WD 03/ 098896 PCT/ GB03/01968 1 OPEN LOCATI ON MANAGEMENT DEVI CE Field of
the Invention 5 The present invention relates to a conmuni cati on network,
and in paptBoedsas, relates to an open | ocati on managenentPCHgB0301968n open
| ocati on managenent system and net hod, in which | ocation nanagenent on a
conmmuni cation termnal in a comunication network is perfornmed by using
the location information provided froma | ocation information requestor 10
out si de the conmuni cati on network. Background of the Invention It is

i nportant for a conmuni cat oeeEN netxwrol, MANAGEMENT DENXCEe network, to 15
govern the current |ocation of a nobile station, in order to provide

pronpt service for the mpbile station. In this way, the nobile network can
rapidly %@é‘%—rﬁ—r@—?—#@-ﬁ—'&ﬁﬁ%" 7¢3Ei on of the nobile station, set up the
connection and transfer information to/from the robile station, when there
i s51 nf or nmdel Presede hingsnttiahl rarntshaot a eesageat torbeaesentk, tand he nobi l e 20
station %’ar‘é@&ﬁal*hereny@éé @o Satnatc»b&{] 1§€£I§i%n%nab&£é?lrtn@é\h% a% BPQ! le station
may be ile L I;llchal idle state.
To ensur Ofﬁgloé’oﬂ?qaﬁﬁf“ﬁf SYS %Trg‘sam I n| at el 88‘?1?118& If‘%nr? gelf‘%n nobl | e
station MR AHEEYE™ befeah Jtnhé %m\ééscaﬁewht%twmhs PNBEATICE B XELRH | s
not engaged 1déradi&OMAtkrreal sromrotiednetonos Klogastionbén@limetican defwesmemne its
25 current,cedd hd QhAelichoisehef,RRd route an incom ng connection.

Locati on managenment in current nobile networks such as GSMis carried out
by two basic oper ati ons: pagl_ng and | ocation updating. 30 Figure 1 shows

t he pagi FgCcas 5 13 h98at i ng procedure inplenmented in a GSM
network. Sim I ar approaches are al so enployed in other nobile networks.

Wth the gonyerbbonak I&catédm\umg@ma&w&wa&egy,atmln@tnw&k cayer age
al ga is divi dethentucl)rrgn I I ea[tL%a cI usg 1l c%ltlled Lgcall Kely Arpgg@l o A
| otation Hrea isTthe ranufarl ch ?31 Wor ee s'trac 35 of t he
| ocat i onPTEFPE KEr VIS Fer §P9t“?°@ﬁ¥ ﬁtaélon alt 6€éf |‘”@ﬁ aﬁ'@am?%‘ﬂteh’é?twoélfdi?ﬁ of

cell s i n »abidhy themmdie Iteeslcaialtoasn wisthebmolalileestaribe, |secatredhe When a
nobi | e stahhodt iBRVES Efﬁ@k@f\emk@ﬁ@tth&m to@s AROLRE mob 81 d @@@@Ioan whéeRdaddag

procedure |s j%rl ered _an nobi statlon nf ar oe e Retwork —about
thi s chande® (o %%lanl on a‘?seaca%ﬁ L%rnta 2"%He TobI eents at' onx\% detect a

chinge ofsthbtat PHIEReH® P?I%lll?aé"ea“?{la%eifléﬁsouﬁe%fifd’ai“%%ﬂopy hreatieastative
i dentifi efay lod nbhind ecdld on itsheygaged in a communication or in an idle state.

To ensure the continuity of an already initiated connection, the mobile
station is handover between the access points. When a mobile station is
not engaged in a communication, the network must be able to determine its

25 current cell in order to setup and route an incoming connection.

Location management in current mobile networks such as GSM is carried out

by two basic operations: paging and location updating.

30 Figure 1 shows the paging and the location updating procedure implemented
in a GSM network. Similar approaches are also employed in other mobile
networks. With the conventional location management strategy, the network
coverage area is divided into smaller call cluster called Location Areas
(LA). A location area is the granularity at which the network keeps track

35 of the locations of the mobile stations, i.e., a location area is that
group of cells in which the mobile station must be able to be located.
When a mobile station moves from one location to another, a location
updating procedure is triggered and the mobile station informs the network
about this change of location area.

40
To enable the mobile station to detect a change of location area, the base

stations periodically broadcast the identifiers of the location they



WO 03/098896 PCT/ GB03/01968 2 belong to. On the other side, the nobile
station "listens' to the location area identifier(LAl) currently being

br oadcastwo oangsseenpares it to a recorded LAl (the LAl wheca/dcro3mass| ast

| ocated). If the two LAIs are identical, the nobile station does not do
any work. However, if the two 5 [Als aré different, the nobile station
interprets this as a change of |location area, a |ocation updating
procedure is then triggered and the old LAl is replaced with the new one.
At the sawrkoid B, drhehslhbe sStatl itan mavdlé fitesidrhelnadenke trethorilkcation
change ofy b4 Sidefl s £iERQLADDLLG AEIMBE Kng BrOSRISES: hAE LREAMdNY RIogedure on

its side in response.to receiving the 1 otificatio 0 to_pronptly
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not i f i catirotessEhethe hpdquiodlerredireadsedst dige fhee2fbreecrdeadeiofing hehe

ngg wor K iaef £aseson ety Jueh &Qﬂpt{l@em&%‘éofﬂ% E_@%chocja%iomt@@ mobile
Furt her nor €. t he power of the nobile station is consuned very quickly
because G6f2EOnti nuously transnitting signals fromthe nobile station to
the nobile network. 25 In practice, two situations usually exist, one is
t hat dif fier et cowbintéonalel wgrthos emde Cegpnavdcesers: siethanhsi hel baspatiEse
Ist at It ons cioHtfrfﬁ%u§ﬁ{r%r@£c$,ﬁst@rthFt|§Q E?inth!é Mtb?@%r?i atel Q@Ji%nb@ fRer ferma t he
ati on _managenent .on ._nobjle,stations ngi m
rggpecti \?ef‘é}?lg‘teh“fétaol rércocrjln%ar_nioélsh'nath?%eéls rr%%?ﬁ% ﬁe?‘&%rskg%@ghna&d make t he
| ocat i on SREPREIGENENIEC0RNS £8ItAseFd RBFed I ot!B0 LR 23P F endt EiceFRT e8P Dy t he
net wor k = ApbeMertihicughotifeesrobe | rebhege wertkotk ithe cabhee tod jper LT mThhe
Lﬁcati on m:ailaﬂﬁeg%eamrlki B;&dag§e@rtﬁ%-upﬁaeir@i ?a&txéaai@gﬁ 1y s_lclﬂ_ﬁ,l E@rf@ibc&zi@e t hat
e over cost . wi i ncrease. because ver ilding up
t he base%é’t ations d rtfk%nneo(%é]r?leca??l%'i I%eljerf ﬁge %{&géevé%t %%Fe&e? rr}%aﬁeg%at ter is
thht t he ¥PFReady X8t 11y F e SOEFRAESES CHFAbTH 38 b PREKT TG 't HESPHESL TN
managenentscahndtridersedd, | chentliar afethe hobidddstatopy disncerramedmeent i onal

t echni quenf k1 P8EEAIET 1T cbRE et/ OPanshBAGGEMEBIYnal § AR iHRbhbE 18€t WOr K,
t he nobi Is%apet rgl%e&gbqugsn%agﬁl ocation nmanagenent in a | oop manner,

. Q O . .
since thé nobrl e ations an € nmobhil e

25 In practice, two situations usually exist, one is that different mobile
network service providers set up their own base stations in the same area
and use their own base stations to perform the location management on the
mobile stations belonging to them, respectively; the other one is that the
mobile network A cannot make the location management on its users moved to

30 the area not covered by the network A, even though the mobile network B is
able to perform the location management in this area. The disadvantage in
the former is that the overall cost will increase because of the
overlappingly building up the base stations in one area, while the
disadvantage in the latter is that the already existing resources capable

35 of making the location management cannot be sufficiently used.

In addition, in the conventional technique for performing the location
management in the mobile network, the mobile network performs the location
management in a loop manner, since the mobile stations and the mobile

40 network continuously exchange location information. With more and more



40 network continuously exchange |ocation information. Wth nore and nore
WO 03/098896 PCT/ GB03/01968 3 commruni cati on networ ks rushing out, many of
t hem havewohw/ogsmpabi | ity of tracking the users' |ocati on®CamdBusmideRei r own
network scopes. In fact, many inforrrati?n systens are now able to track the
| ocation of 5 the termnals belonging to them For exanple, |BM has

devel oped a system for tracking the location of its staff tinmely, in which
the systemmy track and |ocate the positions of the persons working in

t he | BM buinhghirgtidohnetw@rks frashexaopt 2 madete nhen hgvahthehcdpabilong of its
staf f now,gtayg Bye ueBRCKh DG iBEs ti FRGAR He SY S8 MeRbofihechilisl. di ng;

determ ni ng whether or not 10 the person may receive calls by checking the
status of the Thinkpad used by this person. The system even coul d know
wher e andowhaft -t REVpERSHHAF LN FBFEA 2T OI0I2RGS B ERsk Ry 1PREARBr&E | ogs or
bl s1e pagesestameshlisnbéhegisy Soemdyy Fdd sxperlsoniBM had kevelaprirs castiean

net wor k cul dal-rke the Rdyaage ok thersl @ﬁ@tlyomnmﬂmeeﬁ@tsyémphwn in the
bui | di ng to %\r/lgr % he_ |l a atl on mana

iLfs.us ust I y
wor ki ng if- i fg, PYhE BT dén ot 9?1?150% "forklﬁg i ﬁ(ebe r%&lg%gcf‘
In this cfé%‘@ugh'tﬁ%r ﬁﬁmqlé ndtreTieieguid cetabt fee 94t Bt SF%%faPP‘tSr?tF}ﬁ d%at. on
of the nuobietleingstisd itdms-and edyslyym tdfe tius dusldimgm d9rermigahg twhmeher ackiaig
sygtemi rl:hremaersgllﬂin{a‘;i flébel%tcfaqm& @oeﬁédmg@sdh)é @@g‘thar@ Iagelma;tﬂaanused

various oF 5 Sy St ms ca provi %S ocat | on |n |on or exanpl e,
in the né{owrkﬁpié%flgwmyh%%%rﬁhet %%qseﬁfc]%ldlledparﬁ?ﬁds‘ioﬁéd moER%i on
i nf or mat isgatef ba tiolsi persshatlifonhofcoamuseat ipp gaeokkngpuilieca®8 thecat i on
Chan?' ng ddﬂéﬁa%té@@hgflokgglclnr g&:’fhgteﬁgrﬁﬂf |fbﬁ/cttllbg USehe b-ﬁhfdlbiér deyovefn t he
ile netwo r eat uce i t. cQ t i
%or mat ?Ct(g’n % aphon mg%a%eme ?é’%l on t ?rosuwﬁg e lg%tl A IQQC% %ﬂscl osure of

t he | nvemUi &1 o930 henLwedsdr earike RGHATY Wélbr%sé‘?ﬁucieﬂ\f@ﬁ%r o tt]Fﬁesr &2F% now
provi ded tar ypéhe deggatk cnulthmagementiatdevi beaton operrmhbtat P rrheanegeérent

syst em ang PRInRogk e df 9§ dHeO¥d HHsN - dnh end Q@@iitqaeima@kmt kP& @f i@anndser in a
ComTUnl CQDtI 9&11 net out c%gm.nuougfyategc angg_llfx Egsll_l% {&%gﬁégl%;l \»%}L_{:E'IS{: t he

communi cation 95 N , SO as y reduce the over of the
né? wor k f“BPllepéF?‘berﬁFnjg’GPﬁ%d 1'Gc EtS BH“rPéﬁ%gerrent Vi ened from anot her aspect
the present invention provides an open |ocation managenent device, an open

| ocat i on 1HRRAGEEBFHr i SYS @M @tdnielpesh § OF providing location information.
For example, in the networklized subway system, the system could hold the
location information of a mobile station of a user by checking the
25 location changing information of the train taken by the user. The burden
of the mobile network will greatly reduce if it could get the location

information of the mobile station through the subway system.

Disclosure of the Invention

30
In accordance with the present invention there is now provided an open
location management device, an open location management system and method
for providing the location information of an user in a communication
network from a location information requestor outside the communication
35 network, so as to efficiently reduce the overhead of the network for

performing the location management.

Viewed from another aspect the present invention provides an open location
management device, an open location management system and method for
40 providing the location information of an user in a communication network

from a location information requestor outside the communication network,



40 providing the location information of an user in a conmuni cati on network
froma location information requestor outside the comuni cati on network, WO
03/ 098896wB@3/0@B93/ 01968 4 so that the communi cati on net womlGBIGOIWSgover n
the | ocation of the user even when thejuser noves into an area not covered
by the network. Viewed from another aspect the present invention provides
an open 5 | ocati on nmanagenent device, which may be provided by a separate
third party or be provided to each communi cati on network as an attachnent.
Vi ened f rsontlatothe rcopmprctt tdre nprwesk moul AveEYer driher rAadee &4 ©lfeHStocat i on
managenerdvef] @itief eshclis@P@BveHGALd QA ABRAgetTRbesysSbemhantetwihod capabl e 10
of selecting an appropriate |ocation information provider based on certain
selection poljcy. Viewed from another aspect the present invention provides
an open IVdS‘éﬁ 5%”“ MEREYEnBR S GeliT 8t Rar h%‘?eé’hoznedpf%"lgﬁséﬁn ®iprising a
| otat i on b5ativhoranegrnentpAeviagerwhiich tmayope EeBEHNEY tthePTtefthdRe or nore
| ocat i on pairtif @irNBd ipRBv PIeadvt dedash capaln ieadforpestwni ag anosatacbmentanagenent ;
a location information provider selecting neans for selecting one of the
| ocation j.nf o({ergati on ghrovi der i}Q t he | c%gvieg infornmation grgnvilg$ riloh St
to provi dé®Ye ‘FELA o AfOTTati 0f of a user Tor "the Tocation infornation
20 requesEpRIeNent rdYHENSENt PR FEFEES TRBRIPERE GVREFY AP CRitheh HRANGenent
WG h respeEcteleatime avS&iprbpoiata 1weatdronnfeariat hmat poovidegussedran gertdadeat i on
i nf or mat iQn.nathfydng,means for notifying the location information
requestor the location information of the user provided by the selected
| ocation information provider in the |location information 25 provider |ist.
Pr ef er abl%evfe [pPe SBAERGIFERPRGCORND PHY e s HITEHEN PFOEAEF AT RBFTageit it
devi ce calp&idesieny &&iide | ebatdavarizfioimahion corovisdeg asébewtiong neans
sgl ects tihe lRcati QRob LT MBId ebr RLoyiday hasess o7 speekfidesplaetéon 30
poli cy. Frelerably Lhe present,|nventil.on provides an QRERLACAL on
nmanagenent’ d_“ew pe,p conpri si r?g a unl%]ue_ use IS assig ed to individual
user of g&ratiopotBoOrBACINM BFHREPDFe! eGIBS TR ANk s SF P 6eRLPEPS ARDr mat i on
provi der .1035t iBnefefoalhyidnhprpridsentini theehédagiopriofptes iam mpeiddrotst on
Wanageﬁertfg pﬂﬁz\ihele)ohte@&%ﬁ:&éﬁ ngtfarnla%ﬁ] i0@Na m@la%ﬁf]?eﬁe tl@@i\@oflofnf%t:ﬂitii:&% t][le
correspondence rel ationshi et ween user .Q er o]
t (ge I ocat]"i‘:’Slﬁes:atrcﬁr orivaf TN Br ovi ae]?eqélthe%to ePForTRe %Jgs%rt ) S8 maRRlLrbE

with respect to the user from a location information requestor; a

location information notifying means for notifying the location

information requestor the location information of the user provided by the

selected location information provider in the location information

25 provider list.

Preferably the present invention provides an open location management
device comprising said location information provider selecting means
selects the location information provider based on specific selection

30 policy.

Preferably the present invention provides an open location management
device, comprising a unique user ID is assigned to individual user of said
location information requestor and said location information provider.

35
Preferably the present invention provides an open location management
device, comprising a location management table for storing the
correspondence relationship between the user ID of the user and the ID of
the location information provider selected for the user.

40



40 WO 03/098896 PCT/ GB03/01968 5 Preferably the present invention provides
an open | ocation nmanagenent device, conprising said open |ocation
managenerwodemysses i s a part of said |ocation informtionpPCeEgBsShoss 5
Preferably the present invention providgs an open |ocation nanagenment
device, characterized in that: said one or nore |ocation information

provi ders each having: location information answering nmeans for receiving a
| ocation information inquiry request including said user ID contained in
sai d | oc#ederabtnagenerisenequestsioanskovddes e iraennipdshéor esudderohit t he 10

| ocati ongbpfQr rr@énrpisnsﬂn@qglalrdy ob&h 98k4t 10RERknk§&RIN OfevTRBAGE B rtdey iaed a

current ysE atlIo ,f connec red to said location information answering neans,
for recordih f’erm nal’ S ihes ofr the users being registered in said
g g )
| ocati on rovr der and the user |IDs of the users, respectively; location
p p Y,

det er m nirrgfevedhs thbarredeterinvenrignt vl desakn orpehniaairath oRnafentst t he user
havi ng ttievib%ercﬂaDaar&%Q&qnbyha%al gailaoead lanmdrféf @Mmlb@rrnfaﬂ@weam ng means,

answer i n§" R rreans BT oneShdRet 85 ah sen i 'nvention pr ovi des

for an opetPcapion dﬁé?ﬁ“ﬁﬁl?ﬁaﬁa@élﬁ%(nfe‘%’fé %Cl%‘bﬁ?ﬁr?%dnbsecfn@ocronﬁﬁ’r%e | Bati on

i nf or mat isetd lpesgpiestmagamthtonerest nené facatiwnirnftbe megsuon qfr o der s,
char act efbgfdonl ihrbhadeioh GiosYSE @8 UGt High COIRREbS indgaddheapedeviogata on
managenenl A 68, {06 PLOVIALDD bhehorallo, | g&gm&&p@ngweaagser

provi ded B one" or nore location information providers for the
one of tﬁ@a%fnef@f /69198 Thec SeTuRat rFch‘irﬁfattflﬁriisreéa%fl%rrseglftr?rregsjp’bnse to a
request fsetd percaorom mpvilecahdorhenasageemt wWhe spespeetpacdivhie:user from

one of th%cm%noéet@rﬁﬁnnb%h.banoirnéé'trerfﬁlﬂl(ﬁﬂ Elﬂqlﬂeﬁtﬁbﬁ,lﬂfbﬁn&ﬁeﬂ df_OC&ti on
npnagenent, d%%}ftggav Lyt Navh g o8 dQCRY 10Bq | QLB LoRoREoMer |1 st for

recordrng nore | ocati on ormati Qn providers

capabl e GPSYRRSMFPRT :?@dl %R?a??‘&ﬂ"rnﬁaﬂ%?gé?@ﬁtwn Ilﬁéa’f’i‘a&ﬁo? rﬁaﬁf‘)n%ﬁ FoH pr ovi der
sel ect i ngoneans frgormsdloscanismgr oremednst-he | ocation information providers in
the location information provider list to provide the |ocation information

of a user,; fof fk{rno ah@GALT OLL 0 AIITBELON. " SUESLAN grmdgg%gna?@ op@n @ request

f or perform n cati on nmanagene res he. user from one of

b 3BT GGSRTIGR TPGPHEE! FF FhaUSSPELSS) GeabT GHTF IS R SHEFORFISN ng
means f oreqwesttiofyiamg dreeof gwaki brrak hdrodnfgrmnehiore guessiders t Isbatastariand
i nformati;anciefe: the ssdfenphothdedobyridiag sel esdedotaGah i mnabaianrt nadiiea
prcnﬂ der f%p ng%iding the location information of a user provided by one of the
one or more location information providers for the one of the one or more
25 location information requestors, in response to a request for performing
location management with respect to the user from one of the one or more
location information requestors, the open location management device
further having a location information provider list for recording the IDs
of the one or more location information providers capable of performing
30 location management, location information provider selecting means for
selecting one of the location information providers in the location
information provider list to provide the location information of a user
for the location information requestor, in response to a request for
performing location management with respect to the user from one of the
35 location information requestors; location information notifying means for
notifying the location information requestor the location information of
the user provided by the selected location information provider in the

location information provider list.

40 Preferably the present invention provides for an open management
management system characterized in that; said one or more location

information requestors each having user number storing means for storing



| ocation information provider list. 40 Preferably the present invention
provi des for an open managenent managenent system characterized in that;
sai d one WO 0898894 ocati on information requestors each havcmgBeseIosaunber
storing nmeans for storing WO 03/098896 g’CT/ GB03/ 01968 6 the correspondence
rel ati onship between the termnal |ID of each user of the |ocation

i nformati on requestor and the unique user ID assigned to himher in the
system location information inquiry nmeans, for sending to said open

| ocat i on tmRnagekeninddevé Gelacloasmiy pacwenageeatniheUEsbt Seachclsedi oy t he

user |ID OJheal&:%%Eon E’l?éﬂa@p&y r%Q@eé%B?%%’&t tlllé‘lﬂﬁﬂﬁ'deoﬂs&r %'Qs%%gﬁ&i t@n open
| ocati on managenent stem accordin characterized in OQ? or

more | ocdtfon lﬂfrc;’renﬁ TSR proser ty égl[-eoé(‘f‘ﬁthoélvilrrll%ulr?onéeﬁflfoflftolrn %lrdrlr% ion
answer i nggarearpenl1 Dodgagi o é@é«‘rlgvﬁimﬁgt devbeati bPrathPHMIBEIBEE IFIFPSE r equest

i el udi nginsaudingsette ubk& condBianeskd.n sai d | ocati on nmanagenent request, and
for returning the result of the location information inquiry to said open
| ocat i on rrent devi ce; agurrent u |ist, connected to said

na

| ocat i on F*F ?r("i‘g PSP S e ﬁntloéerrovfges FREGPAPRG the TP MPRa? DS of

t he user §ya®mbe¢fwgdr@@|c§ﬁ@céerwdsm &thcﬁaP%rPnﬁr%lnﬁé? 1868 tRe user |Ds of

t he user shfordmaeadn prowiekes anh ngvieanspcdtdon detfermatribngartsheringca¢dnen

i 1 or mat 'fQP r%Een;lI?@ ASBEa DAV ngfotrtﬂ&l%e{ndu@rip rr‘&ﬂlg@cd 192{1@%9 Ja9gatdeon

i nfor rratl gn__answering gg ocht?o% marg)ar e%gnrldl n%the I t| Qn 1|lrnflor I’@l’[l on back

to said PoCAT n i it Or At 10N answering er abfy thé present

i nvent i oRePHEVPHESeatPEpért Iléé%ﬁlﬁaéwr’rraﬁ%éﬁe’%ﬂ Sag‘}ﬁpéml%ﬁépé’ct erized in

t hat: saméhdecati @avidd;os mairicatt peavildet, csehecking meahdosaliesct s t he

| OC?t i Oglhfma%rf QRN dREnDaSEH &@orcﬁﬂ?@ctﬁé Qeﬁfﬂn@@{i&nothleNserQS
refera resent .inve rovi des, an ocation agenen

sjysstem C%Jrré?cf%%sfgﬁel A7t FHf r& !Loscéilt DPER 1GEaT |dg(rg1g?nfr?§r irlrjesn F%glv?%e qurt her

conpri si AGCat 08 carteEM: A TRSE Nt £ OF alt t@T P HLNGt Biq H@C%%@ndd‘rff’é‘&aﬁéﬁ’él

rel ati onghe pudeet veengtire user 1b Rrofidddebyiserdandat e LEfqivat e | ocatl on 30

i nf or mat 'aggne[}rlﬁglnqe%ﬁs Seal @Cf&d S&Qflng he,US8sat i Vh BWedrddc@bh &aek ey saspect the

present i nvent| on rovi.d open | ocatl on management met hod,
or atlon answer

d°'n f're’ i
characterlze , conpr|3|n5' e StepS of : rece|V|ng a user | ocation
ndthagenment request i ncI uding a user ID from

Preferably the present invention provides an open location management

system, characterized in that: said location information provider
selecting means selects the location information provider based on
specific selection policy.

25
Preferably the present invention provides an open location management
system characterized in that: said open location management device further
comprising a location management table for storing the correspondence
relationship between the user ID of the user and the ID of the location

30 information provider selected for the user.

Viewed from another aspect the present invention provides an open
location management method, characterized in that, comprising the steps
of: receiving a user location management request including a user ID from

35 a location information requestor; sending to one or more location
information providers a location information inquiry request including the
user ID; receiving the returned location information from the one or more
location information providers; selecting one location information
returned from one of the one or more location information providers;

40 returning the selected location information to the location information

requestor.



35 a location informati on requestor; sending to one or nore |ocation
information providers a location information inquiry request including the
user | D, weasiovispg the returned | ocation information fromPCh&GBEIMO1WE NOIr e

| ocation information providers; selecting one |location information returned
fromone of the one or nore |location information providers; 40 returning
the selected location information to the |ocation information requestor.
WO 03/098896 PCT/ GB03/01968 7 Preferably the present invention provides
for an openfdraday ithe prEsagenBrentivethogtidharactaer bged locatinatmankaetener
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i nvent i omeprsaereednarheopesvildecat i on managenent 15 nmet hod characterized in
that: said selecting step further corrpri sing the step of selecting the

by o er ot TR 80 ML DSSH ADIRRTLL SoenSRIBELONROIEY:

Pr ef erably ese I'rnventi on es an open Tocation nmanagenent 20
net hod cH%%ta%‘i prAsEer Feach it ;chegj &aééltégéfl%l§t‘é'ﬁqflﬁr’i°h8?db8ﬁﬁ?l sing the
step of storing the correspondence relationship between the user ID of the

user and pbgedab1 Pfcnther dsef@tingddnd 13 OBt 4 aRr SPehdBdcag ebe Ghfghdment t he
uper. 25 BLSL o cﬂgrsccrtw{ze ni@fc hfgfee Argnidgs. Haesidy el WidLs oy be.
descri bed“eb of 6 erence e acconpanyl ng

dr awi ngs, Stleﬁ %lsé}FCtSBg I'—*ihﬁu}%afl‘i’% 18f%ﬁné‘§?%fh1p§ﬁ%‘\ﬁeﬁgba§'eflo%tgP% fﬁﬁnagemant
process igelactiponw@ritvonal way; Figure 2 is a conceptual block diagram of
t he open | ocati on managenent - system according to the invention; 35

Preferably the present invention provides an open location management

20 method characterized in that: said selecting step further comprising the
step of storing the correspondence relationship between the user ID of the
user and the ID of the location information provider selected for the

user.

25 Brief description of the drawings

The invention will now be described by way of example only, with reference

to the accompanying drawings, in which:

30 Figure 1 is a diagram showing a location management process in a

conventional way:;

Figure 2 is a conceptual block diagram of the open location management
system according to the invention;

35
Figure 3 is a functional block diagram of the open location management

system according to the first embodiment of the invention;

Figure 4 is a flowchart of the process of the open location management

40 device according to the first embodiment of the invention;



Figure 3 is a functional block diagramof the open |ocation managenent
system according to the first enbodi nent of the invention; Figure 4 is a
f | owchar twofo3nyssopr ocess of the open | ocation managenent P¢@/GBos0SS
according to the first enbodi ment of thg invention; W 03/098896
PCT/ GB03/ 01968 8 Figure 5 is a flowhart processed in the |ocation
information provider according to the first enbodi ment of the invention;
Figure 6 is a functional block diagramof the open |ocation managenent 5
system acagish AQid @ tihwciecopdosizisediimenie dbcdtheni fenhatdon aredifemgure 7 i S
a flowchatt,Aink e PROGESS: Unidi&eRPe? LRCabionigRNagement device o
according to the third enbodi nent of the invention. 10 Detail ed description
of the preferred enbodinents of the Invention Figure 2 is a functional
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npnagenepl . 48k Cest0lodiRgnMehi fie8e ke SomaURdEat ORBEIWRRK 802 20 the
| ocation information of the other termnal held by the |ocation
information provider i as the |ocation information of the user. In this
way, the FéevRfuAi tafi Bichétiadr R a2 gy aR dtinitie tRE" | B2 by BYERIHY t he
| ocat i on syEtEwgesEntiion toetiaiinvéreinm nak Helwongi Mgote Rt swl prérelldcdanioa 25
user to the:fRReR: lRcadd ?61 r@a_@g\%eﬂtlcggt'i&ﬁm;%ﬁm%ﬂ Ghgeeices NN esslt
appropriate locatiaon information provider. for r rovi e
T on tPr GRER 1O S oPRER e P RAURE 130T i SptlP bcl BB AT
resul t, dReiqeuARt Fgletisdene drot HencHRvERt dari DIPVABEWSr RUESE haf2be'Y educed
and t he coamwekcain oanagetwor knreyy siifdhecoErt| yermdkel s heedd@varitcageswnf t he 30
%t ernal ¢-geat b?&a&@@@@fcﬁclncta(@iéﬁliﬁf$ﬂ@th&c@)Eb@f&eﬁ‘ﬁnﬁgeniﬁ.ntThQrbpbﬁr ninal s.
e structure of the open.lacatjgn n S .

concept SRS TTtID 2o U T T Bl Acibes roaer o ad: vl 18
| Htat i on thanegeRrErt 1eiRTeRiFc ebridiend e FHEIPHVRLE G SRS UREE°Fhat t he
syst em asstgmet doruprquigier dentsi ficc dbsgrionuinferm{tieneiinahe erserreferred to be
a user ID) to each user enjoying conmunication through various termnals.
A user identlfylng Pﬁ%)cc%%%ur!i%aE’leornf %JH%‘EktszOHgP cBﬁ:h{'cg tht NRpUSE oL D-ARPNY
t hree parfll es, I.€., the communication network, the ogen_

the location management on certain terminal belonging to itself held by a

25 user to the open location management device 101, which determines an
appropriate location information provider for the user to provide the
location information of the user for the communication network 102. As a
result, the running burden of the communication network 102 may be reduced
and the communication network may sufficiently take the advantage of the

30 external locating resource to make the location management on terminals.

The structure of the open location management system according to the

concept shown in figure 2 will now be described in detailed.

35 The open location management system according to the invention assumes
that the system assigns a unique identification number (hereinafter
referred to be a user ID) to each user enjoying communication through
various terminals. A user identifying process is performed through using
the user ID among three parties, i.e., the communication network, the open

40 location management device and the individual location information
provider. For example, different kinds of communication numbers belonging

to one user correspond to one unique user ID, these communication numbers,



40 | ocati on managenent device and the individual |ocation information

provi der. For exanple, different kinds of comrunication nunbers bel ongi ng
to one uswp ospvssecpond to one uni que user | D, these comumrCcTaiBooni1gwENDers,
WO 03/ 098896 PCT/ GB03/01968 9 for exanple, being the nobile phone nunber
of the nobile phone owned by the user; the IP address of the conputer held
by the user; and the paging nunber of the pager owned by the user. The
invention acts by referring the user as an object when addressing the
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provi ders L0 the d %Qﬁ 1190, s1.0f o @g&h&@ Q&&\él df([)l list 1012 and sel ects one
a

of the | 6cati'on information providers sen ck the | ocati on

i3 or mat TBR, CFRUHEEpETs 8] g ERE e f BICLHERT Gr I FRY PO cAL POR th&hagenent
Wi t h r espegtinyouttive 10&ler wiyabneernve 85lasehinmmeradenenhepwptst 1@xhe open

location management device 101, the location management request including

the user ID of a user and a request for asking the open location

management device 101 to provide it the location information of the user.
25 '

The open location management device 101 includes a location information

provider selecting unit 1011, a location information provider list 1012

and a location information notifying unit 1014.

30 The location information provider selecting unit 1011 sends a location
inquiry request to the location information providers in the location
information provider list 1012 and selects one of the location information
providers sending back the location information, in response to a request
for performing location management with respect to the user from the

35 communication network 102.

The contents stored in the location information provider list 1012 may
include the IDs of the location information providers, and the performance
thereof such as the coverage, the positing precise and the cost time for

40 positing.



The contents stored in the location information provider list 10'12 may
include the I1Ds of the location information providers, and the performance
t her eof swohsasssthe coverage, the positing precise and t hectmso3pigse for

40 positing. WO 03/098896 PCT/ GB03/01968 10 The |ocation information
notifying unit 1014 notifies the conmmunication network 102 the | ocation
information returned by the selected |ocation information provider. The

| ocati on nmanagenent operation procedure according to the first enbodi nent
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provider SELESting Uiis L00%e30,(21 8, L0, 1RSSR AL IEARAGE.LAOMANY  of

the | ocation I nformation rovi ders certain ure 51s a
f3%wchar FeEW3W Hf LA 6Pocae°s§’e?% Phe"e Je5'6n W’ff”é‘?arféf’floﬁo ptovi der
accor di ngotmurtihet fonr setwenbodizment of the invention. At step

In addition, when the location information provider selecting unit 1011
determines there is no location information provider capable of providing

25 the location information of the user based on certain trigger, it will
return a message presenting that it could not provide the location
management service to the communication network 102. The trigger, for
example, is when all the location information providers return rejection
message, or when the location information provider selecting unit 1001

30 fails to receive any message from any of the location information

providers after certain time.

Figure 5 is a flowchart showing the process in the location information
provider according to the first embodiment of the invention. At step

35 $501, the location information answering unit 1031 in each of the location
information providers receives the location information inquiry request,
detects whether or not the user ID included in the location information
inquiry request exists in the current user list 1032, and if there is no
corresponding user ID, at step $502, the location information answering

40 unit 1031 returns to the location information provider selecting unit 1011
a rejection message presenting that the user is not in its service scope.

And if there exists the corresponding user ID, it means that the user is



35 S501, the location information answering unit 1031 in each of the

| ocation information providers receives the |ocation information inquiry
request, woeBeeisss whet her or not the user ID included in trhe/dBsaiicen
information inquiry request exists in the current user list 1032, and if
there is no corresponding user ID, at 1§Tep S502, the location information
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enbodi nent _and t he descrlptlon 20 there is omtted. Figure 6 is a

fithct i on&FCBI SCckS Fi°BGFAIR of the open | ocation management system according
to the second enbodi nent of the invention. 25 In the first enbodi nent, the
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i #fcl udes therentat f oifEtagement table 1013 for 30 storing the correspondence
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pr ovi der Sgtl:eemcglcgg:dlfgéttolgr}el sreceos egrgﬁloovdelmgnt of the invention.

25 In the first embodiment, the location information provider selecting unit
1011 executes a selecting operation whenever there comes a location
management request from the communication network 102, in order to select
a location information provider for the communication network 102. The
second embodiment further includes a location management table 1013 for

30 storing the correspondence relationship between the user IDs of the users
and the IDs of the location information provider selected for the users by

the location information provider selecting unit 1011 respectively.

The location information provider selecting unit 1011 stores the

35 identification information of the selected location information providers
into the location management table 1013. When the communication network
102 sends again a location management request, the location information
provider selecting unit 1011 firstly detects the location management table
1013 to check whether or not there is a location information provider

40 corresponding to the user requested by the communication network 102. And

if there is a provider, the location information provider selecting unit



The | ocation information provider selecting unit 1011 stores the 35
identification information of the selected |ocation information providers

i nto the womanysspe managenment table 1013. When t he comuni ®atrigBU3netssor K

102 sends again a | ocation managenent gquest, the location information
provi der selecting unit 1011 firstly defects the |ocation managenent table
1013 to check whether or not there is a location information provider 40
corresponding to the user requested by the conmunication network 102. And

i f thereios1 aepiOthdelqcat hen liaCAira@or NhQIITRt tamept A des 1sedEiohi ng unit WO

03/ 098894 , PCILERABLOI9R8r dizelOlL sends the [ocation information inquiry

request to the [ocation information provider directly. According to the
second enbodi nent of the invention, the location 5 information provider
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par amet erxrénagement request includes at least a user ID, and the location
management condition parameters such as the required response time, the
precise of positioning, the previous location information of the user. At

25 step 8702, the location information provider selecting unit 1011 in the
open location management device 101 extracts the location management
condition parameters from the location management request with respect to
the user. At step S703, the location information provider selecting unit
1011 sets the location inquiry priority of the location information

30 providers in the location information provider list according to the

extracted parameters.

At step S704, the location information provider selecting unit 1011 puts
the user ID of the user need to be located into the location inquiry

35 request, and sends the location inguiry request to the location
information providers in the order of the priority. At step S$705, the
location information provider selecting unit 1011 receives the location
information answering messages from the location information providers.
At step S706, the location information provider selecting unit 1011

40 detects if the location information provider returning the location
information has the highest priority among all the location information

providers capable of returning the location information. And if not, the



At step S704, the location information provider selecting unit 1011 puts
the user I D of the user need to be |ocated into the location inquiry 35
request, wod3sessde the | ocation inquiry request to the | oeaTiGBu3/01968
information providers in the order of the priority. At step S705, the

| ocation information provider selecting unit 1011 receives the |ocation

i nformati on answering nessages fromthe | ocation information providers. At
step S706, the location information provider selecting unit 1011 40 detects
if the | eeatésenremras nat sosp VoV iagdercanet gy ng reheitenchd iappwerinbor mat i on
has the highest, pid gLt ¥namReded briheakocatian shpy or mati on providers
capabl e of returning the location information. And if not, the WO 03/098896
PCT/ GB03/ 01968 13 process returns to step S705 and continues to receive

t he answeti#igP AEsales lopftipasinforpatirpcesd Ipigeids 104 SEBPTS7HE At step
SA7, thaotaxtiahi DiforndtdbrAtasophdaksfaridngtainiht dddnietiwmaetyrek 503.0cati on

information, as the respond to the comruni cation network 102. It wll be
appropri ed fo persons I.led in the t .that at %;lmatl on
provi der %ﬁia‘”\'/lllr% ?Prlﬁ§e ffﬁ ior ey Sive Skﬂled the the % Lhal(\tr ol\clﬁ)édelf)gm

hi gher rlrlé?li’ﬂlayl‘?fh@ﬁo‘fllﬁe§ 609 dée é*l"ighla%‘f @Fhoﬁlﬁe’" llt?af‘%jtéf’[f’ﬂ?‘? rressage, and
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ers etu ocation 1
i nf or mat FoR” Provi T&F° tapab] e pr 6V The Tocation infornation o t he

user baséde dr?céé%ctnaFﬁfctrF“P@@élr pr PULARF IslelF%'fW{gnur&tne%]s]aS%terf‘Sn%sr &8 ilfig t hat
it coul dnAoloqardati defértreti@catodiiermrgehent sewiow toe lheticonmuni cation
net wor k t;9¢4:R@ £ COHMBENi a5 &N bREIIVBH KehQ2in TRegddr, 9geki11 fretudXampédsage s

men all' the location infornma %9%%50% gler S oL &N ?Eﬁ%‘% on. Jressage, or

en thePFGCALTON N ormamng%l er ect|n uni ails to
recei ve &Ry TBRFRIGHEEIOASFITET tHhSnCWB%'sé‘ﬁﬁloereFWkZBO% ‘0GBt iGrhI9er
i nf or mat ifon ¢ueopiders vafeherllceh¢ diopatiomeinfegmttionnorowidérs trhaeif| owchart

shown in rteb SHien 7mesis£tgei S ot KB B AR NG &AL bR Nn FARtNAbK drBafader syisdesnd he

Sel eCtI On JF.)Ol I %¥ gallsh’. O eer}.Vl Ocatl Infh%gtal%% orm \éhCPro:}no OI.‘f t\!ﬂé l be
n&eroprla Ped persons Skl Ted the art t the selection policy

be prléc%‘%ldfledlﬁoﬁm‘i‘“dé’noﬁtfé’ﬁl‘li‘disaf’l?‘Eﬁ’f ﬁﬁ’ffzi‘@@n‘b’ﬁ‘? devi ce 101 and used by
the location information provider selecting unit 1011 to performthe
sel ecti OuPPRIAbLON in AGGOE thidgatiO shbieh LRI fidueabod fanrt cd coliguniByerdni on,

t hrer syst ggL i téaoc blexidl YerRerdm &he didf esent LRgatian fRNAIeIRRL
COTTESPORCIE Y61, 1t will be appropriated for persons skilled in the art that,

25 the selection policy may be pre-stored in the open location management
device 101 and used by the location information provider selecting unit

1011 to perform the selection operation.

According to the third embodiment of the invention, the system may
30 flexibly perform the different location management corresponding to
different management requirements, since the system may select a location

information provider based on certain specific selection policy.

In addition, new location information providers may be added into the

35 above described open location management device 101 when needed, and new
selection policy and the corresponding selection operation thereof may
also be added according to the requirement of the communication network.
The system according to the invention provides an open standard framework
capable of providing location management.

40
In addition, while figure 3 shows only the structure of the location

information provider i, the other location information providers also have
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i nformati on provider based on certain specific selection policy. In
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descri bed open | ocati on nmanagenent devil e 101 when needed, and new

sel ection policy and the correspondi ng sel ecti on operation thereof may

al so be added according to the requirenent of the comuni cati on network.
The system according to the invention provides an open standard framework
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1. An op@heliBratticon hehRgemsirectider cy, TebRSPFeitRg e 1S8R MERtY APOrTEL i on
provi der dragingborwhiet orréi ngt tuhed [tbslofitoree dnverfipmr @nflgdet Lwrent idrorcaat i on
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claims.



a location information provider selecting nmeans for selecting one of the

| ocation information providers in said |ocation information provider |ist
to provi dwotomodsecati on i nformati on of a user for the | oc®Cir@B0201968
information requestor, in response to a.request for performng |ocation
managenment with respect to the user froma |location information requestor;
a location information notifying nmeans for notifying said | ocation
information requestor the location information of the user provided by the
sel ected | ocation information provi deecrazmssai d | ocation information 15
provider list. 2. An open |ocation managenent device as clained in claiml,
conpri si ng s%ind | ocat | QN i nformati ondegrgé/i (ggr rslglirtlacti ng neans sel ects the
| ocation ™ i nf 6P ¥t on° Brrovi JeFbASBY T SpectTic se ection policy. 20 3. An
open | ocat i on anheriGémernieawtéen @socidernbpti RoTIFaFPREPStl® 10T Qhp?iSPhg a
Ure que usere l1bcatsicasyifgnedtibo puatgéduabpapderofobes@irding doattiion i nf or mati on
request o, ns@d.d location information provider. 25 4. An open |ocation
managenent device as cl.ainmed in claim3, conprisin | acat | agenent
Labi 9 for stofi RFaLRe: CorPaE o ErBL I8 27 a0t Boletab ot e do i BD of

t he user thndoFREPDIRFOTRRE PORERILERS AR oFHIEL I HRELP SVF AR LSRN EECEHFor t he
user. 301bst An ependé atat l@athenagesneatidewi ce vasr doai vhed 1pertdlai m 1 or 2,
CONPri Si Bgr $@hd: HPeBlREeat | 9N FRNBHLITRDL. dRYLER ESr dePBdrmifd 1B@h6idnOcat i on
I nf _OI‘ mat Imgr? re% ute%vt 91!1 're6' ecAt ggetrtllel Oceqrt I_fgglm ga{]o%%%ggnntingg}/r& %?Or?’%:‘.é&l!l@&jtg?g 'n
claim1 679 Char aCtRTI1z6d in that: said one or nore location |

i nformati on provPwWéien lefemmaniet mgtiHEeat TGRS | formativote asherrA Feans
for receinfagaaidrocaduesnor ithkoraration infheurar jorr efueast userc budiidgd s dheser

I D cont akpedhteA KfRbHiod QAAIMAN JFRPAGANBALI 88UELSbeatdB figbrkatighni ng t he
rlessult of the location 40 information inquiry to said open |ocation
nanageneﬁf evice; a current user list, connected to said |ocation
information answering neans, for recording the termnal I1Ds of the users
bei ng W0203/ 0288&6&nPTIJ-EBO8 /Met&EMend Glavicy siserledmpd imartrimot atdoppr imiogi der

and the ysed 1bDsi0h 1R rHSALS, provespectidalify MeasatdedBeletrE NoBhAHnTEANS,
for deterin}onrimgg t he Iol%ati an L nformati-on . 9f .the ISJ<)sl<?LrCy‘r1avi ng the user 1D

. i rovlder bhas )s) ecifl
provi ded ?)y Sard 1 8caticon 1ntormatTon
20
3. An open location management device as claimed in claim 1 or 2,

comprising a unique user ID is assigned to individual user of said

location information requestor and said location information provider.

25 4. An open location management device as claimed in claim 3, comprising
a location management table for storing the correspondence relationship
between the user ID of the user and the ID of the location information

provider selected for the user.

30 5. An open location management device as claimed in claim 1 or 2,
comprising said open location management device is a part of said location

information requestor.

6. A open location management device as claimed in claim 1 or 2,
35 characterized in that: said one or more location information providers
each having:
location information answering means for receiving a location
information inquiry request including said user ID contained in said
location management request, and for returning the result of the location
40 information inquiry to said open location management device;
a current user list, connected to said location information

answering means, for recording the terminal IDs of the users being



5 answering neans, and for sending the |ocation information back to said

| ocation informati on answering neans. 7. An open |ocation managenent

met hod, owernaotsssd zed in that, conprising the steps of: POTIGBISOWGRg a

user | ocation managenent request including a user ID froma |ocation

i nformation requestor; sending to one df more location information

providers a location information inquiry request including the user ID

receiving the returned location infornmation fromthe one or nore 15

| ocat i on dd3f Otdral i OGN sPIOVbELTiISh Slveadd Bgd e LagatbOrti tHousatd,on ret ur ned

from one qof é&qvg . Or  nore | ocation information providers; returning the

sel ected 10cation |nformat|on to said location . informatiqn requestaor. 20

8. An open | 0¢8f3 AP MGTERHERE TRePRod CAsOTeAT HERSI T LaTHh o™ 1PERETNEPRr i zed

in that: dfurthesecdrpiisithg ddee B epsvickd aisdidrecariompiefrpriEoron

i N or mat iaapwPriay indans, eaahfdreeeidthggreaishath 6€ atif 6rmataboO @k i N sa Ui ry

request | e 5 i.d one or nore location information

provi derslgg%tg%hgﬂ}fég%%ﬁgﬁl HSLJEEJE% Iﬁ%gllrs'l D being registered in the provider;

said one or nore location information providers each determ ning the

| ocat i on7i- nf oRnedteonl @t ez pondiargnt ceshod gherackermed Fettherthi ng t he sane,

when it dehgGksnd hat saipd arser IDis registered in the provider. 30 9. An

open | ocati Onr@a%ﬁg%ms@tm&lu%ﬁ &Aﬁg@@&a pecfldeet Mut1Q4i o JeRarasteri zed
[ :

in that: said user uni que to each user An open | ocation
managemeit ohét hethtag” dn f”r%a&l% '&UF$h°8; 35 characterized in that: said
sel ecting st epefdimgher csengi msm@o::ﬁéogt@ffowat@él M"Fﬂ‘@rst Relqcg&&m on

i nf or mat i;@forkevérdenqhiayetedqias s peel fdiegseleaténnp; policy. 11. An open

| ocati on TANAGENRRTEL R0 000 ASnCA LURA ohN BRI Dy AQnCDAL AELEK 764k I N that
sai d sel ectlng ste rt her CO‘?‘%,)Q;@ISI ng the step of storing the

cot r espongEHEE™ ]é)lfziflf‘aotrjré’ﬂl%roﬁé én the user ID of the user and the ID of
the | ocation sRlenting e pr@viderineiresiet reotrnedef ipgepne of the one or

more location information providers;
returning the selected location information to said location

information requestor.

20
8. An open location management method as claimed in claim 7,
characterized in that: further comprising the steps of:

said one or more location information providers each receiving said
location information inquiry request including said user ID;

25 said one or more location information providers each detecting if

said user ID being registered in the provider;

said one or more location information providers each determining the
location information corresponding to said user ID and returning the same,
when it detects that said user ID is registered in the provider.

30
9. An open location management method as claimed in claim 7 or 8,
characterized in that: said user ID is unique to each user.

10. An open location management method as claimed in claim 9,

35 characterized in that: said selecting step further comprising the step of
selecting the location information provider based on specific selection
policy.

11. An open location management method as claimed in claim 9,
40 characterized in that: said selecting step further comprising the step of

storing the correspondence relationship between the user ID of the user

and the ID of the location information provider selected for the user.



