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WD 2004/ 016027 PCT/ | B2003/ 003346 1 LOCATI ON SERVI CES
FOR MOBI LE COMMUNI CATI ON SYSTEM Field of the

wo nyvgidoon The present invention relates to theCT/IB2003/003346
provision of |ocation information in nobile
communi cati on netvvor ks and particul arl
applELaATHIN S4 WEOBILE GOMMENIC A
| ocation of a m)bl I e deV| ce. The invention is

Fieldnefrthe bavkeatidry but not excl usively concerned with

| ocati on based services in second and third generation

The nmbsene @oamtion aalatednto sthst revisidackroeHidnOinfoRRation in mobile
I nvention In nobile conmuni cation systens, network
COTI BRIFBH B BETHIOBESa | RSt R T Weélplé@é@@nsr WaFIS 2 Tefuest is made for a
S I S ‘
curGEJOUEE 43050, Tk R ORIBHA Bkl hRor cxcisvey
concared witdodationbasddesendeasuin seahd and gefdvécpesitiomdbileicdmmunication
likely to be a Kkey service aspect of future nobile
SYstegmmuni cat i on systems, adds an additional burden to
radi o resources, since with current techniques there
Backiground ef e Inwentigndi t i onal radi o si gnals to provide
information relating to a current |ocation of a nobile
In mebde icommumcahiant sysigtay nefwork wpesatdrs ke plwpesedefred about radio
| ocati on. services trere s.a.re |rement for nobile
feso‘g‘f%?ﬁaéﬁgfhﬁm ISR SEPeFat ) 191 Bt g’ 03 G5H58%F i n or der
_to obtain there | ocation_responsive to a paging
The PT@WE&% of lp¢ptionSETRses &8 ObPP CORBiratipR ﬁefN@BI?,IVéhlﬁ]éﬂS/\bIﬁQlY to be a

o SERBRSSAcL B9l SBIARECHALS,PIRS Sl Lttt

radiour:emilrt&s sidentrithycuareatitec Riitussahéredgh arbd fordatditidnal (4@ kignals to

[ rwceaealdentlty(SAl) for the nobile station.
PIOVIéIB d?fgﬁﬁﬁéﬂni 1G150IRE EARERTOY IpsikieB o aimpobikstaion; epatigylpppn current
| the I
propd%s%}ist ?)g Eociaglgﬁ :égt ites é L ik QQIL,I%IHI’ 9&?& Iffl" mg&angﬂﬁoﬁ%cﬁoage in idle
modd prbefagedrmooriier stobtaimtheraiobation rexpadesinaio npadinnpeest.
provi de useful information if the nobile station has
In cudPvidskdsdpglitdtiona il Mobil E&wiotls eltagtedkiagin CAMERY hBkkseRand phase
recordeéjgln CAMEL. phase 3, if anDbI?W‘(tatlonlpIS P
2, if g @aqbyls statien 1 h@lvgéhm@esa@@g@ #assipB iy o idsadify @ cupsnt cell global

1dentIt§I?E@I)T % &l F.t%QtIdelb g S(@ﬁ &{th% Eﬁ%&?%’t*ﬁ&hﬁﬁﬁﬁgdg in CAMEL
phasa(ZCLéSI;lE mebile Bklthﬁ isetlaithen &feelastl ld@mtn Togat{cdAfor thé mMIMIIS station is

access network. If. the nobile stationis idle
retuna Sreven Ferastigorailecaigniiordhe mabile siaHay el epla@é%lmaﬁ no longer

provid€ QIgéfuf RrA0A if e qg%bgfé s#[é%fbﬁltﬂag BodvRl QA Ry siHRE its Tast known
nobil e station i s page e current Tocation iIs
1ocatroe1qwa$bcEﬂded Thi s provides nore useful |ocation
information in idle node, but increases the radio

In CABSEIURHBEse B0ifUSAGBile station is active then the active session is again used to
identify a current location of the mobile station, either the cell global identity (CGI) of GSM

radio access network or service area identity (SAI) of UMTS radio access network. If the
mobile station is idle, however, then the idle mobﬂe station may be paged in order to obtain
updated location information. The mobile station is paged if the current location is requested.
This provides more useful location information in idle mode, but increases the radio resource

usage.
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WD 2004/ 016027 PCT/ |1 B2003/ 003346 2 In third
generation based | ocation services, as wth CAMEL
wpbagmid27if a nobile station is idle it is ab@BEER003/003346
paged and a | ocation request issued to it, again
I ncreasing the radio resource usage. Standard LCS . o
In thirdraenergfen bageddpwt@msﬁemm TANED Bhasp 3 hiag mobile station is

S . : il .

idle 19?5%19]%}& %geflt 2 13028%% r%g(ﬂestgﬁ% Sgitﬁgﬁgﬁ%g%?%aé%&ﬁ%% radio resource
usagé. Stefdar® 1.a ﬁhﬁﬁblhdlit}atdﬁféw@&ﬁﬂ QAMBLVHIes 3whi that paging is always

m ni m sing any usage of radio resources, and thereby
donefpnimidicemademebilastetio: t he probl ens nmentioned above.

Sunmary of the Invention According to the present
It is ian\eemt ¢foembdrments ofpthe piresent mvnmdmow Btilitato doaiting services whilst

| ocation 10 |fnf rmation in % e. communi ca % ble
minit R Y B IC PG TP Crey BPReY SRR R & aljBpe problems
menti@led@absey. rent | ocation of a nobile station;

determining a tine at which a |last known Iocatlon of

Sum}fllgﬁzmgéhﬁ’eﬁﬁ%ii on was determ ned; conparing the tine
time limt; and provi di ng, as the

Aocor(il%‘%n l Og)ﬁééel% h%néftgﬂtg?nld %F?c[tr k no}}%wdg& aalé&%hﬁoe({ rréf? rotzid% location
inforﬁtéthbﬂ@r[ a@ﬂfﬂﬂel @ehrhlfcAloaRstoh, cEefeiing tHeNgepd dfUfceRing a request

| ocation of the nobile station if the time is not
for ayguptieiihlogtieont ¢ eE1bilel statipn; tdetormEning a yin ﬁgwhla% atlpgg known location

of thcur roﬁﬁ‘% aﬁgl”f‘t\ila%ndet%rﬂﬁnﬁdo QBQ{DQI%?% gllxjetr u%%t oo? glﬁfeélﬁﬁld tlﬂliehrmt and

res

provfmﬂg, lae tlﬁfﬁ@ﬁfﬁil@ Mdcatiprthé et Btk catidn ifhiee tiplei ik ®v1thm the threshold
station. If the nobile station is active the conpari ng

timed ]tn@b may be disabled and a 20 current location is
determ ned for the nobile station. |If the status of

The nigthodobiy @r@xeap@mnmesthr: dteps of:tdetermbipa i eBt lépatmyofﬁbe mobile
s S0 PR B8P0 B3Py RL G pafBR ocaion, e

obtain@& atir&it locklien.met hod accor ding may further conprise
the step of storing the |ast known |ocation of a 25

The E@P 'ok Borhb Q{ﬂgoﬂ?le tgeiohgs tﬁ%sthBldatnhb 'Iﬁﬁnﬁﬁ’l%? Gk %?éhd‘éhtt tbon the status

| ast” known | ocation. The net hod fur
of the mmqhihegmtmhelfﬁ@pomﬂe getoon ingctiveethe h@msmwst@p mey be msabled and a

g RS TR G SO, O SH80 Pognoggion

thectoﬁ{pgﬁﬁgg h{a@;q)eldngmgdrray be set by a network operator.
he thres%ol dlimt my be included in the request

If a %ﬁ{erﬁ Iil(%&ﬁb/-l\l?: o Pr&Aatd, A 128G LB ATRY REy B8 tp?dx@&é?leéi the current

i'ng to the present invention there is
locafiatr.t her provided a nmethod of providing |ocation

The method according may further comprise the step of storing the last known location of a
mobile station together with a time associated with the last known locatlon The method may
further comprise the step of storing the threshold time limit. The method may further
comprise the step of dynamically adjusting the threshold time limit.

The threshold time limit may be set by a network operator. The threshold limit may be

included in the request for the current location. The time may be an elapsed time.

According to the present invention there is further providéd a method of providing location

information in a mobile communication system, comprising the steps of: receiving at a
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information in a nobile comuni cation system
conprising the steps of: receiving at a WO 2004/ 016027
wEa4B2O03/ 003346 3 network el enent a requesPCT/IR2034003346
application for a current Idcation of a nobile
station; determning, at. the netvvork el enent, a
netwerk CApREl & requsst forvi pulisalihista cHgentdBration ef atmqmle station;
e [ e
dete negt%t%gnnlgﬁgosﬂﬁ Ce?%@%'i lerrlleaét &/ﬂﬁ%rnb dfa%ﬁ Ecg;'ﬁﬁgn OE B mobile

statmamaislde‘adrmmd mpdﬂﬁlgpatrth@ﬁétwlod{: eleinetit, tHeltémé asd ﬂiﬁéﬁh\wﬂ time limit;
location if the tine is hin the threshold t

and proling t%@?o%wﬂlﬁ@tl% ag the CBF%%téHTa“ioﬁv@ﬁtli‘% kg Wa feafign if the time is
w1thlﬁtﬂ}lé &Hgsﬂglhlhﬁ.ﬁe pravided a network el enent for

roviding location information in a nobile

Aecof YR58 105y RS SRS TBRR 4 o ST B o

prov1ﬂﬁ@nl%c;itwn HhedredafibR i@ @obildreordinunivatiem sfstéds borlkpasiAg: means for
| ocation of the nobile station was determ ned; neans

receiVigg adehsat iorg cumentilocatione! panebilerstaionomears fos deiepnining a time at
f,9
Wmcﬁgg%mm {a(’%l@g ?ﬁ‘(lt)l'gel Iﬂgb%%scta% n\évgg égtglq{nﬁ!eg %ﬁ%&!ﬂg Tor &Hﬁparmg the

time ttch raethbeshdldt time limix ind deens Grveroiided g nie nthe AyrehtiIdchtidn, the last
nprise _neans for determning a current |ocation for

MOWH@catWﬁbf the tyneis vatn thedhissholdEmed bt wit hin the

threshold limt;, wherein -the nmeans for providing is
The refwpikedomontymay fufer eampitiss meansdar d¢t9@amngra curpant location for the

mobifaiaE o non BB shold s Oy bl RS Rl gviding i

adapte® tGpivaRaks the BEIr&R1ddAE0A NBe Sbaines c@ﬁeﬂth@ca‘ﬁ@ﬁ' l e
station'. Responsive to said signal indicating that

The %Eﬁlgifgg Ei)ﬁlgal‘?ﬁgaﬁlh @hd 86 Hr¥& ol Bt ARR L R % I RBHGhs %Véyto a signal

and a current location is et'er m ned

indicttheg Hhebsths safathie anobiRe stpbiors i Respoosisaitel sgidgsighal indicating that the
moblto%ﬁg?al% hg% : haghetnc&he&npg%?llglﬁgsq%tégttnagg)el Sai)lliddu%l%t hgurrent location is
deterh@CA foP thel HoBIRS stIoRVREGRnsilv B & S8 WEhK iBHBABIM thABMe Rbile station

adapted to provide the'last known |location s
is idlgyrthe eteparsng means capyrbsrenabledat i on. The network el enent

may further conprise neans for storing the |ast known
Ifa duneﬁtt looaticaf is alot‘rpjblvided,s(halnbmbrk etpaidne mawi Hehadapttedrte provide the last

associated wt E 41 gast kno I ocatr iﬂnet wor k
lnowg H@n FRPIPirehes 0o pricek %ﬂﬁ% f b? et BeRkn glepeat may further
comﬂfrlg% t%ﬁfﬂ?lk Gorl dt58nd th@1hst kﬂ?@n lgcr%heﬁto%rrhoﬁleeﬁ%n t98¥ther with a time

conpri se nmeans for dynam cally adjusting the
assodidtedewitblthe tastovwinilogationThe threshold tinme linmit may be
set by a network operator. The threshold tine limt

The f@yoleeletehtaiad finthedr Rompeige atnd Gr storiyl the nhreklogidttingnlimit. The
According to a yet further asPect of .the present
netwpik AanpyHnen éﬂu@er $OBPEY Beanaiorrhnpmically pinsiBg thothreshold time

lnmts’yﬁé ﬁgbén}{&?d Hgfqun@'?nz@ptpé 5& ‘%ty' PReteik Bf)gr\éjaQ' e HREAIPAme limit

Servi ces
may be 1ncluded in the request for a current location.

According to a yet further aspect of the present invention there is provided a mobile
communication system including an application for providing location dependent services
and for generating a location request for a user equipment; a network element for receiving
the request for a current location of a mobile station; a network element for determining a

time at which a last known location of the mobile station was determined and for comparing
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30 and for generating a |l ocation request for a user
equi pnent; a network el enent for receiving the request
wo eoo4@i@ar rent | ocation of a nobile station; aP@EIB03003346
el enent for determning a 4inme at which a | ast known
| ocation of the nobile station was determ ned and for

he i Hgesheldoboe/ longozd rawtwekoelsrwol fereproyiding 3si the current
loeatlto% @reégyi Eﬁ(g]v% ﬂ)e%ﬁgﬂ?rf ItﬁJ@n{ne 1ﬁa\9ﬁ!lnﬁ ﬂ{beﬁﬁl@ &dqrg t. for

I ng, e curren cation, "as nown

e R Beba B MR Meﬁ%ﬁ gl {Fpdoggtion. was

deterﬂﬁhhe@h fe@&aﬁl?&hcllﬁﬂéb\’\@ x}rﬁﬁb@tlb@a[howa&gls%t qhBE1H8Em may it implement a
pr ef erably Includes a visitor |ocation register

CAMSIsframevresk driptaionnervices.5 CAMVEL framewor k or Iocatlon
services. In enbodi nents, the invention thus proposes
In engbodloméntgtha dventidu émh@lr@bdsesr a amnBEIHIk Biréghold SESN)MSC/VLR (or

oo PR TEG L BT BTN o0 s
sufﬁc%%ftﬁﬁ fé%é?l To BRI REI -0t &Y & di1aBleEForR@E &J(J#ﬁ)s&uéﬂgﬁﬁﬁ $ANIEL any time

L any time interrogation and | ocati on
inten@gat\inn: esTy) L@S) locativen ¥ArRcet (in(é.%) tthe VLA tstdkerothe llasxc]atqwm location

) i nf.or n f.or criber. The shol d

inforg4jt RS SOPSHOR  Rar O PG PRl dpi e Pagig is needed if

the 1els€‘§£oxlﬂﬂ QMO G b IRRi oh N QbR t'hQr'D tHeSthREWEIH Jahﬁé”w&ﬁ& value is set by
hreshol d val ue, which value is set by the System

the sm@nap@mtorWn | st the invention is particularly

advant ageously utilised for nobile stations in idle
Whilstole invehtien isypwetidularty ddehtapeualynetilisad $ar tebidpghii@d ihadle mode,

nobi.l e stations in active node, . 15 Brief Description
the Hernrlreeteei?rawen@%y e OF AURLIA TS MABITF Prerol BeaEsTPiBed by

of exarrﬁl e wth reference to the acconpanyi ng

Bﬂeﬂ?mﬂﬁm QfthoBIaWingsi gure 1 illustrates an exanpl e of

a CAVEL based nobile communication systemin which an
The igmbroatinmeil naof be Hesciihedehy vep ofmeyarygle iwith rhmencedo tikaccompanying
dr ure. 2 is a flowdiagramillustrating the steps for

aw}%g WoHt ng a preferred embodi ment of the i nventl on

in the communication systemof Figure 1; Figure 3
Figuze § %&SF%&?%%H RGO aféemleeassﬁ MOl CRBTRITEPaeR Fystem in which

meﬁﬁﬁﬁ&%&f@héﬂ%ﬁf@ﬁ%fb&hﬁﬁ&lﬁ ¢, enbodi ment of the

present 1 nvention Igure USt rates a farther

. o e I ' .
Figo S I o gl e BT g DB e M R lB8ciment of
the ihveMeor in0the BEYimb@icatityl @Bt elFigard; Figure 5 is a flow
diagramillustrating the steps for inplenenting a

FiguRr fiRki8ds #rRRRAL ToMire0bf a hBIR \é%ﬁie‘n@ Qddp'ﬂedt fd8mplement a preferred
comruni cati on syst em of Fi gure 4.
embodiment of the present invention;

p—

Figure 4 illustrates a further example of a mobile communication system implementing

location services in which an embodiment of the invention may be implemented; and

Figure 5isa flow diagram illustrating the steps for implementing a preferred embodiment of

the invention in the communication system of Figure 4.

Description of Preferred Embodiments

The present invention is described herein by way of particular reference to exemplary

embodiments. The invention is not limited in its apfnlicabﬂity to any particular example
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Description of Preferred Enbodi nents The present
invention is described herein by way of particular
wo edogoeqee t o exenplary 30 enbodi ments. The | PUBIR20@003346
isnot limted inits appliability to any particul ar
exanpl e WO 2004/ 016027 PCT/ | B2003/ 003346 5 descri bed
desciiede hereitthe Thaviawentom iis neeticulasly desopibgésiy irglefdori fo a CAMEL

relation..tqg.a MEL . .{custom s appliicati.ons far .
(custhi oPRutisPe ChmmomGi B S P RRE bR ByoRE and o tocaton
servib&C FahRworB er li§Rsvel I ABWBEIewDBRE RS Sbehtelr @;rsmgr ks ease of

are presented nerely for ease of understanding the
undepstandegt the presentileyentiBnRef erring to Figure 1, the

invention is first described with reference to a CAMEL
Refepingste Hgufer Bribevirventitii gufist deshibed witherefrenreab en€AMEL phase 3

necessary in_order to. describe the application .of the . .
frem gy leg HETRJ ROPS 19 A SRNEL PSerat MiPeidireaiieghe application
of th%)&ééeﬁtuﬁ]%ﬁicﬁlnﬁné 8 ANEL Masd TRBIEREhAELAN @Hl? s8fP¥Rments of the
_ ich are necessary for "an understanding of the _ .
implgmerdainm drpvleown which aRefiesessargior en Bhdurstending vhiie grésent invention.

shown a core network 6 including a honme | ocation
Referringi ot EputkOl,(thkde)is 8hawal aacor® bietweork @ inichesgsavihbalei Iogation register

centre (M3C) 10.. The .npbil e-services switchin centre . .
(HLR)o? ?%5 asré%taiea%eéﬂcw HichMg e r(MSS§a1tQ- ohlg g@ba?-é?mces switching

centr_(a‘ Ylb@ assécia tvﬁﬁ'f@lfisitt& 1b8ioh Qfg‘?st&em)klz GEXE;&BTHE thScore network

I'l'Tustrated a service control” poi SCP)
6, there isvillogtrateht salicpoomtol Doing (ASR)OL | Bhesbrvios tdntanl @St 2 is associated

with BN o BTGRP By SOy - S el an Fier | feshown only by
way bHBGHIARadGRE Binkt GRSy R S8 1P b TRplREna ag%raﬁ Fany other

any other 15 network el efent. A base station su
netwenks element. Aabhs aktessuhetyank of B8SioRAMNesd setwalip(BSEBAN) 14

the j.nterface between the cor etwork.6 and nobi | . :
comigpi |iGler B EO R e ORI B S AN FENTapT By igh mobil
statidd¥ 16 RPEdsBnted 8%inesbilMRkiod SV SN 1khoueabugh AYIR s$dt@hii®Bhown in the
~ is shown in the Figures, this is for the purposes of
Figurgestbisi ibifergthe pamsisessofl desetiting cxamiilps asd shd wabikmstatien may be more

re ner al consi.dered to be user equi pment. 20
gmw%ﬁgchgﬁ%ﬁ@g?#%Vﬁ%?g%P@ﬁ%In Figure 1 are famliar to
The FgheR AR SHBHeA s FOETOR TR GIAIRE 1 el [Be sefvice control
poinﬂ; %%%ﬂe%&&%le&@ﬁ iﬂm?/%@égiﬁﬂg!tﬁe g§rﬂ§Cﬁ%ﬁ$ﬂo%lel?ﬂy. eﬂ%é E3MSCF 4 is

[ servicelogic to i enmen

at contains the CA _ _ _ _
the fopmioatloentiy dwit feoptains ehe CAMEL Fhwigr lbgento implemndrit @peiagor specific

partigcularly concerned with.the provisio | ocat.i on :
sorviBt oo P, PORLOTHS LoD G RGOS T81 PRVGUPL of location
basedl GE6E8ANN, TIRS6R] BERMSnef of BuROT eprakentMBb¥OEIKmbnts of the core

required for inplenentation of such. The CAMEL phase 3

netwark @regeired forampRngamtasion ofsudh. now be descri bed by way
of reference to Figs. 2 and 3, utilising the present
The CAWRL iphase 3 eapemsoFoAFipegllewils nbhidel dzsatbiedbyokfast bereference to

Figs. 2 and 3, utilising the present invention. The gsmSCF 4 requests the location of the
mobile station 16 by sending a MAP any time interrogation (ATI) message to the HLR 8.
This request is sent on a signal line 18 from the gsmSCF 4 to the HLR 8. The request
received by the HLR 8 identifies the mobile station 16. The HLR 8 stores the identity of the
VLR in which thé mobile station 16 is curently registered. The HLR 8 stores also the
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nobil e station 16 by sending a MAP any tine
interrogation (ATlI) nmessage to the HLR 8. This
WO egu®sd02T s sent on a signal line 18 fromthe g@nﬁﬁﬁomossm
to the HLR 8. The request 30 received by the HLR 8
identifies the nobile station 16. The HLR 8 stores the
idenfifyeqftthe pobflesprwicey/pRitphinghaenite ttheOngpicrainitihie ¢apppripls identity,

e BB G5 FRedhr B s ahee TSty o e
The gRedaroEPRATE UEHIH, 0 SeRo TR sndeide fhate 2 step 30 the
appﬂcaﬁéﬁ o tﬁ@%&iﬁ§CFt4@ b8 sMRe IArbh@VEP 10BIRAE atth Qe BAKhe TIR 8

The preceding actions are represented by steps 30,
deteﬁmnesath& BRI 13 Fbuiated Jvithl the shabple 3atiohe Inaspapl 34 thtei BhR request the

'.e.. the” requests the current MS | ocation.
MS Or‘?até‘f‘b’go@gﬁﬁ% 8 5 deternines the VLR 12
assocjated with the nobile station. In step 34 th
In & gifhedd thmevisiion logRlRT BrEistFon? 1408 MoRIlgsorviGes svitghd Cenire 10
[
deteriighy g 8 0ot KR SO BLoEoRh 10 I carenty active. If he
mob\ﬂ!h atakieti 16 hscursalltlyemtlvqgnbmi’rhe locatiot b&theohiobde statibh dnknown due to

6, Is currently actlve nmobile station 16 is
the %EUF? enl pomgrliqny eThusHRA sme?& %e HqbyF-SETvViGen WHERTE Gentre returms the

OBlobsl K Nt & 30vicBCrBe ikt 8 via th
cum%ﬁﬁﬁiﬁ 0g]'step 8@?§g 6)ri%lle sng|ce§t§$§k£%?ﬂgﬁiggg?e via the
commehicatien ile20.current cell global identity (Cd) or

service area identity (SAl) to the HLR 8 via the

If incedp3iitGatibteiminbd khal the thbbil dstaticpis 30t bétivesi. élelt &f Jm 1ﬂEdnode then
that the nmobile station is not active, i.e

the MefCel hégdermip ‘Pﬁethe tipreofiRTlasokrpsrelogttipgsinggen f*@re B Vi 12 stores
the @ﬁ{%m] (r:log{v\e/lre]l 61%02 ? gt?]ﬁlg? tégetﬁy\g tlly:tl‘fé %‘Lﬁafai gz‘%}%ﬁ that location
was ldegahined. \M hdrvotdaacd imith the prsként hnvehaon, linaatdpot? th@sime at which the

last icgct)\grg igcg’ggm §)Irtnth% %{%i%hg %‘gxglgg\,{\%ag Ele{egtgmefri gg Sgrhﬂ%n © tal‘ck(ljreshold value.

For IeQé%‘g% b sE@ 'bntt c esﬁ‘h tfgn g:f%tﬁlﬁ’@ MBS adeh &Y Mned 1&11%3711 location was

to at r exanpl e, base
detetthmed nraydwt caldubaged, Imadtﬂnm‘élrﬁshalﬁstﬂnie siagibe atWélld aﬁﬂa}bﬂad\hme As is

e B IS D o 0

i di scussed further hereinbelow, the threshold tine
I's preferably set by the operator of the network. The
Thett eglfc?&) lt et {srﬁﬁf,ehﬁ?d ﬁ]ﬁé‘ qel‘g T &&tﬁfo # 0 r‘i'ﬁ%@lﬂ{e?_ﬁ’* 8f]th%f1ast known
ness I"as Nown ocat ion

locaaxﬂn‘pFen e&@tﬁpla dgow en ghiep! ippditation it nyybbeacaguiatit aifl the location
if the location information js _less than a certaJn

informatonge lgse ey aaceripy tiag arpedolde tioaicheple £eTtai 1oeation seiyvices may

onbm%g g e e {%S%w rﬁﬁhoﬁ gseg\ljoggl%ﬁ'vﬁhh Af Q SRbL@Wihdow. In such

secon n such cases,
caseth thet threahbld| vhlwatvilé bei dek aba Fesecand dindd pseedn Furihee discussion in

relatp on ’éoqtge settng;,} ct]fetile %Lr old” \ila(il?e iis rf]given hereinbelow.

If in the step 42 it is determined that the elapsed time is less than the threshold time, then in
step 44 the last known CGI or service area identity is returned to the HLR 8 on

communication link 20.

If however in step 42 it is determined that the elapsed time since the last known location was

determined is greater than the thresheold value, then in a step 46 the mobile station is paged
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relation to the setting of the threshold value is
gi ven hereinbelow. If in the step 42 it is determ ned

wo bats/otdoe7 el apsed tine is | ess than the threshptTIR20082003346
then in step 44 the last khown CE or service area

identity is returned to the HLR 8 on 30 communi cati on
thronghn khe BSI/RARDwidy er Then Mbe pl & Zommungcatiest @ithi teed BIHRAN 14 via

-SRI £ RSk SR AR PR B it

the difinddtf2t @BmAfmi Ao MRk 24, RApbRRrel 15 t]i)@ﬁﬁgin%?@ onal, the moblle station
2004/ 016027 PCT/ 1 B2003/ 00334 7 through the BSS/ RA

16 sgugls a sigped tw@® liis M&ﬁu eathesainint¢rfach @omssmmmondmkﬂal which in
tumg? gna df 8 é’gltce Tg%t %?S/ R@%e]]ﬂl) x§i e co Pl%lggtgon link 22.

Foll@\f)mgl-tﬁb & bﬂﬁ: ﬁblﬂ%haﬁobﬁ%mmﬁl ME thedCHT Q)r Q@ﬁﬂlcﬂigarea identity of the
gnal, the nobile station 16 sends a si gnal to the

mobéss#aﬂmm hoisykaowheandi in # gtepr$Sthe ewramtitiGaen sgrvicerfivea identity is
rdngé%ufmpgﬂjig 5 turnis forwarded to the

e-services swtching centre 10 via the

Aftef ﬁ%ﬂf tﬁtg Icgjggll%tl (gkgl a%ser}llgg larlé%lvfﬁd 1‘% E(f Q}{yg eps 3%m44 or 48, the |
locatiSte Rifbrinatieh id REurndPRI the aSPIRbIGNsHS 1B 4 W(‘Mﬂnmﬁﬁﬁ@aﬁdh Ik 18 from
step 48 the current Cd or service area identity is

the HeR$ ned to the HLR 8. After return of the current CG
or service area identity in any one of steps 38, 44 or
Thugl&s camhbe sébl fraom dte dove déseription,dhe pesant inventiohn tdvanbheeously uses a

pplication gsnSCE 4 via co ni ion.link 18 from
aredRY pife &t R0 gg@ﬂ%lﬁ Beens ﬁr}fﬁ%la‘%rﬁ‘f%w Fplikbe paged in order t
detel%%ie rﬂs%&a%n URRISPEGRRRY td Pﬁ&”&ﬂt Q& \d@@taﬁ%&uﬁh&w%ﬁm is not

threshol d value 1n order to determ ne wh
pagacﬂmbspcelssneabl omnys hoatich bejupsigedowevenr thermolle stetier id paged if it is

contrary to r|or art techniques,
dﬁmgﬂmféﬁ@?hﬁg?$§u§ %ﬂ?ﬁqygﬁé? 6%@%@'respon5|ve to
every |ocation request. However, the nobile statjon is
The yaigecrfi faojtpropiold dedslermingd prefarabbhiy [thes ppeeior @f the network: The

threghﬁr esﬂ‘a? aﬁﬂf BE erﬂ?lgélﬁﬂzaﬂﬁ Vtaﬂ 19' g‘bfl%gdé@ %oﬁfnett\k}grk cc]gndltlons or

rm ned e oper at or
opermh)e raflpﬁimmehts e apphte&&hntsdlfvﬁy@smmﬁda&: wdythathrestlold/value that it
bl e, ..i n. dependence, upon_ network condjtions or
toleraﬁér e&rpp}leﬁmnr%wa a thygehold yalne Bth3HOPRIOBIPIYRSY al so
indicate to the threshold value that it 20 tolerates.
The maliegipthe dareslenid @W glaq Yoy Thdepshdige wapnenviochragy required. For

CXHI%IVISQQ aff' tﬁg élégfg%ﬁ reJLHleede?)l o o PRadidl 8? Iﬁﬂel Igl Hﬁg s@alu%ﬁ within an

ence-upon an accuracy reqg

ueacgmﬂ Hs'ml theh hela@ap‘hrdsmmaﬁné ety Heetd»ldrajolkn aWvdier if accuracy was
| ocation of the npbile station within an accuracy, of
reqUiIRento PR avthan |199@etheﬁraesg%l threshald valye maytonleballetable. Requested

oo o R Ao PR A IubP it BB m CAMEL

ATIReA ees;ha@le implementation of the invention using location services is given

hereinbelow.

The threshold value may also be dynamically adjustable in dependence upon the
characteristics of the mobile station. For example if it is know that the mobile station is fast

moving, then the threshold value may only be a small value.

In the above described example, in the case where the mobile station is currently active then

the threshold value is not used. However, it may be advantageous to use the threshold value
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25 accuracy can be indicated currently only within

| ocati on services procedure, not in CAMEL ATI. An
wex@apl@21 npl ement ati on of the invention usi ngPCDTERDIING3346

services is given hereinbdiow The threshold val ue

. may_also be dynam cal ly adjustable in dependence upon .
in 2 pialar gy darcactivplytcorseckid waRilgwiians. Jhistis discussed further hereinbelow

- t th bi | tati is fast
it GEREBCE (48 alfertch A BBMASRL 1 0% AT e may only be a -
Ref@Re 2RSS ietr i SRS S RBR ol SRy ialeP s fimppeister 12
and dileleRENQ| hitdlrscdnre AL foSiAMIenTitRY &f %eiférrémymbsdiment of the

advant ageous to use the threshold val ue WO 2004/ 016027
preset Y003 Liodealibbe goteh that Hlerdl¢raenteliovoin Bigie/k pg for illustrative

connect ed ile. stations. This js.discus further ..
purcf e Be Bl St T ErsraG s S PREFE N o Rl o the
implBgleBfatibh @f tthe PiegéttenventioNer®@nd Skilled us tHeA k@ Gvill HFRRISe alternative
- of an_exquIary visitor location register 12 and _
implggisniaonsepl thearesont iRty c Erfbpeldiadsa be nptrg) thafeint Figaread there is

I rre ' esent .inv kan.

som e B ARTRATA o Bne EPL R P RRT o S Bkt 10 ana e
assodiatedfviditor ldodBé Adgive 1pur poses only and do not

necessarily represent elenents which are essential to

Refdrifs th "Plaied! atd rbbAE-sbRSoR! SaRRIng BMABRL 0P NisitClocation register
skiTled in the art will appreciate alternative

includep heneimeldlo@dna?, efdiffdrengsraadritator lo@ni3, erconperagdrdribek 84, a current

. l.s e ho that in Figure there is sone_qverl . .
time o BF FERE S iie Uere MR-t N Toiske SR 6F Selnd® the visto
locafith tepiit@OrefeRdtict &240 RaRte Bhend &P cRHSAGHAE 8pbcd] SlaliRlstorage element
| ocation register 12. Referring to Figure 3, the

70. mobi | e-services switching centre or visitor |ocation
register includes a control block 72, a difference

The cahtrall tdodk 7hleekve8 2, loationmparesit BF o tlocéorBdpniaatiar Helnf0 from the

t bl ock lac 80,. and a sforage ans 60. The
HLR, B e iah B1o65 TrbLtiesvBhe 0] P e | TBofitgRne te Siatus of the
mobi18 Gt¥bR! 1.6 QHRr &NUeBivO2 The JGhENI Blodk 7278 pARi&ldEeRAR S ddnMRunication
speci al val ue storage elenment 15 70. The contro

interfdcgck8 #or cewsinpesting Iwidattho variewueter 2heroents lof the mobile-services

I LR A T S R e —

curréi &irfié dmUBnOB6 tibethe M@BEdeBcSEALHIN0r 8D, €Thé AligtoPlocation register 62
active. The control block 72 is provided with a

receygsrom dilgttdomn idemite pf aswbilg stabpn.c Basnensiwate thy idéntiy pfithe mobile
.variqus at her el epents.of the. nobil esservjces

s b 2R 6 2ol R O syt o o L A Py gt block 72

on lihBe 78 Utheeitic bf M 1t @@kwlQodtio iotete moblY Ista@ibh i td¥E P on line 68
line 86 to the difference cal cul ator 82. The visitor

and proyiep 8iesongdipu to B differertoalculyior82.i ne 64 an

identity of a nobile station. Responsive to the
In thislprafergd embedimenthihd difference calculator subtracts the time at which the last

Known location was determined from the current time, in order to determine an elapsed time.
The elapsed time is output from the difference calculator on line 88, and forms a first input to
the comparator 84. A second input to the comparator 84 is provided by an elapsed time
threshold value storage means 70 within the storage means 60. The comparator determines

whether the elapsed time on line 88 is less than or greater than the threshold value stored in
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station on line 64, in conjunction with appropriate
control signals fromthe control block 72 on |ines

w@ 8yo4i@21 i ne of the |ast known | ocation of theCTIHN003003346
station is read out on line® 68 25 and provides a

second input to the difference calculator 82. In this
the Fprage megns Ewble Aeiput on Hee A9 pf ecomwaradorcist thegfore simply gives an

mdlg‘ﬂi%h %&h%the?ﬁl tc:pﬁxg)m %% Lé]atltvlél Gr %gﬁttlve known | ocation

et erm ne ent , in order to

e SELSEISGP, BE SR A 1R 8 gk oGkt (B o contro

signflsr78t i nput to the conparator 84. A second input to

the conparator 84 is provided by an el apsed tine 30

{
If in !ﬁ%%ﬁ@gﬁt éeéy gf &?T_tpgig{reg glrlezn era]l Se&ih%\]ﬂ lﬂ‘e?lﬁ):hﬁ gﬁ‘ﬁ@ has not been
exceetlafskeh thenmntral blion]e 78 &onso]b alss visttedh laeatian egfister Ghamread out the

he threshold red in 004/ 016027
1astf§@mg>zew ooaH gg W%%q%é s%g fﬁ%% o1t mrfactdhg {hgshold value
has Bé’enl sNeeAQ ﬁ{entzg%eg a%% ab8de LA REQER S rmg%reg'lvﬁﬁ 2 of the

I ndi cat 1 on of et her e conparison I s negative
conbocrl ploskt 72/ enitittee 4 hragmigobf thcn dnaiatel statiom ihi acofBncs with known
hE]iowded to the control block as one of the contro
tech@idhff) s 78. 5 If in the conparator 84 it is deternined
that the el apsed tine threshold val ue has not been
A segQpd é@bedﬂrteﬁgﬁ f heeressht pyentisge RowAssertedoridh reference to Figures 4
and V§ S'l—*ﬁ%ﬁr l Q CL% fegéht§ %ﬂ %%ﬁ&oggze\%ﬁrﬁe t?%ﬁ Q%{mﬁlﬁe 80%&%%)'}10%011 system
Known“l'ocat’i on. on a i'S returne 0 e

impldtdfenBng llfcation fsasticesheR ¢fbrraghil Bigusd dea doas nbeenk 114 comprises a
exceeded, then as d crlbed herelnabove with reference

gatepgy prehiiiedecation fentze MR 0% lospiapnregistar fHERA 184, a mobile-
serv e?@“git@ﬂngfceﬁtﬁee}l\ﬂggbs h 66 fﬁc‘mdu% % ?&5@&99%%% A 1b8. The mobile-

nown 107t A seco dinment o
servmess$wnbhllng\ﬁen‘ire dﬁ6|1$ asamiatb@swrth bibel radid faceast ercoma @RAN) or base

statigp ﬁsgfgtg]lnn@ds) ﬁ%@f : }H%rﬁg;gé%slgg t@y}%gglmn Fé‘tta\tqgrrl kl 12. A location

servid@P(EOBNE1icng rép?é‘s@ﬁt's QR 2pFlCALEE Svhidreingy rré(fﬂlgstttﬁe chgﬁ&? oftthe mobile °
a core network Con‘prl Ses a gat eway nobi |

statibnda2.i dihe ¢ematioe se(r@m@hemzoo aomonmidates aitlth)iﬂlle@ilﬁ EQ2 of the core

el AT IGRRAVIAGE (5 KB SET: 1§ LGPOFERIHHS Wi e LR 104 va
comfRRida8on $8kY | FESTIRIGMIT B&nfé@t@tvhﬁl &1@@\4’3@ 18858£E@hREnication links
wth the radi o access network g Kgg%é base . station

120 s uhesyiSCe G BSBURIBLes Wtk thei 40 wiia hommampaliph dinks 122.

m lﬁgn 8 6’%{‘:‘1%%%?? Son 1&]1\/’5 Ces ?eétﬁ@%q F #e via air interface

cmnhﬁ@ﬁhh@ﬂhﬁﬁstpﬁ nmobil e' station 112. The | ocation
services client 100 communi cates with the GWLC 102 of

The @raﬁeﬁ %f 20 ReIRrderMid ﬁ]%% kARG Cnglé‘Lh‘e KSfot 1&uedffs location of

communi cates wt HLR 104~ vi
the mmhlh:l rstextmm 1d8 ihi swkerdad. Wﬂfhéhﬁldtﬁ(ﬁemimmmttosl wilt he theher described

herell\{l%elow with' rgferen%%lgrgrtelso n 1inks

With reference to.Figure 5, in a step 130 a client, such as LCS client 100, requests a current

MS location by transmitting a.request on communication link 116 to the GMLC 102.
Responsive thereto, the GMLC 102 requests a current MSC address for the mobile station
from the HLR 104 on communication link 118, as represented by step 132. The HLR 104

then returns the current MSC address, in step 134, on communication link 118 to the GMLC
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120. The MSC 106 conmunicates with the RAN BSS 110 vi a
communi cation links 122. The RAN BSS 110 communi cat es
wowaoh/o1dee7 nobi l e station 112 via air interfacePCT/IB2003/003346

conmuni cation |inks 124. 230The operation of the

| ocation services inplementation of Figure 4 for
102.r elies GMIC| Brsat raspess the hetrrasbi MS decefippnireny thg MSC 106, on

accordan ith the pre [ ntion will, be further
comBIERAARLER: [0 s G BEB Y P I e enoe 1o F gure &
Wih reference to Figyre 5 in step 130 [ ient
Thergglest, o B8 145 S o BHe-Sergise Sy Boiing Brnitint O fdeihes whether the
il labfidd] d BOYRS irfedtly @ftive, then i
e SRRI0Y HEARBTIE Sgras B aom semmL sty oy, s
step G¥N Ehel BiRbilegerees switching eerttreVS0 sends edecation redvestioihe RAN/BSS

station fromthe HLIR 1 (s nication link 1 a s
110 BifiecQeria By BRIoTa Bk TR HERTROR DY BRI Eh fPrde rRgo ink is
alre R’ EQMLNRE AGLF 98@ivih 1B GBcatidf, redfledt OMBURABEABE S Ndetermines the

I'Tnk 118 to the GML.C VD 2004/ 016027 PCT/ | B2003/ 003346
locatién &6matFhd tEMn@bileestaticagurseg sonvisatiennl itechniques,| whigh jtegy mvolve

. fromthe C. co ni cation |i 12 S -
signp HER berebm iy AN RS Tu ST itbisPon 1 T4 otfidne 38 datertace 124.
. the nohile-services switching centre 106 detern ne
IF it i FERNGH SRS BaCEaFIOOH PIEBOR & RRlrPBKG R Hat ygle mode, then
f Ll.e:stati [ ' | i .
he Hovh05 R0 1B Qe 1o SuRALL O o AR ST o
statie rfrisn ahd ox#bdT dovatienuegitet 08. hén RAlieB8S thd Gnakglergrvices switching
existing co nication |ink 122. "Paging i.s not . .
centre3se F ?Veégﬁiu e of o laps liﬂ?“f“g%c%ﬂ% 198, fPE Higqnobile station
12After receiving the |ocation request the RAN BSS
determ nes the |ocation estimate of the nobile

. S i i { t echni ques, which may
Thig 1%?‘%’%?%%“@?3’ %’Bﬁ%ﬁ%gﬂg‘%g’n the RAN/BSS 110 and t he
bile statign, 112 .over .the air-i ace 4. .
I &% J o B e PR o e v R R e bined dpiper the time
associutddOokitREld WM& koowd: lotdtionSs ld3s thah#vdasd thieRoldtvagie. If the time is
nobi | e-services switching centre 106 retrieves .the
less Ithest thix slovad thesshalil yaluss themin siembl Ythedashknpeywn acghen ifaeturmed to the

-Ssif,or | ocati.on. regk St 108. In doing so, the
G“@%;;q%£P§§P¥%%%§ﬂ§ﬁﬁg%§ﬁ%% centre also retrieves the
Ctime .t.he | ast 0 | ocati.on det.erm nati.on for
I i 56y 10 ia e GHangd Siet Do o i el PhtiRhy el e threshold
valukAtheh o Bis@ir@63he hidbAe 8afbn kAthoed NEhereRidrea SRENOE AFuest is sent to
swtching Centre 106 then det'erm nes whet her the tine

the RYQOBISSt BID. wilhér peging | issenk hothe mobide seron d 12 a4 thenRAN/BSS 110.

the.stored .t hreshol d time | {
Respegia B G PrBeHarevart s RSY Retieils SusolofRlor Bfhure of e
moBi ROV b1P & §ihE WdnbéntioBhlUfdRE qlid, tWigch @MyGniOReadignalling between the

communi cation |inks 120. o
RAN/BSS 110 and the mobile station 112 over the air-interface 124.Then the RAN/BSS 110

returns the estimated geographical coordinate position of the mobile station to the mobile-

services switching centre 106 on lines 122.
Thereafter, in a step 148, the MSC 106 returns the location estimate to the GMLC 102.

After ea’éh of steps 148 and 150, the location information is returned to the LCS client 100 by
the GMLC.
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20 If in step 144 it is determned that the tine of
the last known | ocation exceeds the threshold val ue,
WO b@r/oign2a step 146 the nobile station i s pageBCT/IB2003/003346
Thereafter, a location requést is sent to the RAN BSS
110. The pa%lng is sent to the nobile station 112 via
As diseasspheBgsbota. the Reg p@rﬁhﬁﬁ Waetheld walup geat plop becwpgddn relation to

d f
mobi B FALCTRER 6 G RYS ahUent™ SR PaiibieR de iy Bon oo of me

thresHEM F4MO| MBy bl SdkatntaicBehshetiviesn aIrbzfdyZEG’dBﬁMlB@Smﬂdl@toafﬂﬂ location
the nobile station 112 over the air-interface 124. Then
inforppyHoRapp BEIsedo thep dhigr may tsAES BxKo FenouEres éb diedps toafave 2 further
0 [ to the
tocatfBIEMAPILPRREE BifH o 16 0L EShANGRE, 10 ¢ 122
T ere ft st ep e 1 rLns
o BB Bl 43 SR B Aol A fedlispip mobit
comlillﬂ:ﬁcﬁﬂﬁil &=mst Neid ekl ?zﬁ'ﬁ ef ﬂﬁtéir@{ént fhveBtioH ﬂﬁﬂtHeOLechmque is
the LCS ¢client 100 by 30 WO 2004/ 016027
1mp1a®r1tecBw@@As@%3>46 loetiongegiost udssdalére reiimabdye, parhef the present

h l.d
imver{gpgfrighe freo B RTe e b T S RRER ALY SrtRE iyttt the operator

sets A6 liréghold RvEING tRROBilERVicef switdhiEochire 906 br wigopfochtieh register
threshol d val ue may be advantageous. |f an_al ready

108. &mmﬁﬁlhb@pah@at@n@s‘ tat thed4tS elientilAP oF gendoR %mﬁvxéés the threshold
gave radi o resources in having to

bvdggpgﬁg%r P?%%Fﬂ”%; %3at|on request to the nDblle

stati.on_on_the ra ces network. .Thus there
The Fugrticlo 461 B8t dacthbi! CEERnPYUREY O TREFRI Y ok St examples.
HowbGGUES It ehtiorRRiot Bmite@ WHﬁB’ &s?%ét@ R SNBdr T Bhesh exhBpRE One skilled-
essential part of the present invention that the
in thteeath nindlu epprsciatie nipive rt?emm‘dsntlg]g pos ibgempdifigd | andaepdied in different

mplRORRR 5 TPRATOIEIRS PRENBrd: FRye peng rapaifsfPEEL

dynam cal | y changeable, and that t he operator 10 sets
the threshold level in the nobile-services swtching
centre 106 or visitor location register 108. One
possi bl e application is that the LCS client 100 or
gsnSCF 4 provides the threshold |evel as part of

| ocati on request data. The invention has been

descri bed herein by way of reference to two specific
exanpl es. However the invention is not limted to any
aspects of either of these exanples. One skilled 15
inthe art will appreciate how the invention nay be
nodi fied and applied in different inplenentations.
The scope of the invention is defined by the inpended
claims. 20 WD 2004/ 016027 PCT/ | B2003/ 003346 12
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Cainms 1. A nmethod of providing |ocation information
in a nobile communication system conprising the

wGet@p®1@b7 receiving a request for a current |BCHIB2008/003346

of a nobile station; detendining a tine at which a
_last known | ocation of the nobile station was

Clamgfet ermi ned; 5 conparing the time to a threshold tine

1.

10.

11.

12.

limt; and providing, as the current |ocation, the
Al astthddh @fnplowching docatibnt ndormiatien | & A qubﬁet trenmunication system,
threshold time Limt od accor to laim.1 .
COYPHRE WeoERs 8% AGee YRS é"t]@ﬁ%eS%)E r %8?%?% £ FIPE‘HF station;
dbteEAhing finetah§/niERI 128t 18R BBation dfitRe hldEﬁe 'sﬁdtlﬁﬁtwas determined;
withinthe threshold limt; and providing, as the'
ceroparag the diee foon thr@slheldoﬂmmauhaﬂelﬁ @dmr@wﬂmlgoeathemmrremolo@ahqn the

neth cca erein the
LG OedfeRar fsed 8 i {R]ﬂ%ﬁ%ﬁéﬁm uEwb' i e
I|n1t is d pende t. u he status the ..
ARG oS g Hon o LoRE B P RE AP (s (1P O delsrminipe o current
t r [

Id o DO SnSHRA AR PRy & Ao SiG0L %et Y Hpnit| s providing,
agrihbiclueerstladation, ths obtAineg thaentdembipdi ng t o cIa|n13 or

claim4 wherein if the status of the nobile station is

. Alibethddl @ccdrilig 6o aRaN I ING G4iaP2 wdhesiiatHeasep 6f cofnprinBable time to the

according to any one of claims 2 to 5, wherein if a
theehplrtme Bl is §ppandentapon dhesatpreef, the Fobllg siatiphown

| ocation is provided as the current |location. 7. A
Anmethod aqmdmﬂ it glairg 3amer@nef &P medbalierstationtip a@iviethe hemparing step

ST RS e T R R Y %55‘[501%. .
aSSﬁélated ast. .20 kpown | ocati on.

¢ aﬁ%@ﬁn&tﬂ é>t1 6lﬁ-gn(§fw ergin if the statug of G]pq WQpﬂe station 1s

Kﬂ@@pg&ﬁg&&m%@§>gggﬁmgh“storlng the threshold tine
Fhod according to any one of clainms 1 to

r ' [ | .
o0 PRSP U6 0P ¢BEP 2, 3 WBRTGH'd ey fpaion s o
pmmﬂ,dﬂha dast oy eeticf is praiidesl 4k thocBrenhricetich. t he

threshold time limt is set by a network operator.

Alrhethéd BRIR@Hg &€ &OF SHenef dllBman o GNRrtBér &)lnﬂirﬂ&g]thé 8tef of storing the

~wherein the threshold limt is included in

lasteuewn locstion e & mobdntstativedopeher with aAtimst as@@lclated with the last
ording to any one of clains 1 to 11 wherein the
1“?(%‘?%{0?% %n el apsed time. WD 2004/ 016027

2003/.003346 13_.1 di
AT BTG AR TOBR Of Aoty 1 & PR S E RS S8 o6 o the

threshold time limit.

A method according to ‘any one of claims 1 to 8 further comprising the step of

dynamically adjusting the threshold time limit.

A method according to any one of claim§ 1 to 9 wherein the threshold time limit is set by

a network operator.

A method according to any one of claims 1 to 9 wherein the threshold limit is included in

the request for the current location.

A method according to any one of claims 1 to 11 wherein the time is an elapsed time.
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conprising the steps of. receiving at a network
el ement a request froman application for a current

wo cwawni@nr? of a nobile station; determ ning, atPCheB2003/003346

13.

14.

15.

16.

17.

18.

19.

20.

network elenment, a tine at 13which a | ast known
| ocation of the nobile station was determ ned;

2 grptaed ref, PERViding cprmneriRIdtERe AR | 2 tRebilg wempymication system,

fehol . it i o
cb BB SR b Hbiof kitlvin NS ROV e delfiey: o g, agphication for
al @oent dovatibn toier tobie iswutivh;t Bdtaniiiegt br éxhodtohotkd BRment, a time at
Limt. 4. A petwork el enment for. providing |ocation .
Whﬁ#pbﬁr}a%ti]lﬁwnnpoga% Pf hecBIRMA SRPR GSsypBRped; comparing, at the
SOMBRK IcRinfl, BERRR (60 Vi G 13, e {oati
ncur r er?t ocat | glﬁ%ofo aﬂﬁrrgt;s%ﬂdeﬁlﬂsthgﬁ’ %%?%%rr{é‘gﬁlglgftgrt he application, as
ticbetverent locatgpra the last kabwaiioaabion il ths timenowithirotha threshotdf time limit.

t he m)_bi | e st ati on 10 was determ n_ed; nmeans for
ACoRpAsTkN@einbt forBrdvdie t16¢2HA Ointbriiaf®n | inmht ioBIMl communication
means for providing, as the current |ocation, the |ast )
SKH@An COIBPRTRS RSt He TEFqreng & 1gupstrfor Becurrent dedatipl of a mobile
.net ing.to aim, . .
SUBE, it for el e M S SuRIER P BRI iy 8 il sation
wae caterminetipmetireforebidperisd el e kd atih@sidldeimeSlimal and means for

wthin the threshold |imt; wherein 15 the neans for

PEMAUNG AY thes cuigenit waatios, pholastiknows lopatiqayify thet time is within the
tﬂrgﬁﬁﬁdﬁxﬂeﬁhﬁ@ obtai ned current [|ocation. 16. A

networ k el enent according to claim14 or claim15

wher ei.n 1 he ans.for, c arj the ti.ne to the
AHRLEHE el B SHRE L vt et e ghgn? Tor determining a
ciélit¢edatibg féiBe slodlib Stafbn tHBe tifB N A& vitiah HRhredlold Timif wherein
network el enent according to claim 16 responsive to
theanepns ifgipm viding is adaniel toruevidhes thewirreat lasaten, de ¢hained current
lfc%{ijn%/e the conparing nmeans is disabled and a current

ocation is determned for the nobile station. 18. A

networ.k el ement cordi.n claim16 or claim17 :
AP Bl FRERREP T b Wity L g RGIT Toruheat B east Turpgmparing
tHED#Hb €0 $HeAthk@RoldStirh 8 it IshsFEBRA 1 RG%iFBARSibating the status of the
enabl ed. 25 19. A network el'enent according to §ny one
mepilestatimg 15 to 18, wherein if a current location is

not provided, the network elenent is adapted to

Apneiwiode elehent asdordingwin clamatt esspossiveptoovdidetbnak iridixating that the
cucrent. | ocation. 20. A network elenent. according to .
gk GHiogr 15 P i LEACOBO AR TPETHofS ABAYPS iiige ridgivgt location is
dbtefmindd &ritROmoBAe b@gbn known | ocation of a nobile

station together with a tinme associated with 30 the

| ' ; / 7, 1. B2003 3346 ., .
{gshorgiesisgn, B IS0 e 0 o
irtdcatiag 2ht ther hbisite gaigaris dleghee@msarfn@means is enabled.

A network element according to any one of claims 15 to 18, wherein if a current location
is not provided, the network element is adapted to provide the last known location is

provided as the current location.

A network element according to any one of claims 14 to 18 further comprising means for
storing the last known location of a mobile station together with a time associated with

the last known location.
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20

storing the threshold tine limt. 22. A network
el ement according to any one of clains 14 to 21

wo owotlego2zconpri sing means for dynam cal | y adj BSL/iBRg03/003346

21.

22,

23.

24,

25. A gReilG

the threshold time limt. 3423. A network el enent

ccording to, an ne of cl ai 14 22 wherein the
& Qi Pt actordig 1o ps ool Byitas HEindh Rgysepappsing means for
stAingAh O 8ENbl whepat according to any one of clainms

14 to 22 wherein the threshold tine limt is included

' d cucrent .l o0, . -A nmobi l.e
A Rl COPSELecRin AU SEbCLOEAL 18, 2 By TPB g e o
dynarvicdily adjiueirg the threshOldigpe tigent servi ces and for

generating a |l ocation request for a user equipnment; a
A atRiIK clegd @Bdordifl 16 8EbNd BE claltls 124193 twifcPindhe threshold time
current location of a nobile station; a netvvorﬁ
Ligibisesat byf pettotlepparatphg a tine at which a | ast known

| ocation of the nobile station was determ ned and for
Acoetpark alyntdnt atdonding ¢ anyt bmeshalhiing i 40 PP Rittereiankle hreshold time
e worcﬁ C?I enggt for Fpgr ovi di ng, as the current
LR ERgRded RS tegbesk FREREUTEREPFHINI f the time is
wthin the 15 threshold tinme limt. 26. A nobile
CRPHICAeN e PSRt ongiudigst an cipplient® fahepreividing location
t . for. i ni e tinme at. which
AR SR o B0 oo Bling SO G Rt BF e Bigiene & notwork
clensint for ré@fvhg div foq@éss f@ra cirfent Aodmidh | T LAKHUA isﬁa@itﬁhpﬁl network

stem accordi.ng to claim2?25 or claim26 wherein the
eg’ﬁ% ??f%r %ﬁnﬂﬁ% AR Galavioevellast kagwidedationd! the mobile etation was
dEHMEY 'f&ncﬁ}ﬁ}iﬁg?t@&ﬁ_g{c}gbn tggh.ll[eghoq HfB Rt g b A &R element

wherei n the system ~inp ocation services.

. for providing, as the current location, the last known location if the time is within the

26.

27.

28.

threshold time limit.

A mobile communication system according to claim 25, wherein the network element for
determining the time at which the last known location was determined includes a visitor

location register.

A mobile communication system according to claim 25 or claim 26 wherein the system

implements a CAMEL framework.

A mobile communication system according to claim 25 or claim 26 wherein the system -

implements location services.



