bedneshis remeovegtdionuge BY2, and
QP APPAisBbfhestirepahlekief tidnARPabGas | b L5t

provi des the 2pprﬁ)gati_q?1£@]wp?%’tgﬂ ack?]\g é@gﬁé@%?ﬂ%%gt%ﬁgﬁ%aﬁ%@%% have
been def%¥P@ES SAipPaesitioning Brghod,ofart instandad tye dedstid thatddtheomreied of

the posjidiBbhi "B 53 I i,cations APP1 and APP2 and the tine
t aken f%r ‘?ﬁ%‘ﬂgeﬁgesﬁsﬁéan %gtlll %fagg't[#g?rﬂﬂs }Oqlﬂggp,etgpggf native enbodi nent,
said paraneters are not deleted but are retained and may be used later, if

ne d., The PN%PD an be Provi ded with quality 15 requirenments when a new
appli calh GF einbedimanteg! thedinventians thasBMS$Di is rotther s aloy combmevi de

‘he P ) ) ) X i it h M H IS
oquest O iemng Bald brobel STPcte | Pl hRS  phfftofiia sEPRd Booraerdh of a
devi ce awhiave thelpogitioning qualityaatjiestedanatdetisular QBBHB@atﬁir{ i€ Hay be

|l e, the D devi ce 1 s "shown

posi tiopin t hods jn use. By way of exa
usi ng tﬁ%%ﬁ%mpi%m [RFAIMBI rRasHiningaRiaErnsepaivalE TTRomohovditlhan t he

h LSt chQ] . it i t hod. At st
501 poo s e e O R bblring 1B O i BRL BRI A gratings fon” may
talk® plagfieve e gesiredmusitioning mualitye it einnalter@BSvs wrhisediforg omespih t o the

termn Vi erial. rt, or,in such a way that a positioning nethod that
‘has beédfi? %%‘%’5 P%V‘B@@Mn%@r%mrfiwg fdsta esiainesl Fosawy appropriate

aeog anisimning istinand B AR tRASn Rouly RESILEEBRBROFLIOAA! [ 63 7.0
for {hemapdimen: oradardageaissio A8\ Tindkampi it dRBRTdBROANE
qual 1 nelicb st HOPAY 838y Sranided by Lhe posi toning rethod step
i n@6eagiomgbipptione A berivdl @lﬁv@lidiﬁfhﬁxa:gaéisat&hg ddsa??%‘a‘ #S“tﬁdme‘é‘@é&ﬁoﬁ@g‘ @é?s the

total nunber of available positioning netho ep 2004
20 such that stored positioning data is deleted once its period of validity expires.

The user can define parameters relating to position determination directly to the
PMSD 204 through the user interface 203 instead of giving definitions separately
30 1o each application 205 to 209. The user can define, for example, the accuracy
with which applications 201, 202 receive positioning data or which positioning
method 205 to 209 the user prefers to use as the first-choice positioning method.
Depending on the application used, the parameter (or parameters) relating io




t he PMSD sends positioning nmethod POS_MET1 an acknow edgenent OfSiQAEJ Y
regi stration. At step 603, positioning nethod POS MET2 registers, éﬁ%&ﬂ%’h
the PMSD creates a value (or values) for the paranmeter (or paraneters)
QP_MET2 DEF, step 626, increases the value of maxMethod by one and 5 sends
an acknow edgenent of the registration, step 604. At step 605, the user
defines settings for the positioning nethod paraneters, such as an order of
preference or the desired accuracy of t He positioning data. Other quality
criteria not nentioned herein may al so be used. At step 627, the 10 PVSD

st ores t heposition sletamtination icantdi€o bedrstRied( [ ' t.he
par anet er r amet ef?sr) POS_PREF a%?:l ser?dsélgtgmaag@%” 85‘98“#9%?&%8%?%“

uselr, step l2?r1'36§‘.[%’%At'r‘s'scoe 68 Saichappiicationcisi canake aﬁ»mg ohthionInARS vayd the

applicati N n ' to t PMBD, .step 608. At ste
525, 1 he PUED or Dt 3gPicHlions 2, RELRTSEIe RebaStraesiining REtp dramdber
(or par ameltMSE) 204di Bhaisi n'@ahlsetl"ﬂtlahé%dd)fno&hféd&%ﬁ[}ﬂr@ S}edé‘ﬁcf ihBMMLGSH by

applicatio Pi,,. whi ch.can be, for exanple, a positioning accuracy
aut omal% Ca{h@ﬁd%ﬁ PRETRYOR i ﬁ??at"ﬁﬂﬁu?-\mlstln@rp%ltm@m isystems 220urtacg09
defi ned byavdigbis praovides 20, appl,ication APP1
with an a%:l?(n(l)vm edig{at#eeﬁ?wﬁ]@ragggg%i&ﬁ) o(ﬂ(}a{sﬁﬁi@é %g%]t%&*ﬁ%@f ”f%gfeb%m@m%ﬁ@
af ter whi di Hgpiuters. i WhenPRianagkaem gfopbsitioninggnetasiasis irﬁplbﬂ?erﬁé@[?‘fé
step 610. C%‘gl%%%d%\% rlt R%UP%BD executes the algorithmaccording to Figure
4. At step RO 16 YpeS@Rds/ 8T 18si apRlisatigns apliegt directly on a
posi ti oni MSDretdhRgr R T i : r cted as the.. .
first-ghoice ;[))ggi tioni ?ﬂﬁ h%oér.éeﬁﬁﬂ%@gﬁd éﬁ’ %gé?%?%ﬁﬁf?g ﬁ%‘fsrh&@%ﬂw_"ﬂﬁz
*x..sends"ﬁhe peliod: dhpnépﬂg@@%’ Jedd insthiatherespbuo canr by ade®ehsed AMe some

t P T2 ACT. actual hi d to the PVSD. At
Crep 630, ERECH{ERNHE HlerBio AINEE Eic1Re ohd apphiestan. (osop sikuatians,

P MVET2 ACH ' val
%P:I\/ETZ_EXP.E@ %g::élgw%g)@ﬁzg\ré??ﬁ%ﬁpgagﬁ o %‘?’E’E’f@&éﬁ@%@%ﬁ%ﬁﬁﬁ%é@%ﬁf

not i CFls &R Rriositipniag (wethed diﬁ%t}ﬂ)@fo':)UBa ipaararmnlwdhi(lmht%rtﬂﬁﬁhﬁéﬁﬂonéoit -
act ua o.or-better than those which the
2004 21ya§f§|@??§i¢%ﬁhg'yn#s%rﬁgg§+‘ itﬁe‘?}’eé's”cf%é"’\%? e t3e qparatien obitheHRMSD

arantber topasa 0f thddolafiiifd P i.Li.qni od
!On t he orq?%ﬂr 0Pef e??r}ge cizlefi ned b% t he oun:sﬁggfl,%?ﬁqg.esg@éﬂ@ﬁ&i%ﬁ%@%"{%ged.

5 At step N ITBRiEPrideAd SYatepisi ti oni ng request to positioning method
POS MET1, which sends the positioning data and the value (or val ues) of the
paranmeter (or paranmeters) QoP_MET1 ACT to the PMSD at step 614. At step

631, the Pigmes3 dluetratéwthemmethddaco@idigs { ers

G?oP_I\/ETlgA ct E%Jl achi evedd as_ct he ex%oeﬁeegdwegﬁﬁ%%wr @gigﬂﬁé 10 :

the PMBD F%Fg‘t‘ﬁfﬁ\@ygﬁ@éﬁ%@éﬁ, WRiGh repeesenp sondiionalaretheobasialajeshich a = - ..

QP_M{J1 byEitiosi e . vial ue. (or val ue APP1 REQ

defined ch)r gp_pirpgﬁtgﬁaAgPﬂg \h/\)r%%(? el%:%é\‘eé{é%sﬁgﬁoé‘%'lﬁs?ﬁémﬁﬁé%?%&Tngaﬂ%ta

li's sent t §oBGHPNE SENtoMPRSe, 1B inktarsie; thé Positidn@Ridithed tHud éﬂdﬂ@af]ﬁ? the

connecti op tt?.sey'ﬁ % whe .eq&%{% ait_est,ep 632, the PMSD can 'é-e ete the

par amet er ~Cor park '%)ap@%'ﬁa_ 13RE@Yen fime enddhe sarder imwhintk tmmliseige

t hat the prafescth i ' t t this.pojnt

appl i cati gn APP1 eﬁ?}l?égrﬁérrg:h? ﬁge@gg‘tgﬁaeﬁ?ﬁcg -@-geasééméﬁrs&@vﬁ)%&ﬁy‘%%%r has

gign ter gﬁ%ﬁ@d?d &rad- 8hQ) @ﬂlsi@:gisrba‘rﬁwélh_dsom_tmci Iné RMSDRArCaHae MR (@, step
: e r ive i cation . can continue running at

step 516, QE%);' ﬁ%&fb%ﬁ%?i‘i%ﬁ #Byﬁggt HeePRRD alsgt includgo ppeitigeingr sgeiinaey,

posi t i oni pgsitdatiagateliahafy i r : i GAt i i. termnates its

connect i OF.’ tQ t'h_g P%D@wﬂgﬁgq{l%éﬁ?@qﬁﬁﬁggm%@g# (%Sﬁr(?;éndl"ﬂ% d(%ggés éﬂg’ﬁ‘gﬁe‘f or the

appl i cat i UReAPRY IS Refinitterdowilapse hefors/BmR tirst poshioping dgta i8prob@nedasier a

required e LW e Ltioni,ng data. _Figure 7 shows an alternative
i npl ement %??lﬁﬁmggqgleﬁ%é gn?@@%??sﬁhﬁs'ﬁ@%? &f Plafpicsmsalandes usedain

posi t i oni agditien ko dsose myreiRBEhovket hout a PMBD device. The system
corrp‘rg?ses two different applications which use the 30 positioning nethods,
for anple a WAP browses 701 and a navigation guide 702. It also conprises

a user i nAppﬁe’ﬁii%nm?’{reW S5t HGs Lﬁ?ﬁntgggﬁ%%\j@g@(ké%}@ %%gbgflqllq%?rngfd by

parameters and conditions rél'ating to Posi
the appl i &Rlications @waildbie] eefers totw appiiator®t st £ MhridudPhomds wsh ng a

- example a WAP browser, which requests (ref. 309) the positioning method




30 DEC 2004 22 GPS receiver 705 integrated in the term nal and, for

exanpl e, an external GPS device 706 which can be connected to the ggtn% I
via a serial port. In this system each application nust be independén @6

i n conmuni cation with each avail abl e positioning nethod, nmust process the
positioning data received from5 the positioning nethods and choose which
positioning nmethod the application sh?gld use at a particular tine.
Furthernore, if the user also w shes set conditions relating e.g. to the
qual ity ok%%he osjtionin%Bdata requi red by each application, they nust be

rr;ade foF_ela RNapBViceatidR e%?éDe!{msitMir;n% gift@, ﬁa@élﬁ%ﬁﬁssd@sah{?ﬁ% tﬂleigr am
of a no i ng to an emhodi ment o e invention.
pr ocessg%l gt 16\23@%’:}30(%?%@—253%?@ (Sggu?%tﬁgt P3¢ anrliertion mvelsard (ref. t309)

oper at i e the epplichtibe 304r 16 mal ry. RAM ,.a radio
frpequeln§¥e$l.ockf]§§§til% a n?n%o?gﬁ?%%ggagsé‘%?m%%ﬁ%%% bgs :Nell

as 2 useh ! ﬁﬁt'; &P i Q!I%bghﬂmﬁ'gnhg raspusst aThis sahive dode 2ithér bArboRyd. | n
i gl e fhst e i , is als own to include a recei ver
807 GPS. Tihqeﬁp?g_c%ss%r ﬁéWB%L%%BP&i'?\gmisﬁ%égu&i%‘ﬁsﬁemaﬁhi@r pragm aancode
cor r es papeiiGajiaroist Activatdd.| 16 cahaiis® beS i i ol ored.in_the
readonl%({g%ggrg 805 R%\(I and can be exggﬁ?éﬁcggﬂ‘r%%ﬁﬁvgg %&%r@osﬁf%ﬂ%sor
801 e. g, per O'c 8¥%H 1IN radnireds gpably ofdheepositiahing niate ash e Théh the
pr ogr anp2Rnesees db the RE block 803 and the antenna
804 tonﬁ? orm.a conngg???ﬁqﬁmé?‘ﬁgégﬁétﬁfﬁ%%c'&{ﬁﬂﬁ%@a%‘?%ﬁaﬂ bR usefagnemy t he
mobi | e S&leqlingp Rasitioning meathbdftobertdeh to and receive information fromthe

nmoRigl e communi cation network over a radio path. 25 In this exanple, the
‘nmobile term nal al so conprises hardware and program code enabling it to use

an E- OThe $3WSDoB0 r Qyi b e i,l.e communi cati on network.
It furt hqu conpr i s%g_lcg_g ggéé)?rte?'oﬁqr?g&gnlgt%%h{%8@%9%@%&%@@ UIQ’\‘B@?S,@B

i npl eneMelt @Satiteo pasiiigning properties ftthenyestiibming HathdIER 808 the BBty
requestgpd qLKRYS 5? data fromapplicationS running in the nobile 30
ternina 80%, $ob %‘x@h@g’e "&etﬁﬁgi galtenusy strein 88a)./ wiera xetehotesstise”
Accor dipagitiani e iodcia i ¥ cut by . t he

mi oprm?ess ?gggl, _the %Egg%hdnﬁn%ryg}twh%&ggee%?i%ﬁﬁes fzlyigpbene aps
redi vel BRakiR) Rosifioningrmetbeiisi Beifagt veluudior meaﬁ)/%ﬁﬁrﬁ@ﬂ% dééc?bf

met hod 4 .pr.evi pysly descri bed, the PMSD 808 pro es 1 he
appl i cg?? ﬁ'@i@ bt ﬁ@‘%o%@?‘g’ﬁ{ﬁﬁlgj’o#%n‘%o‘{'ﬁﬁé blnyhfai Q@i%éﬂgﬂﬂ@modgaargtgtored

r equi r éregistem806 e, bisop®violig, BYREHRAP thS%gid/eEf%ldﬁSr@ ual i tféﬁé&?ﬁ‘i@r ement s

and cog]gi h ons,.for the selection of the posrtroni dCh
appl i c&A {;stétll?dw ichy the pesitioping mathods wwerabieatot peoviddisies PIBES ul
806. Thesiidain 2 as r Ki menory to maintain the
egi ??r;; t hgﬁgﬁéﬁdé’ﬁﬁ%éﬁﬁzﬁ%ﬁ% 52 B Sireaelorehantior spgatachiien
cofar i posHioning: mathod B3ePass h{o I ition dat a
JrequesP?dEh % t hat qgt ual | ngcxiid%\%(e‘(g&??ﬁg) Eﬁ%ﬁﬂﬁ%@ @mgepﬁﬁi%&Gam%
lindi catl o 35' rgrqeﬁgr i@érpa}'ﬁﬁ"ettﬁ@) duRgerajhefprewailingeconditions aqaeUpmEDr
exanpl eeddivés i b0\ I ither the internal GPS receiver 807 nor
Chap foddives & eid e ANHO BafartBid bt Blarh Ot et Siereautat. 815507 themon:
qual i t it vBOERN 305t HEhe dRMISDE s s 04 é&éﬂtié‘rﬂﬁpi Fﬁgﬁ&)& th at’ﬁ% Aid R

t Fon e

| mpl e ations ,and enbodi ments of the inven ave ‘been iBeB herein
15 by@%&@f'ﬁ?%r@%ﬁ“ M. A8 BxRMplaryt embogdemenh cfkivhictd id nsHdven gRt t hat

t 185 | nFignireon THe B8 tdd : e details of, the above-descri bed
embodi ngﬂf o e, Eforlih ARt AR h Sua BV 4 o AelReba Hastioring meheg

wi t houVN@8BaParametarofon paramaiers) edésdri Y- t han, -
enbodi &by &qﬁ’cf bed &.houl d b r)egarderéﬂ%ég?hel l%ta‘lrl]g%t/?j\?é@n&gé]@%rglpgcti ve.
Thus, posstBr i ' PPalioping M‘andr&mﬁaﬂomd imdegister 305 correspond best

with the parameter (or parameters) in register 304 that describe the quality of the

positioning data required by the application that made the positioning request, in
30 accordance with the conditions specified by the user.

The decision-making algorithm illustrated by Figure 4 will now be described in
detall. At step 401 an application sends the PMSD a Positioning request




20 the invention are restricted only by the appended cl ai nms. Hence;
different inplenentation alternatives for inplenenting the inventigm y
defined by the clains; including equivalent inplenmentations, are i nc‘i%%e‘?(?ﬂ*
within the scope of the invention. 30 DEC 2004 CLAIMS 1. A nethod for
determning the position of a termnal device using one or nore positioning
nmet hod, characterised in that a positio 'g\g nmet hod sel ection device (PMSD)
is provided in the term nal device for centrally nmanaging the use of said
one or nore,positioning method by one or nore application program 2. A

met hod accdf ti'HgPe 21 3em 402, dharRidEer seisdhenvalimof sarigblook, nivhieh iHEKLES; | S
‘a portabl et ! i i d cording to,claiml, characteri sed
in that at ﬁ%ggf n%rl'?‘erfbgwe?g‘?dda'b‘ﬂé %ﬁ%@?@%&mq Sg{ﬁﬁdlrﬁ@ttqau@@r@,samdme@rmt ed

i i d t eV@iusamaxdatbed, whiock ' il
Char acter | o Which, IAGRds ane Aol Wb bB bon el et cfoa

characteri Lo that. at | east one of said one or nor
is exter na?S&S!SQ%‘% Witty khenﬁ%ta’déwr‘@@f of pogitieat nethcaiscarailable to® tisd FMSH. at

char actser i #ed fime! Aat i Lt @n d _sel.ection device registers
the connection of g@pségélt@gﬁ?ﬁ% dr?@fr%o%g Je%‘%‘@f%% ISiigcremented randh dne desthed. 6.

A net hod alé'&ﬂe@idﬁgome[a4@4pfvhel‘@th‘63vélubef'i/,ari@B!%r)g%I @)Eérﬁﬁl‘écft{& a&a@@}%img it

t er m nal dlgvgrﬁ%%s-a. nobi | term nal of a nobil communi cat’l ons
ac J)

7. A netho 'R I SWAY i hedolal msmberpofeositteming: rethods maxMdtabd! he
positioning nethod sel ection device receives a request for positioning data
froma par%icular one of said one or nore application program 8. A nethod

accor di ng ¥ &haspngitios ali step “0dois true adahbaralse 6f ks 15’5%} thtaheOpraLiléiithh?g ¢
a or

met hodpsel [ [ receives i,ndi cation of qual 1ty requirenen
'sai d ggsi ttl%génli ﬁé%ggfé’? ?&SﬁW'%F@%ﬁaﬁﬂ% ireéxMethade the reetheédoprocerdstoestep

appl i cat i H05r wheeenth®. hi t HACEOd; t i charact.erised in
tﬁgt the p Er;t'f\rg i ng netlﬁg%@sgf%g?i I(gjﬁélf(i;l(ber\q/‘lﬁ er%segogfcms%}e pod'@f"f B RIPTRBFR 0d
for use bﬁ‘%ﬁﬁﬂ’ogﬁﬂlﬂﬁ? &§ehandreofoppliwationnehioh isstil upkste 38 IANTHEST TS
whi ch can } 1 QNI ata that fulfjlls said quality requirenent.
30 DEC 200“2”‘?%%ﬁﬁ@[tﬁﬂgﬂgcﬂggﬁeﬁgo{ @Véli?b Peshioningl metimds and the
char act er iapafating tshete dfheachogbsiiieihg eBodo ' devi ce mmintajns a
recor? of whjch of said or?gp%r Imggggsi ti (')%{%gbﬁe %@@diéargg’giﬁx%ﬁr@%'? use
by sa 3 or?é’dor‘ ﬂo‘?%'?ad'ﬁrﬂqsﬂml%nlﬁfbgelémnollavai@alnietét@ paeecldl Rtbrhéna e Of
clains 1 W@xl@osﬁf@ﬁf@h%ﬂi&fg ée@%é}??tf { he positioning nmethod sel ection
i

device nonitors the erating C BhU¥- sai d one or nore posi tioning
met hod. 12. A nethod according to any of clainms 1 to 11, characterised in
t hat the w‘%{ttg%ni&%? t hod sel ection device receives at |east one

condi ti on YB© o PEICELdS9i $tEBGR Wierkdtlisf exammdf whattsitHe value

part Ifﬁ% !JLS:E;; “%FS%??LE?%‘%?@??%P {5 BRRb SRSy PoBLAV T R, ndhigbndicate ng
08 LSt ] el O et e Leeo (BT
ol 1owi ng: 2o Ger- ot py S MeSEbIne RAIRRY €8 nifiiomingass syovidesrung
met hod, aPBEYPPEY gqUvgthed af Fbsi tvalne nof d@atameters QoP_APPn_REQ and
QoP_METx_EXP may be a single value, more than one value, or an average of
several values. If the value (or values) of the parameter (or parameters) provided

by positioning method x is not equal to better than that requested by application

n, the method returns to step 403, where the next possible available positioning
method is examined and steps 403 to 406 are repeated until a positioning
method is found which provides as its default value a vajue (or values) in

30. accordance with the parameter (or parameters) which indicate the quality of the

positioning data requested by application n. | 'I

25




15. A method according to claim 13 or 14, characterised in that said
condition for selection of a positioning nmethod received fromthg @q@gﬂdgmn
entered directly into the positioning nethod sel ection device via a user
interface of the term nal device. 16. A nethod according to any of clains
12 to 15, characterised in that the positioning nethod sel ection device
applies said condition for selection oﬁsa positioning nmethod to all of said
one or nore application program 17. A nmethod according to any of clains 1

to 16, Ct&?rsﬁfp% E@ks d in . that the positioning nethod sel ection device

recei ves' positi ’iﬁ& RegiUoRingimetiol BRS_AVE padeniifet dorinethed 498 A
met hod abtzoddsndst GehliadiANl’ teriged in that the positioning method
sel ecti on devi cenge?gLrj%étﬁgs s eﬁ%%gtﬁﬁ{g p@@% i BRfngt at ¥alhecdpy edaliesin sai d
one or -PEsTXiAGTNGf thes PaPEReO0 for2parmidiads) Wi Ide3bd 03l i

requi re”ﬁ%aﬂf%%h}’e ddfronﬁésal d particular one of® said one or e

appl i caton pt 6gram® 1% e posit Ing dataiipreyvided dhaPOI METHEDx. At step

char &ct ed0Bedthe PVIBT ddtshbiRPekt LOR] 5 selecti.on device deternines
whet her t he ‘fosi tioning da{%gé?e?epeggeﬁm T PR PF0RING Hedhad dndhg

met hod f{ACRMeEdhg PeSHIBNIng dateepradueddibyoimet prssitioihg rABthofy, "et hod accor di ng
to claim17, 18 or 19, characterised in that the positioning nethod
sel ection device receives and conbi nes positioning data from nore than one

posi t i onhdherendxadstebO488, iA; indeC Qi ny,. of ,clainms 17 tq 20,
characterjsed.in t?\ﬂg t he Sﬁéﬁ’gﬁﬁﬁgang{“%ﬁ&stéﬁ?%a%ﬁ (RIy VlEest i thes t he
posi ti orRHEMERG(Y PaaMeters) Qe METonAGT windhl degeribes MRS uéili’cgldcﬁ@éﬂ n

rogpam ; t . r i to.gny of clains 17 to 21, characteri sed
fn ? hat E‘@EW i ﬂgi%i Eé%ﬁﬁ@ﬁéﬁé’ &?Y'aﬁﬁd@OiF’c@SpMETU@x lie eopisd tho o ng
data to e pghani dhéarvahne S &t e Br r L,cati.on programi.n a
format r &%,Jeﬁgﬁ,d‘g% aid par S?Eu?’ggjég’gplo?cgﬁlgoﬁ)%%gﬁtéﬁ\ I@%Bﬂ‘m&@%ﬁéﬁ

accor di ng o ‘ahy! Cil“én"ﬁ‘% indicate the qualiy af the iadtioning hita Tré@qéméﬂitﬂgoni ng
nmet hod +Res i ViGE DL OV ositioning.data obtained in connection
with a %atijgw%gﬁf%!rgﬂbggith%oﬁ% ﬁ%‘ﬁ&fﬁ ($rr &ﬂrﬁnﬁt?%ﬂ g%ﬂﬁ-iMEfr XoACHr @gtuatyt o
said fi | il andlore tanpansett c ' [ I a 4. A
net {d o g g, to cl acfurﬁb%g char ac?e??{ggdw %e'sﬁde %@5%?%%5ﬁet hod
sel ect i g)n %’é’ t%vﬁow%amtw , H18 mgibed relanihsidodstep 408, aivhet e cansisiet | on

ith a hediogit T oTe] t 0 first,application programto
\émai d sec‘?gd agpfﬁg{éiggir?hg)@;%%glﬁf %sé%oén%%éﬁﬁrregmsn Cﬂé‘?‘é"’&@ﬂ Pﬁpﬁg’néfﬁhual ity
r equi r estMSegeently thaingxs positionagphetsd i@ﬁe@fé@ﬁéﬁ@?ﬁpgﬁoﬁor’%e?od accor di ng

to any of clains 17 to 24, characterised in that 1f sard positioning data
30 received fromsaid one or nore positioning nethod does not fulfill the

qual i ty lfr tpuicoaditidh aebid) 404 is now false (i.e. x is not less than or equal to
20 maxMethod), all positioning methods have been tested, and none of them

{..:_‘ ach_ieves the specifications given to the PMSD by the user and / or application in
question at that moment in time. In this case, the method proceeds to step 411,

where several different actions may be taken depending on the implementation.

The simplest implementation is to inform the application and / or user, via the

25 application, that none of the available positioning methods can’ provide
positioning data of sufficient quality at that moment. The PMSD can also provide
the application with the result from the positioning method that was tested last
(QoP_METx-1) together with its Quality parameters, or the result and quality
parameters from the method that gave the best resuit. In addition, the application
3_0 .can be provided with a notification to be transmitted fo the user, possibly
containing a warning that the quality requirement or requirements has / have not

been met, and the QoP parameter or the QoP parameters whose requirement
the positioning data did not fuifil,



said particular one of said one or nore application program the
positioning nmethod sel ection device infornms said particul ar appﬁﬂ%&ﬁﬁbﬁ&%
programthat the positioning data does not fulfill said quality
requirenent. 30 DEC 2004 27 26. A nethod according to any of clainms 1 to
25, characterised by: maintaining in the term nal device a centralised
regi ster on at | east one positioning prgperty of said one or nore
positioning nethod; maintaining in the terminal device a centralised
regi ster conprising at |east one specified condition for selecting a
positioning nethod; allow ng an application programto send a positioning

i tioning nethod for use that fulfills at |east

request; n% electing a pps d fc

one speciﬁ (ﬁ'&%ﬁé?m‘ﬂ% 'WB&@@F@&'@MQ‘%DQ@%‘WI%‘F’W@ fiemhibe. fira7 pogitiomingod
accor di ngmbethad a , aeteriksed. . [ t ast _one positioning
property of sai gwgﬁ?o%&%g(?@@p%stlrﬁ g?\qér%g&rjré{'%@tg cﬂ%ﬁ’&# 5%3“%@3%6@99@1%

par amet erWith s salitygparamaters (QoP) pos rdtuaed® thaSappcBRbH AR 2RO iRiRENt ©

cl ai mg26, . charact 'mse ti that said at |east one specified condition for
sel ecting a" posi t% eﬁg Qrgpﬁoﬁs%’of%@i'%%@ﬁtm@@é@t then application; ethich ettafor at
| east onecqraaian® tvesirnimsl it | ' i £ 0ni A, net had
according to IcI ai mrzg,@cl?\]ﬁ gﬁgg??g&gg}%@rﬁ ﬁa?ﬁg%ﬂ ?Cg{ﬁe%anst%%&?e/ ggygrﬂﬂter
value is Mateas hyelhas 4hpl QeBtparanetey vaparivattere ndsose ngiirehtitnBe

request. o A rding to claim 26, characterised in that said
PR SRe foPff

selectio accordance with at | east one specified condition
by conparing at | east one positioning property of one or nore positioning
nethgg_mﬁ h at | east one positioning condition of a received positioning

request . > USETAThBE atried alal sesilsi via26e applicatidre rEnsiechri be rbatested sai d

entral i i cheat, | ister | L nt ai ned

osi 1 oni oo aRgeciitice! Bt & Be, SBEShaltie crithg b oh B oS A TG RN Bte

regi st er that besidulfis thaiappticationts postining eQRRCIRUNYBhHE tt%aﬁgsgétog east
t hod. .

one positior}i n rogert of said one or nore positioning nme _
met hod adCoHR WagynPs pthegitadiae Theeapplisationcasailso de preaitedonih

expect ed itloBir¥Pi AN R | | L. nuous. connection.wi.th said
ong or ng’?ibgglsnhﬁ }ﬁgﬁjng n@t% ﬁrg‘ﬂ%vlﬁ?gﬂé gg@ g%{?jﬁé%r%%p&'%&% RRSIENRGg t o
cl ai # 33 methadachese sestilt is tlosbssini rals dle@sP pAMEREL &b P’éi]v.h%rﬁ@ s

updat ed Q%érec | Vi nglﬂ.a val Li__e fromat | east one positioning nethod. Z{ A

ternnal 3o PYc®er 3PPYGAIONe e ingEaNGEn ibnopesel ihenpasitingingneethodsoineuse
posi ti onipngvides figsl acd r ' ' ! ' osi tionin
met hod sgﬂect i on dg\?i %@éz?ﬁéwégﬁé?ngﬁﬁﬁaﬁ?ﬁb%@gﬁwﬁﬁaﬁd té"%}hesm%gone
?r nor eI @@gutat@npwtmgm@om?wt lcm_mi@geéldmlre taisp{c'ase,t itg@,_ Rr ?ﬁ)ﬁ?@@_ﬁ[&ﬁ{o Pbe
erm na opding to. claim34, characterised in that it conprises.
at | east "%%hgﬁe@;ﬁ%dﬁb% }%F%UBB%@ tiPolfieh fpplicalien, which may contain a = - -
20 warning that the quality requirement or requirements has / have not been met,

and the QoP parameter or parameters whose requirement the positioning data -
did not fulfil.

If the parameter or parameters which describe the quality of the positioning data

25 actually achieved QoP_METX_ACT is / are equal to or better than the parameter
value (or values) QoP_APPn_REQ requested by the application, the method

| proceeds to step 409, where the expected value (or expected values)
QoP_METx_EXP is / are updated with QoP_METX_ACT, and the positioning

data is returned to the application. The PMSD can update the expected value (or

30  values) QoP_METx_EXP of the parameter (or parameters) relating to the
' positioning data of each positioning method continuously, for example at certain
intervals. Updating the expected value is particularly advantageous when several
applications use the same positioning method, in which. case other applications




LO 36. A terminal device according to claim34 or 35, characterised in that
at |least one of said one or nore positioning nethod is external t® {Wgg it
term nal device. 37. Atermnal device according to claim 36, characteri sed%s
in that the positioning method t 5 selection device registers the
connection of a positioning nethod external to the termnal device. 38. A
term nal device according to any of clginms 34 to 37, characterised in that
it is a nobile termnal of a nobile comunications network. !0 39. A

t erm nal ggvi e according tg any of clainms 34 to 39, characterised in that
the posi [IPbAMNg & Yo e Bostionsig dala hey genpests ut msmget olireobacgisigio

i nt er act e RS MBEY R/ e || ion praogram and said one or
nore positi oﬁiﬁg}lg mﬁhﬁi%%%ﬁ”‘%)t(gé?%r“ﬁ%‘dm@%@g&&% FS8).ai m 39,
characterised in that the positioning nethod !5 selection device conprises
means f O iving a request for positioning data froma particul ar one. of
sai d one[:%g&%n% ed’ f&gﬁmsta% SERNaINgy Aagram 1 showingr theh dntedesticre batweeni g t 0

cl.al 16 a0diiehantagiiicaiefs dhd B dshBABIRbIHALIBLE f8RSThEEH o0 dau) ce

conpri ses ans for receiving an indrfcation

saifl to o etﬁndﬁﬂﬂgndau/awexétoflgxasrmilei qmmrdiffetér&ra;ﬁﬂi%a%ﬁ@}lﬁbp%ﬁd%PWe
appl i cat} r . 1N evi ce according to claim41l,

char act e?g;g@é‘?ﬁ lﬁ?g@ ﬁﬁeﬁw@ﬂ: 'Er%i ﬂg St RBY. aBRliGIONOAPRIv eetablishes isses
nmeans f ocorseotion tagthe FSD. OFH I [ articul ar 30
DEC 2004 zﬁg §n€e@of sai d one w%rﬁéﬁﬁiﬁt{p%mﬁgg&gﬁ%ﬁ 48 epﬁ?fvi de
posi t i onfHYCHaHPRHTP LREQ Ifer twi pacumadiet Yor parametss) wivch iNidaenHaal

devi i . of clai.ms 34 to .42, characterjsed in that th
ot ordudliy diie Riding Bl redlebibe P 6 aaniction. avriap oSy

record oRORLASP DIRE@ disong o PE € r@qfitdd WY n&@eﬁgﬁiﬁégagﬁi 'O@g%@?f or use

by said Qn r pplication program 44.” A'ter vice i ng to
anly oI _ C(I?'QE ﬁgbﬁ:ﬁo —thE&Sf,S glosechdn éﬁ?@‘@d 304 ofishe tm?ﬁ@oﬂ'st ba?!ﬁwsﬁéhgﬁgn f
sel ecti g C [ i e operating condition o
sai d one gr@/rr%’r g“g?ﬁ?f’%’ﬁ%‘gﬁﬁéﬁ%‘ﬁ.(fewé%%%en%@r £ éonpaaretate)t o any
of cl ai asdthave bden gemonstedris seslt imhbwp"ggﬁorposi tioning nethod sel ection

dev;ge conprises neans for receiving at |east one condition for selection
of posi tioning nmethod for use fromsaid particular one of said one or
nore apt Gaéh O ro i~ 46 t erm,nal, deyj according to any of
claims 34 to %S?Oghagggﬁaartf?edﬁ?ﬁ% ﬁgﬁhghbepoémmandl’%%ﬁ'%ﬂgsé@@é@ﬁton
devi ce d¥IIPLDES, Abslep 504, themsme@utwﬂietélgarim a%%bﬁﬁﬁq';%‘ ur 4

posi ti oqhn%%%ﬁﬂ{fro]mﬁ user .of the device. 47. A termnaf device "
according To AR, Tine A Resiijqning) methorawhichi dealisesi the rpdrametet @t i on
of a poparametsyg QBPh El : fol l.ow ng: an order of

pref er esr?ce relating rﬁ’gf-gpgrpzﬁ’ﬁb‘?{]@dg%‘% ?ﬁ% "Wd’&r@?ﬁgﬁ,p%'%EPQ é{ftaual--i ty
of PBsi Fe@wired bidhe appicationeNexhalt stgv505, AnsREEbAALP2CYIS Butibighed’.

ises a user interface conprising nmeans for

charact gr | t .t
Lal'| owi ng ggﬁgglr:ﬁ?%r@ntﬂé? %R@éd‘l"h?'&qppﬁr aleplept 56A, dhea RMSDt credtag aet hod

di t | parametdrhealpe bt vani ti.Qn ' 49. At i.nal
Govi e oronaarveloe S0t Vaiesy OEE P2 TS Wi Bébahedia Audifudrine
posi ti oRPALOREIthSala dPauesied b dpplicatiomPAPREs ABETS shife FRW, hBIPRASH
condi ti ggnagrar§%&&Bmgdgémgnp%sekté? ing.nethod to all of said one or nore

appl i catton pFoea indicating creation of the parameter or
25  parameters to application APP2,

At step 507, the PMSD sends positioning data to application APP1. At the next

step, 508, application APP2 sends a positioning request to the PMSD. If the

parameter (or parameters) QoP_APP2_REQ which indicate the quality of the
30 positioning data requested by application APP2 corresponds to the parameter (or

parameters) QoP_APP1_REQ for application APP1, the PMSD can send ‘the

same positioning data to application APP2. In this case the PMSD does not have

to examine different stitioning methods, but can send the positioning data




50. A term nal device according to any of clains 34 to 49~ charagt rised in
that the positioning nethod sel ection device conprises neans for<r cﬂé:iﬁ/iﬁﬁﬁé-
positioning data fromsaid one oz nore positioning nethod. 30 DEC 2004 30
51. A termnal device according to claimb50, characterised in that the
positioning nethod sel ection device conprises nmeans for determ ning whet her
the positioning data received fromsaid Qe or nore posi tioni ng nmet hod
fulfills said quality requirenment received fromsaid particular one of said
one or nnr%ezlﬁ%cg,l i&ﬁi on {)rogram ' 52. Atermnal device according to claim
50 or 51, cPEqUsed ionthenapplicadiopoPPRoas nglinttihe hoslcpfid BAtd8M

conpri ses £ar ], Nl whet her the positioning data Tecelve rom
sai d one o%mﬁoﬁrégéﬁ&'?tﬁﬁ %%ﬁ%lt #%ﬁﬁfﬁ Bl 1e ) 'Pfagg'ieﬁp P2 dpdiexpowle esel rasiiltf sfom

t he user. dfferentt akadieyine i G ' r_52
char git er i@%’?%%’n CEh;\amtmt hg poﬂgi ?E%ﬁlggng?%%%nggsgé&?%ﬁ @é«,ﬂ%&%ﬂgm Pgﬁg

gzanz fsor o Z\;’ﬁ_ eﬁ%@%i%rﬁﬁiﬁca&mm%wﬁems%gmt gg(@g Eicﬁi@s{l@t g@bgod
: er rigpINsiaV rdi a cl ai o 53, characterised in
that the positioni ﬁg%%géqsﬂﬁjegﬁﬁb%%@%ﬁtw @‘g%dr fod anpigalion dFR7 elpisei ng
t he posit itBair fYnogCtons veth mquMS[D,uw_ﬁéréU}ﬁ)rPfheSPJMS@%[&[;EB{R% ?ag%meit&%t i on
program %OPAAEE’Hm dgt%gg accor di R&to an\é of claims .
characteriSed-i'h't he i £18ni #C MPRIABBRRE@N stepi A 4corigr | ssd
means for applivatbritg % posd t Qi i rticular one of said one
or more application pl?ggrgﬁ i Irrlé@é%gr ?rﬁ&r égﬁ‘zgégdqﬁl? FARICRHRRS c Wity an

appl i cat i SFKpPWIRdgAMEST that the parahe ey have deepr dhi8gd Qte?éyﬁ}/f afd &8s 50 to
55, cﬂ?r acterised in that the positioning nethod selection device cohprises

tmeans Tor providing positioning data obtained in connection with a request
for posititshodgd et sotbtiamnatHd i Wolsh ramto said first .

appl i cati %rh&p{ ogram and neans ‘?'?F??@{‘/‘? gla%!gt’%glgg f&éﬁ%”@??%%@%%ﬂ”?n
connecti o ANg ARlGeeand thertimedakemfombedatigestsaarvar! strR@rhdeaid o5

program t giansRican L | ion,program 57. A term nal “device apcbrd_lngto
cl ai m 56, cﬁgr a’ctgegl sEe}gi"lin%ﬁt’ raqd s%ﬂran'l?g]%'ﬁsaf%ln%rdﬁﬁt&ﬂ@tp@@' tétainiedgandt a

obt ai ned’ Maydrnassddniatéd hif ans @S THOTPRRT t Lo ta froma first
amto a second ap Ii-I;:Haét)i%n pro%ér)rgmggoﬁ%rvf%eé{ ﬁ%‘gﬁsqﬁjﬁy

appl i tioncﬂgror )

provi o ng'® r—%&%’fﬂlsi ¥hiety adaew app cattbrs és dnstatlpg) iaedt irpthier e id nogi d
posi tioni Rg faul £L L1 ugl i regui repent set by said second

appl i cat i oncgs;’st)g atlr(% H’é\gée %E% gw 3‘1’{?@8(3“%“3( dERHIaMends; it cannestian ngith o
any of claveny EBitianihg.reqhestacterised in that the positioning nethod

sel ection device conprises neans for informng said particular one of said
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actually achieved to the PMSD. At step 630, the PMSD stores the value of the

30  parameter (or parameters) QoP_MET2_ACT actually achieved as the expected.

value (or values) QoP_MET2_EXP. The PMSD algorithm is executed again,
whereupon the PMSD notices that the value (or values) of the parameter (or

- parameters) actually achieved are not equal to or better than those which the
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5 At step 613, the PMSD sends a positioning request to positioning method
POS_MET1, which sends the positioning data and the value (or values) of the
parameter (or parameters) QoP_MET1_ACT to the PMSD at step 614. At step
631, the PMSD stores the value (or values) of the parameter (or parameters)
QoP_MET1_ACT actually achieved as the expected value QoP_MET1_EXP and

10 the PMSD algorithm is executed. Now, the expected value (or values)
QoP_MET1_EXP is equal to or better than the value (or values)
QoP_APP1_REQ defined for application APP1, whereupon at stage 615 the
positioning data is sent to application APP1.

15 At step 616, the application terminates the connection to the PMSD, whereupon
at step 632, the PMSD can delete the parameter (or parameters)
QoP_APP1_REQ from its register and acknowledge that the connection has
been terminated, step 617. At this point, application APP1 informs the user that
the search for positioning data has been terminated, and the user can thus stop

20  the appiication APP1 at step 618, if desired. Alternatively, application APP1 can
continue running at step 616, but nevertheless informs the PMSD that it no
longer requires positioning data at that time, whereupon application APP1
terminates its connection to the PMSD. When it requires positioning data again,
application APP1 registers with the PMSD once more, for as long as required to

25  receive the positioning data.

Figure 7 shows an alternative implementation of a system comprising several
applications and several positioning methods, implemented without a PMSD
device. The system comprises two different applications which use the
30 positioning methods, for example a WAP browser 701 and a navigation guide
702. It also comprises a user interface 703, with which the user can define (ref.
109, 110) parameters and conditions relating to positioning tasks to be performed
by the applications, and different positioning méthods 704 to 708, including a
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device 706 which can be connected to the terminal via a serial port. In this
system, each application must be independently in communication with each
available positioning method, must process the positioning data received from

5 the positioning methods and choose which positioning method the application
should use at a particular time. Furthermore, if the user also wishes to set
conditions relating e.g. to the quality of the positioning data required by each
application, they must be made for each application separately.

10 Figure 8 presents a block diagram of a mobile station 800 according to an
embodiment of the invention. A processor 801 controls the various functional
blocks involved in the operation of the mobile terminal: a random access memory
RAM 802, a radio frequency block 803 RF, a non-volatile or read only memory
805 ROM, as well as a user interface Ul 806 having at least a display and a

15 keyboard. In Figure 8, the mobile terminal 800 is also shown to include a GPS
receiver 807 GPS. The processors 801 operating instructions, that is program
code corresponding to the mobile station’s basic functions, is stored in the read-
only memory 805 ROM and can be executed as required by the processor 801
e.g. under control of the user of the terminal. In accordance with the program

20  code, the processor 801 uses the RF block 803 and the antenina 804 to form a

(. connection with a mobile communication network, enabling the mobile terminal to

transmit information to and receive information from the mobile communication

network over a radio path.

25 In this example, the mobile terminal also comprises hardware and progrém code
enabling it fo use an E-OTD positioning method provided by the mobile
communication network. It further comprises a positioning method selection
device (PMSD) 808 implemented according to the present invention. The PMSD
808 receives requests for positioning data from applications running in the mobile

30  terminal 800, for example a navigation system and / or a Web browser.
According to program code stored in the ROM, and executed by the
microprocessor 801, the PMSD 808 monitors the operational state of the GPS
receiver 807 and the E-OTD positioning method. In accordance with the method
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positioning methods from the applications and / or directly from the user via the

5 userinterface Ul 806. The PMSD 808 uses the RAM 802 as a working memory

to maintain the registers that store the various quality parameters and to perform

comparisons between parameters describing the quality of positioning data

requested and that actually achieved. The PMSD 808 also provides indi-cations to

the user via the display of the user interface Ul, for example in a situation where

10 neither the internal GPS receiver 807 nor the E-OTD positioning method can

provide positioning data of sufficient quality to fulfil the requirements of the
applications / and or user.

Implementations and embodiments of the invention have been described herein
15 by of way of example. it is obvious to a person skilled in the art that the invention
is not restricted to the details of the above-described embodiments and that the
invention can be implemented in other forms without departing from the
characteristics of the invention. The embadiments described should be regarded
as illustrativ‘e, not restrictive. Thus, possibilities for the implementa;:ion and use of -
20 the invention are restricted only by the appended claims. Hence, different
implementation alternatives for implementing the invention defined by the claims,

including equivalent implementations, are included within the scope of the
invention.
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terminal device for centrally managing the use of said one or more positioning method by one or

more application program.

2. A method according to claim 1, characterised in that said terminal device is a portable
terminal device.

3. A method according to claim 1, characterised in that at least one of said one or more

positioning method is implemented in said terminal device.

4. A method according to claim 1, 2 or 3, characterised in that at least one of said one or more

positioning method is external to said terminal device.

5. A method according to claim 4, characterised in that said positioning method selection

device registers the connection of a positioning method external to said terminal device.

6. A method according to any of claims 1 to 5, characterised in that said terminal device is a.

~ mobile terminal of a mobile communications network.

7. A method according to any of claims 1 to 6, characterised in that the positioning method

selection device receives a request for positioning data from a particular one of said one or more
application program.

8. A method aceording to any of claims 1 to 7, characterised in that the positioning method
selection device receives an indication of a quality requirement for said positioning data set by

said particular one of said one or more application program.

9. A method according to claim 8, characterised in that the positioning method selection device
selects a positioning method for use by said particular one of said one or more application

program which can provide positioning data that fulfills said quality requiremént.
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for use by said one or more application program,

11. A method according to any of claims 1 to 10, characterised in that the positioning method

selection device monitors the operating condition of said one or more positioning method.

12. A method according to any of claims 1 to 11, characterised in that the positioning method
selection device receives at least one condition for selection of a positioning method for use

from said particular one of said one or more application program.

13. A method according to any of claims 1 to 12, characterised in that the positioning method

selection device receives a condition for selection of a positioning method from a user of the
terminal device.

14. A method according to claim 13, characterised in that said condition for selection of a
positioning method received from the user of the terminal device is one of the following: an

order of preference relating to selection of a positioning method, a desired quality of positioning
data.

15. A method according to claim 13 or 14, characterised in that said condition for selection of a
positioning method received from the user is entered directly into the poéitio_ning method

selection device via a user interface of the terminal device,

16. A method according to any of claims 12 to 15, characterised in that the positioning method

selection device applies said condition for selection of a positioning method to all of said one or
more application program.,

17. A method according to any of claims 1 to 16, characterised in that the positioning method

selection device receives positioning data from said one or more positioning method.

18. A method according to claim 17, characterised in that the positioning method selection

device determines whether the positioning data received from said one or more positioning
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19. A method according to claim 17 or 18, characterised in that the positioning method
5 selection device determines whether the positioning data received from said one or more

positioning method fulfills a condition received from the user.

20. A method according to claim 17, 18 or 19, characterised in that the positioning method

selection device receives and combines positioning data from more than one positioning method.
10

21. A method according to any of claims 17 to 20, characterised in that the positioning method

selection device provides the positioning data to said particular one of said one or more

application program.

t5  22. A method according to any of claims 17 to 21, characterised in that the positioning method
selection device provides the positioning data to said particular one of said ome or more

application program in a format requested by said particular application program.

23. A method according to any of claims 17 to 22, characterised in that the positioning method
20 selection device provides positioning data obtained in connection with a request for positioning

data from a first application program to said first application program and to a second
apphcatlon program

24. A method according to claim 23, characterised in that the positioning method selection
25 device provides said positioning data obtained in connection with a request for positioning data
from a first application program to said second application program if said positioning data

fulfills a quality requirement set by said second application program.

25. A method according to any of claims 17 to 24, characterised in that if said positioning data

30 received from said one or more positioning method does not fulfill the quality requirement set by
said particular one of said one or more application program, the positioning method selection
device informs said particular application program that the positioning data does not fulfill said
quality rcquirement.-
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maintaining in the terminal device a centralised register comprising at least one specified
condition for selecting a positioning method;
allowing an application program to send a positioning request; and
selecting a positioning method for use that fulfills at least one specified condition for selecting a
positioning method.

27. A method according to claim 26, characterised in that said at least one positioning property

of said one or more positioning method comprises at least one parameter indicating a quality of
positioning,

28. A method according to claim 26, characterised in that said at least one specified condition

for selecting a positioning method comprises at least one value required for at least one

parameter indicating a quality of positioning.

29. A method according to claim 28, characterised in that said at least one parameter value is

specified by an application program that sends a positioning request.

30. A method according to claim 26, characterised in that said selection is performed in
accordance with at least one specified condition by comparing at least one positioning property

of one or more positioning method with at least one positioning condition of a received
positioning request.

31. A method according to claim 26, characterised in that in said centralised register, in which
at least one register is maintained on positioning properties of one or more positioning methods,
at Jeast one register is also maintained on at least one expected value of said at least one

positioning property of said one or more positioning method.

32. A method according to claim 31, characterised in that said at least one expected value is

maintained by maintaining continuous connection with said one or more positioning method.
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34. A terminal device for the determination of position using one or more positioning method,
5  characterised in that it comprises a positioning method selection device (PMSD) for centrally

managing the use of said one or more positioning method by one or more application program.

35. A terminal device according to claim 34, characterised in that it comprises at least one of

said one or more positioning method.

36. A terminal device according to claim 34 or 35, characterised in that at least one of said one

or more positioning method is external to the terminal device.

37. A terminal device according to claim 36, characterised in that the positioning method

I5  selection device registers the connection of a positioning method external to the terminal device.

38. A terminal device according to any of claims 34 to 37, characterised in that it is a mobile

terminal of a mobile cormmunications network.

0 39. A terminal device according to any of claims 34 to 39, characterised in that the positioning
method selection device comprises means for managing interaction between sald one or more

application program and said one or more positioning method,

40. A terminal device according to claim 39, characterised in that the positioning method

t5  selection device comprises means for receiving a request for positioning data from a particular

one of said one or more application program.

41. A terminal device according to claim 40, characterised in that the positioning method
selection device comprises means for receiving an indication of a quality requirement for said

W0 positioning data set by said particular one of said one or more application program.

42. A terminal device according to claim 41, characterised in that the poéitioni.ng method

selection device comprises means for selecting a positioning method for use by said particular



11 y%4 0% () - CLOY%& () - %40% ()- | 10%& ()- ! &10%& ()-! p%LO%& ()- f% "
1 g(lo%&' 8| NC# ' 10%&' ()-! NC# ' 109%&' ()-1 10% ()-Z! NC ' 10%&

Nwi [ MC 1!'y(10 10 10 |

10! [NCB}' 1%&&' ()-!NC3}' 100& ()-1NC+}' 10%&' () - Of NC+}* 109 () - OkBaBNMC
11y, <940% U& ()- , <%40%, & ()- , <Y40%2d8 ()- , <940% U& ()- !, <Y40%

z} [ <nbC
ZIMEE

& () -

' <10% one of said one or more application program which can provide positioning data that fulfills said

quality requirement.

43. A terminal device according to any of claims 34 to 42, characterised in that the positioning
method selection device comprises means for maintaining a record of which of said one or more

positioning method is available for use by said one or more application program.

44. A terminal device according to any of claims 34 to 43, characterised in that the positioning

method selection device comprises means for monitoring the operating condition of said one or
more positioning method.

45. A terminal device according to any of claims 40 to 44, characterised in that the positioning
method selection device comprises means for receiving at least one condition for selection of a

positioning method for use from said particular one of said one or more application program. .

46. A terminal device according to any of claims 34 to 45, characterised in that the positioning

method selection device comprises means for receiving a condition for selection of a positioning
method from a user of the device.

47 A termmal dev1cc accordmg to clalm 46 characterxsed in that sa1d GOIldlthIl for selectlon of
a positioning method comprises one of the following: an order of preference relatmg to selection

of a positioning method, a desu‘ed quality of positioning data.

48. A terminal device according to claim 46 or 47, characterised in that it comprises a user
interface comprising means for allowing a user to enter a condition for selection of a positioning

method directly into the positioning method selection device.

49. A terminal device according to any of claims 45 to 48, characterised in that the positioning
method selection device comprises means for applying said condition for selection of a

positioning method to all of said one or more application program.

50. A terminal device according to any of claims 34 to 49, characterised in that the positioning
method selection device comprises means for receiving positioning data from said one or more
positioning method.
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51. A terminal device according to claim 50, characterised in that the positioning method
selection device comprises means for determining whether the positioning data received from

said one or more positioning method fulfills said quality requirement received from said

particular one of said one or more application program.

52. A terminal device according to claim 50 or 51, characterised in that the positioning method
selection device comprises means for determining whether the positioning data received from

said one or more positioning method fulfills said condition received from the user.

53. A terminal device according to claim 50, 51 or 52, characterised in that the positioning

method selection device comprises means for combining positioning data from more than one
positioning method.

54. A terminal device according to any of claims 50 to 53, characterised in that the positioning

method selection device comprises means for providing the positioning data to said particular

one of said one or more application pro gram.

55 A termmal dev1ce accordmg to any of cla1ms 50 to 54, characterlsed in that the posmomng

mcthod selectlon dev1ce compnses means for pr0v1d1ng the pos1t1onmg data to said partlcular

one of said one or more application program in a format requested by said part1cu1a:r application
program,

56. A terminal device according to any of claims 50 to 55, characterised in that the positioning
method selection device comprises means for providing positioning data obtained in connection
with a request for positioning data from a first application program to said first application
program and means for providing positioning data obtained in connection with a request for

positioning data from a first application program to a second application program.

57. A terminal deviece according to claim 56, characterised in that said means for providing
positioning data obtained in connection with a request for positioning data from a first
application program to a second application program comprise means for providing - the--
positioning data to said second application program if said positioning data fulfills a quality
requirement set by said second application program.
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58. A terminal device according to any of claims 50 to 57, characterised in that the positioning
method selection device comprises means for informing said particular one of said one or more
application program that said positioning data does not fulfill said quality requirement if said
positioning data received from said one or more positioning method does not fulfill the quality

requirement set by said particular application program.

59. A terminal device according to any of claims 36 to 58, characterised in that it comprises:
first maintaining means (115 to 117) for maintaining in the terminal device a centralised register
on at least one positioning property of said one or more positioning method;

second maintaining means (114, 118) for maintaining in the terminal device a centralised
register on at least one specified condition for selecting a positioning method;

means (109, 111) for allowing a positioning request to be sent by an application program;

selection means (110 to 118) for selecting a positioning method for use that fulfills at least.one

specified condition for selecting a positioning method.

60. A terminal device according to claim 59, characterised in that said first maintaining means

(115 to 117) is arranged to maintain a register comprising at least one parameter value indicating

‘a quality of positioning provided by said one or more positioning method.

61. A terminal device according to claim 59, characterised in that said second maintaining -

‘means (114) is arranged to maintain a register on at least one required value for'said at least one

parameter indicating a quality of positioning,

62. A terminal device according to claim 59, characterised in that said second maintaining

means (118) is arranged to maintain a register on at least one specified condition indicative of a

preferred order of said one or more positioning method.

63. A terminal device according to claim 59, characterised in that said second maintaining

means (118) is arranged to maintain a register on at least one specified condition for allowing the
use of a specified positioning method.

64. A terminal device according to claim 59, characterised in that said selection means (110 to

118) for selecting a positioning method for use further comprises comparison means (113).




10 U 10 U <9%4.0% U& ()- 34<9%40% U& ()--v940% U& ()-' 940% & () - ;/%o%q_té&'zé &24—
040% U& ()-HI U 7 uVv7/ 10 H& %40%l& () - | £C
#8108 8 694.0%& () - PYd0%& ()-1!3$10%dd& ()-3<%d0%l& ()- 10 U.9b@ 10
H f $109& () - %409 ()- 10d

32
65. A terminal device according to claim 64, characterised in that said comparison means (113)

is arranged to compare at least one parameter value indicating a quality of positioning provided
by said one or more positioning method with at Ieast one parameter value indicating a required

quality of positioning in a received positioning request,

66. A terminal device according to claim 59, characterised in that said first maintaining means
(115 to 117) for maintaining a centralised register on at least one positioning property of said
one or more positioning method further cormprises forming means (110, 111, 115) for forming at

least one expected value for at least one positioning property of said one or more positioning
method.

67. A terminal device according to claim 66, characterised in that said forming means (110,

111, 115) is arranged to form said at least one expected value by being in continuous connection

with said one or more positioning method.

68. A terminal device according to claim 67, characterised in that said forming means (110,

111, 115) is arranged to update said at least one expected value by receiving a parameter value

. from said at least one positioning method.

69. A computer program produet for determining the position of a terminal device using one or’
more positioning method, characterised in that said computer program product comprises
computer program means for providing a positioning method selection device (PMSD) in the

terminal for centrally managing the use of said one or more positioning method by one or more

application program.

70. A computer program product according to claim 69, characterised in that it comprises:
computer program means for maintaining in the terminal device a first centralised register on at
least one positioning property of said one or more positioning method;

computer program means for maintaining in the terminal device a second centralised register on
at least one specified condition for selecting a positioning method:

computer program means for allowing a positioning request to be sent by 'an application
program;
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