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’vo’z’oﬁ?ﬁﬂsoz? PCT/ 1 B2003/ 003346 1 LOCATI ON SERVI CES

mm\mmmm:@/lww CATI ON SYSTEM Field of the
\ e present invention relates to the 01 FEB 2007

proviigieen of |ocation information in nobile

C%EF'}UG- Lon networks, and particularly in _

app |cg§li%32|r713 where a request;is made for a S APy po3s6

| ocation of a nobile device. The invention is '

parti c LOEATYONSERICES FORUGDRELY COMIENIEATIONN BYSTEM

| ocati on based services in second and third generation
Felidf ¢hedoventisti cati on  systens. Background of the

I nvention In nobile conmunication systens, network

Tpe madsets imvetionl }Iﬁ;ﬁé’fss aonger ?ﬁﬂisaﬁlo'éf badliof in¥tmation in mobile
resource usage. ere j.s.a general aimto optimse
%058?‘81‘%5% B%g’sﬂ‘iﬁs%f&ef.’mr%ﬂhr Javﬁtr@ﬁeﬁﬁl%% Whess &t TegRest is made for a
Gerent RRSIdnNof T8 hbileC 85BN TR ihARHSE Y 'p%%i%mlal\ﬂ;”bﬁg _r{o’? exclusively .
likely to be a key service aspect of ‘future nobile
CGBH?FE%?W@ lpffﬁo’é???%?%‘,’m‘éd%l §CCQ¥F{J ddhird generation moeite dcopmunication
dy@eme resources, since with current techniques there

Is a need for additional radio signals to provide
Baekaonmt dreme thedn8bh Ng to a current |ocation of a nobile
station. In particular, in current 15 proposals for

1h O 6Hile O ERIIaE &S YRS nbvofk bEGhthlsSHE 'ﬂwz’ér? leol daCabout radio
stations which are in idle node to be pa ed i order

. TEOUBHUsAsR khNeriea BB Aightooptipisa Fidisaetoprcs upregi ng

request. In custom sed apg] i cations for nobile network
ThaREYERRR 9fdefation saess)in piehdecommynicalipmssevicd, whichas likely to be a
RidRe S5RET ONfhie BobilY Bod ' LY Q4SS5 L PR dS

]dgged to i%e_nt ity a curren ﬁ?@?@%f@%ﬁ#’ %F%e%f F‘?‘ﬂyu?néd"j'rden to
resfo SBPWTSesiateedith gurent teghniqyas Yhefeols atrived fombilditiosdl addiosignals to
PPN Rk K rbiRGAVEL .2 | £ o8B 583k on

is idle, tth(_er11 the Tast _rt1Ec\t/\kmgéc%o%fgt%o%l%%}agcr?n'thﬁgm%r%%ﬁ & ourrent
PEYPREIO T lesatiqresenyiers dhereine vegniremdng firasebilerstationd ehizhiaenin idle

ik td BRbkL bfies fot! kA 1d dl: : no_Jl onger
provi 15o‘lbgpausef 8 I c|§ r??ogolrta%pa%hlb%rl]&%% 1:;égn%grrso1 11 & PPEE F%ﬁeﬁ%‘as
IATBY:RHniSddHid fdaB M Y mBbiflC et tion was .
T e B Bl dek cpaea BN CAMRTS g3 1" pace
Zaifta pebile iytaHon isectict thereths edtive oessios isigad v idewity b@urdf cell global
ded8Rt N ¢ - i f .the hile station, .
AR (COD @ <Gileb SR EB) ST 81 b Ly S Sicdefipvgn CaveL
phase @sif theemolblekstation seidlh, dleendhe st IdewhilooatiéSAr: the efobilVBt@ion is
i rk. 1 f.t nobile station is. idle,
S TR I B o S Pb i tsiyn Bl Bl o lonsr
powiienstfol iofmativn ifiihd atobile btatimtlia® Molvef G§BEAnAP sindd'Bs last known
lorgggiaoinlvg St %}_de%)_n is paged if the current location is .
-_reques% egc. This provides nore useful |ocation _
Iﬂr QLAMOW Cltgﬁa%gal {l}- Saggllgiﬁlengtgheo’n iké) %E:ﬁ\lrent%frsnetab%ea%ﬁ\tzehgesgigg Iisoagain 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 mobile 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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‘01 FEB 2007 WO 2004/016027 PCT/1B2003/003346 2 In
third generation based | ocation services, as with

CAMEL phase 3, if a nobile station is idle it i051 FEB 2007
al ways paged and a | ocation request issued to it,

Ve 2I0#0%69%¢r easi ng the radi o resource usage. Péwﬂndamﬁam
LCS functionality differs ¥rom CAMEL phase 3 in that

O TR ST L A S

idlel mxse:mrtra}@ Paged dhd@ilbdatiod RqhACBIO b B apHinGRSAMM 8 radio resource
m si ysage of radi o resources, and thereby
Usagy- :Ht?ﬁdérérﬁ?é% oL drogr GRIMRE Ph#e it FohEPAEHE\Ve always
donStrrRLYle Blodd ABbildWARRRI on According to the present
invention there is provided a method of providing
It id Q¢ ainh 0N emB&kiinBte biMBlel RBchtNinPediBR ith SacBRNEYNAGE! sces whilst
system conprising the steps of. receiving a request
minfrRising a2y, upagh of TRk FaSBHHCSH ansl thebby mimmiseiona or all of the problems
;mmﬂﬁhgiﬂbﬁgng a time at which a last known |ocation of
the nobile station was determ ned; conparing the tine

SundRard of 1hE @SRREg tine limt; and prOV|d|ng, as the

current ['ocat1on, the | ast known |ocation if the tine
Acchfiif b bRSed hﬁ@eﬁh@ﬂ Gherd 'ﬁ'?rclvlld’gdt a metholBf %?M(ﬁﬁj Bhtion
furt er conprise the steps of. determning a“curr rent
inforrgetion;ip & mesbLle lsempmisication sytten, comprifing e staperef: ireceividg 2 request
for Mol k em%ﬂ% oyl g
eurrent !ﬂfoc at i g%&(ﬂt %tghbﬂgg%tar Aliped ut%ent %hc%\fast&‘ﬁmwﬂ%camon
of the gppbdri steborpavas deferniied; |cme¢rmgtth® titrder to sth Girekholid rtitnd Lt} and

e SR MY W

'mnSMQp.nay be di sabled and a 20 current | ocation is
determ ned for the nobile station. If the status of
Thetnh@hcrﬁmw Rurtheraoinprisq e stgheof: déttrenimiogp amirery lchign dsf&yé)mobﬂc

_ i ded,
B b Rl B 5 Do, e

obtdired &tirem locdtive. et hod accordlng may further conprise
the step of storing the |ast known |ocation of a 25
The istepiolf eorspaaing dire ttnmg@tﬂnethreahcﬂdh time ﬁiirm‘emgsls@dﬂpaﬁchdt Woh fhe status

. furt . .
e P BB R B B B e
currdifg éoqmtbﬂrus detrmgmédebt the mobﬂ&)miﬁdnsﬁ“ thehsBat®d (ffhehiobile station is idle,
the th hol d ti l[imt. Th
the ?O#nglq]ln"fgsf %?y?r%é S‘l?'}'ieéjgrrayebe ;Sf gy a Imrantavvolrrkn oper a?or .
h d th t
o A e SR
locatiore.

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 locatron 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 provided a method of providing location

information in a mobile communication system, comprising the steps of: receiving at a
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‘30 According to the present invention there is further
provided a nmethod of providing ‘location information

in a nobile comruni cati on system conprising the steps
of receiving at a 01 FEB 2W WD 2004/ 016027 01 FEB 2007

VEW04/88@03/ 003346 3 network el ement a r equ&astisbdosizad
application for a current docation of a nobile
atine

t t th t k el t
neofbf dcltne 2 SELEL Nt . pBloatePoR” i o e sopabiomion
detmmmmgeheﬂlmnaﬁdxrk clefip@] b Mgne AtwHiklea MR Wvk E)l:@fﬂﬁrgf’th%ﬁl%blle
reshol.d tipe limt; and providing to t

Sta‘mfs 3 ddrfned Sonterine. et fiF arivolksloment e titpeto|agbresholdbotisne limit;
and Ipﬂﬂﬁhnguﬁ thef apph@ubm B tHeSurrént WMchhdd) tHeN st kﬁﬁvﬁf‘ﬁ%ﬁnt& #I¥ time is

ording to the present invention thereis
Wltbérﬂ{gﬁb:?sﬁ?ﬁﬁ@?ehﬁ?’bw ded a network el ement for
rOVi dltgg Iocatl on information in a nobile
grgi'ﬁglfﬂ' PFSERt Specption thegmsr §idl ﬂ’gﬂlefwﬁl@mled @rnetwekealamamg for
prov@dib @ W&o hRrmaioaUh raexﬁBbﬂeo&ﬁIrhlﬂﬁha%l g}ﬁ 2 I as %t%ﬁ%:/ﬁnahs for

means f.or determning a tinme at

TeCeIVEER TPBHITSIIPT 2 prateRblafation of amobite Smg)ndmbms foriethminaNstime at
whidhOf 1a& RHBRK ﬁd%gtlc;nhﬁ \\;ﬂegm%ﬂg%tatngn %l ALESHO dd F%%%ﬁoxlé %;]omp[aﬂ.go g the

and neans for J ng, as the curren
time) <3 thrgsheidriimeotimiti and inpansHer piomilings awitiehéurrehh ®cation, the last

Imowrogasjggllghgﬁﬁglslwlmm 'l&'pgsh&(&ttﬂn\o%{el ement may further

conpri se neans for det erm i ng arrent |ocation for

The h&%ork@@hén@n%}r m\%{qu]ﬁé&JI‘}SQ %%MS%I’ dC%UI ?1?r1{ngm ?, tgg{r%t ﬁ,&rratiug] for the

hr eshol d
mobigigigioad! ﬂlgﬁplpmo(ﬂmthmsthe theesioild Himitf Whﬁélﬂtthe&ﬁea.nk IR providing is

5. The f-
adspfii bR otle BUH Rt PRl ﬁl EPRnH PO REgOBe  oaponsi ve
t us. of the nmobi | e
o8 6 L8400 g B 1 e
mndicaiing the sézthast obﬂneusotalctstatmt ReSpcmqbafol gy B8 SindBU B Shat the

€ C ent, | gcati on emnedfor t he

mobi %Qtllme gt%?{ljeoﬁl Céﬁlg pors Ve tIBaysB? Zhsgﬁﬁélé?% 2 et fopgjion is
deterppned forithe mobyid statiof. ERelspszwB % daill sgnat MeicSHIABA TAOMABRRSition
151d15'%{e3%§a bI ed 20, I f g rrent |ocation is not

rovi ded, R TALEY 2Blcdent may be adapt ed to

| ocatjion is pr ovi ded as the

It %%?%*é%ﬁ%ﬁ%*ﬁgﬁ 3 it etk Ke@Purman{bendgpirdia previde e las
]mowmohpfrtlosas neavideds gy et airiefig Idchifon A%k ABOYR LOGALI AR Alrmer

statl ther wi.th a tine associated wt
°°mP?‘ﬁgg? TE{° C{? ‘téattq?’awn loofign ofcs Rebe Bationdegethirnyvith a time

assocfaltﬁdtvh&rthe:mtmnbﬁeloﬁﬁms for storing the threshold tine
limt. The 25 network elenment may further conprise

The nvbemls eremanwms;aﬂirmal doyapeied whSdris F6r §t&§‘ngtb1ﬂé %ﬁé@hﬂl fichd"Bimit. The

networi The eshold tinme limt ma e set tég
ef 17?6“?% EFroompRES TSSO RYFSEIEY FiRsting {ineshold time
Timnit. |mltbtdﬂxdld ﬂim& Beitreguesiet hoh Rvidik 'Eaﬁ&&to%1 01%@%1%5}10 d time limit

Acc g.to a yet further aspect of e prese
may fe i‘fﬁg‘fi%fh??ﬁ]lﬁyf%aﬁmt ke#fioa- nobi | e

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 curent 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 comnparing
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‘communi cation systemincluding an application for

provi ding | ocation dependent services 30 and for
generating a |l ocation request for a user equip tg _
network el enent for receiving the request for gFPngﬁmﬂ
wornantsekocati on of a nobile station; a net\werks2003/003346
el enent for determining a 4tine at which a | ast known

| ocati on of@hge nobi |l e station was determ ned and for

thecBRp P iangT EZobpH A0 2G40 ¢soeRt for providing, as the current
lochtiol, 1324081384 fon # tHeind ik MRt IrPhtdIRAS Bk Hrdid e

linmt; and a network el enent for provi ding, as the

Thé lﬂeﬁrﬁﬁi eldn@BAtrOfstertiGnd A8 A OMWNwhiek ahd 4kt 'kﬁnoxtvﬂ‘ Qodakif® was
is within the threshold tine limit. The network

deteroephprefesblEchiieg pivigior Mesatiqoeegister whhe Bystdve magsitplement a
CARROINR L 86 Ek PR VRS seldgler m ned preferably includes a

visitor location register. The system may inplenent a

In éﬁnﬁﬁéﬂtg HRTBWOSL Blas hﬂ)?)@ﬁtek QQOMAb?ee&Iesﬂﬁd for an MSC/VLR (or

odi nent's, the inve on thus Jproposes
SGEWh vhish pEvERSs Tmeesshay plagingr attgmpivEChY IS C(/&ILR (8GBB§N)wiieady has

R Rl e

intdrrogaiiamiA T e ikt servi®eor(LCR AeuNBRSares thbiasaGABboation
il B o Gl ot ol L ol o B B pob S moctea i

thellaa;i tnovet focatioh Giforeatibn fsser ihae the tHiasholdvasd) @hethwalidgs set by

th used uch that no paging is needed if the | ast
eﬁ}ﬁ% DEHtion information i s newer than the threshol d

va s . set b th perator
WW@H%%PJV{%@H B ST AP PR OB O SO0 e mode,
the @tviehii®aethfiqte fePilkEbesdpdlidan snoblle stakids Efpzd:ﬁve mbm@
i nventive technique may al so be applied to nobile

Brisftldstripten ofitha Dirawiggsrode. 15 Bri ef Descri ption of the
Drawi ngs The invention will now be described by way of
Theeinambib& will héw befdlerinddytvarytol exagtowh reftrag:e t6l ERVcB@Sanying
|n whi Figure 1 illustrates an exanple of a CAMEL

§%%P%%ﬁ | e communi cation systemin which an

t of th n, ma pl enent.ed; 20 . )
i oo a5 o8 it Y CAME vRY Pt RS HGE ey i which
an dnipldenens{ thgingerpion hay be tngehabidrent of the invention
in the conmunication systemof Figure 1; Figure 3

Flguﬂe 2us b flatveSagrive ﬂlmtmmg @t stepe $or dhpRmBRENAC! frefeired®fbodiment of
the of ted ]Elﬁ npl e a f?“é &Perreg enbodi nent of the
ﬂﬂ’ 8 \98% oﬁﬂﬁﬁ ¥ istrates a further
f .a nobi.l nlctlons temi | enent i ng
Flglél‘g %r@%szltaf 6};}16%% fe&‘g}ges o ya@tqﬁietﬂggglpmpwéq preferred

embdd:iﬁﬁitbﬂﬂiepfesenb@vmﬂiaﬁ,errent ed, and Figure 5is a flow
diagramillustrating the steps for inplenenting a

Figptef éluseslesr nifothcRRAmSIE of a mobile communication system implementing

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

Figure 5 is a 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 applicability to any particular example
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the invention in the conmuni cation system of Figure 4.
Pescription of Preferred Enbodi nents The present
invention is described herein by way of parti qH kg 2007
reference to exenplary 30 enbodinents. The invention
WOSIHEIORT mited in its applicability to any heansiogamoars
exanple 01 F E B 2007 WD321104/ 016027

03/ 033 descrlb re The inyention is
descﬁg({l cu%arlghdé%cr Bed P ﬁglf’él?‘ri’( dc?ﬁcqu a X?EBI‘ to a CAMEL
(CHS(ouuwﬂ oappHetionp fdri mdmeojmwémr enlidted Qodiet Wby @R NARCL heation

Servl ogic) fr mev\gok and a]% lgcatl og% servi ces frameworKk.

15 Woteh AR St PFesFpE | erelyr fasgease of
unde@dtanditipdes mbandinhghtibhe present invention. 5 Referring

to Figure 1, the invention is first described with

Refanixfgeto Erig@e tlpth% M&n Rhasedederived iR VWefckoncd 1004 CAMEL phase 3
sho t he galgl errents necessary in-order to describe
framppprk, ap e %mflw P@é‘é?ﬂssaﬂh@éﬁflfffé%d%ﬁnlzﬁ tp\Ellication

of tﬂéﬁﬁ@@maﬂ‘i’dﬂ'ﬁbﬁ Eﬂi‘ﬁlmﬁ\mppha%‘ B }éﬁénﬁjrl@r{mgﬁli },} El@l%ents of the

i npl enentati on are shown mh are nece
mplementFion FFhAYR $iich 4Ee NspesERaY, for iap Yederstanding ofe@fe@mscmgmtenuon
there is. shown a core network 6 including a

Figure, 1,
Rech'g%Eto \FRgE | oi%le?eelguséft"é? 2 goremefvryk ¢ igelading 2 home location register
(HLR'PED bl BRBNL-ER e Wniteith gen‘&@rlMS% G ysqi)he Hind Q(Bq'eres dsw1tchmg

mob I | e-servi-ces switchi n cent r IS asSSO0Cl
centrg;1P g agsagiatqdivgth 4 waiter mmqnegglst@xeﬁvm\)'m) Egi2rnalfx tterdosd netvoork

6 RS 0L s WL A B S

with 2 $359¢ parvieeiconfiiot finell GEYANSHTR i4c Ehac gyt SCH infRigued 1 Brihown only by
, h |
way ESHRHTS ot o] R AR ERY FRRSCT B BT A ehaeFo ity other

netwm ¢lempbrenénedt sistiquasdb @)fsteaﬂy)r ahdieracd&s Netwddk KBSS/RAN) 14
st.at i on ste radi o access
com BRGSOy B S BT B0 SRS S i

statignh & repeeniad bywordbilGstativeh (vVishilbe ASﬁlaighQi‘Iﬁobﬂ@&&tleﬁ isWhb®wRin the

tions i rresented b bile station (M)
sieuf UL o LU0 P aLREr et el Dl TROL L, L0 (V)
geneﬁllgcumlslpreﬂmlxussra‘qmianiehe pur poses of describing

exanpl es, and the nobile station may be nore

@mmtsauugmmdmmereeobxe flmhharlis Gﬁe aillbdpeRtar:, e I8ice control
are famliar to one

t Fi
P"mte)k §L""”?fl‘*t S iblemize i GESChpoena 2 Abe gsmECF 4 is
the ﬁtnh&oméémy kae b@ﬂﬁﬁﬁ thé MI\EH*JIEB&MQ idghtetoasiyRitent operator stpeclﬁc

uncrr onality. snSCF is the functional enti
i A AP YRS CAVEE0b7 i Saccrtigh Wik ey mpTEiB19€ ochion

asedoipforitivh. SIFIBﬁ:If(frb Che, RRMicvitsCAFiguld € réPr&8fNthosk Q}’e%%fs(b@ theScore
|y concerned with the provision of location

rticul
netw‘%ggé?ﬁiwrr F PeRlFgentatipRef @B e the. el ements of Figure 1

h @S\ nt those elenents of the core 25 network 6
The |P ﬁoﬁnaPﬁ%‘Peéh%frﬁlﬁFPér‘fVleﬂomh?Mesmed CAWEY ofitsdmencs to

Figs. arahansg QtBdhg e Pr ésgﬂrtrﬁve;m&i | ll"h@ %Hflﬁl?}]’ btp%’e fa},(auwgyo ' the

referenceto P@%: gthe
mobllie ﬁ@gﬂq il6 R any ﬁl@q @égrmatlm(ﬂih atebsage tn‘ thb EER 8.

This. request is sent on a 51gna1 line 18 from the gsmSCF 4 to the HLR 8. The Tequest
received by the I-ILR 8 1dentifies the mobile station 16. The HLR 8§ stores the identity of the
VIR in which the mobile station 16 is currently registered. The HLR 8 stores also the

I
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‘nmobil e station 16 by sending a MAP any tine
interrogation (ATlI) nessage to the HLR 8. This.
request is sent on a signal line 18 fromthe (ybFEEFIW
to the HLR 8. The request 30 received by the HLR 8
wpgertidees t he nobil e station 16. The HLR 8c3tiBroesnoosize
identity of the VLR in whdich the nobile station 16 IS

: urrentl e |stere The HLR 8 stores. also th
idenfgpotigeobi %?iﬁm%%grcePE%R@ BOB ST EE4he @Prqa’étﬁfw@%mw
the HT RIS Hends0R oSS Feguest fo BYNVIRNDRAR Sotithuirteatibn HAI20.

determ ning the appropriate identity, the HLR 8 sends

Theti€cetig AbHAS afeLAPREINtdd0bt 8hs MOR3A, 2mi (32 if P acahls&p 30 the
I'ink 20. The preceding actions are represented

applqaligy 130 theggsmSHi, JAqyests they tprenb M jpceiiay pstem éX the HLR 8
detepBRed FRIVIGN 12 hssBeiathd &/l IHEEbLi stiREUES k&p t3h%&ﬂﬁ§%@c}uest the
M5 | ocation. In step 32 the HHR 8 5 determnes th
MSgeptigofiga sMIdt 8 with the nmobile station. In step 34
the HR request_the MS location fromthe VLR 12. In.
In 3 sigpedp #B5 viskory]osstiogy ragisient i2oand aygbie-aqrvies §ydching centre 10
deteﬂaﬁ'eé FhSthd: SRS Sfigntat RY. £E Hltof)ﬁe gtgtlondl%t & actlve If the

whet her the user equiprent, I.e mobi | e st
mobylg stafign tQisrcamently agavd, then theflogakien Ofﬁhbl meblbtmnooms lgzz@wmsdue to

V.
e SUSEE01 b g 08B 98 o R OBl LD TN ey e
curr@itueelli glotzal §dangity3 6CEN eornabiidecarse Hdantitys (SAT) tte Hthn GILRe Bt vie the
commShurns Im:l}% current cell global identity (C3) or '
Servi ce areéa |dent|ty (SAI) to the HLR 8 via the
lfmtsheg)t tl% (fejt qnecﬁ ﬁlle 6rr11olblﬂg stﬁ %Snt 135)1{)? a éwe 1. e 1t(1:|§e J{ne lrgnn%]oﬁe then
the MSCelOrdntﬁnmbNhB timtehod tHéBa3t kovaeloestivnrie a steb @0f iMe VoR I2hgores

e LB OFAERLD, Rt P PR BeLf 28 58

wastdegehinet. Imatdmrdahee withthepresuhiimntidigin 4 ae@td tie tivsat which the

eter nce vvlththe resent ,i nvention,
st RGO el 12 B ERPRTAAE YAHIEHERE TIeQEPaioh i Eresnald vaue.
For leﬁdhqﬂd: GbﬁseﬁQih thé eurrepbtitne ﬂ&l ’@hé elﬁpébﬂ%uﬂéiﬂférlmt@dwh $ocation was
For_. exa based on

red, to a.t e
e RRE Y b e B e e e R S0 6 SR RS i
disch 6@ fir®Br Y&Snbeley ehBitRethoMe¥mOe: kAt At@thy ABhpbRRYT of the
threshold tine rraybe a value of elapsed tinme. As is 20
retWfriscussed further hereinbel ow, the threshold tine is
preferably.se t he operator. of the network. The
ThethF%@[ﬁoﬁﬂag 5 @ng%l orhechrREpseniatiop of dbe dirshusst of the #@Sb#nown

locatie "ot eéﬂﬁﬂﬁﬁglforofa sib& |a$ﬂxfcatlﬁﬂoi@/nma§ e a4dcORablEQE the location

exanpl.e, for a given application it may be acceptable

infoprpatiop és Jess by aopeTtain iy peRpd o iFST peaple Gertaindoqatipn sgryices may

onlyt ﬂe&@m&ﬁaﬂt&éﬂb@é&n &ﬁfm@asﬁ qphl%vﬁeé Wakd 4 %g&bﬂ@wﬁﬁaw G Such

% reqU|re that the location In rmati on
casepy 9.@@@01@. Yaienwal BY sefett antP wdceribiime |psrisdic Hc‘urtbas@scusswn in

relafidifo %ﬂ&. 9%%’{)1%% Y Bordhibe Q%w%ﬁ Ler@ﬁbao@ 0 second tine

peri SCUSSIOH
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 threshold 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
that the elapsed tine is less than the threshold tine,
then in step 44 the last known CAE or service @degEB 2007
WOREMHY16937 i s returned to the HLR 8 on 30 cOOTUB00HIBAR
link 20, If however in stép 42 it is determ' ned t hat

' si-nc ast known | on_was |
thrcg%? e@%w g? ea@? %@ﬁot ﬁ%mJPH’?]@"sJE‘F?oI ';‘FU-%SSWH 14 via
commumc' jcative finlb@2t The BSBRAN $4 adntionp agi:gr@gﬁﬁth o%ﬂe Iﬁﬁﬁlg?ss%/@lzn 16 on

t hr ough t he

e 10320 g4/ 016027 PCT/ ] 2,@0&5003346
14 o FH'&E PORFY it herss) SRl the mobile station
16 mﬂﬁm sipeAtd 08 Essmaz vialfhe aBIREAAN c&ﬁm%ﬁfegﬁn%ﬁ&azq' Rfdich in

ﬁqnfgrd&gthe mgﬁlle station 16 on he air interface
“’mclé A9eatq Gf MIOHE STHCce G ishing |°%ret1@ Yihike pa@muglcanon link 22.
Folldwidathe rdspéhs8BRin e $oBliL ‘Q'irzltm]:%l 06, SROEET A §ér9i?éala:e£ ?den ty of the

BSS/DRAN 14 via the al r interfade communicati on
mobjle stafiep.cid isrknewe,and ins $tep WBirtbke durtent OGE or service area identity is

rehﬁHé@'tclﬁe?]ﬂ{VS ces switching centre 10 via the
comuni cation link 22. Followi ng the response from

Afidr By pehes
e e Y S e R 40 prog e
locaippjgforpiationsis sqivrpechte ti@GPPhvation pyaSER zame @otanhenititiop link 18 from
the itk @rned to the HLR 8. After return of the current CG

or service area identity in any one of steps 38, 44 or

Thu§r Bs cith?‘e SCJIPf[‘J)IB ?%td@g@e &e@érﬂ)[hgﬁtth O} I ?1} %ﬁft:q J]E)ﬂ Eg\ffgta‘g@a}gl\y uses a

&lcatlon gs VI a
threghild YaBleRn®rdeTHo Q@:temn&: wherbmesmme fstacion &chﬁﬁwy@ed in order to

|nven n advant ously uses
detegﬁﬁg F{c% gc%:ﬁ@cf}i g %ﬁ; ,uzgonl P Epr % aYSS; EHJel Hb:qehcéahon is not
pagemxbmoemm &t ¢very bhaishdefpestp a]gecdevlcﬂ R BRbild Qatidhels BB it is

rar r art techniques,
dete}nglﬁeddt?&%él lstec)reléti%(‘%a{.lgh g)pﬁécged responsi ve to

koc equest e nobjle station is
Tho THEE 4t HRCEIART & %‘%@%ﬁ%@avﬁﬁly S REgioG Of feperwork. The
threSlhglda‘taiMruna)n bf;) rdmlaIImcmﬂyl aribifle il dépenibgcevigddot ieBfork REnditions or

I s det er.m ned, pr.ef erably by the operator of :
opechf EAIRREple® THE PR BCHRl ey SQMieRe Bebermasia aping tha it
tolerstay. rrabhmlcaﬁonm@eadﬂmﬁshmmw&m5 locaRAdédubgns or :

operator requirenents. The application itself may al so
The IVadUkF oﬁﬂxe fhmslidlﬂémfai’l raB6 Rahydinvadb et ddalpoh tan agglrﬁé?yl 3§ 3e8S - For

on may send a threshold value with a
exmf Cé‘f Loy @cﬁh%feq"%étov]&loﬁ’e&’ﬁf logafien pf theshehils siatipn avigin an

accuxaay i illnn,dﬁﬁEIGz&g’él thréspeIn ik REE BE ﬂﬂé&aﬁl@qgo%%r { Qeuracy was

| plication required to know t
roqu S Tr GHeit 10 YREER Focle PRl v e oply betolsbi Rogested

acoulabyTeant BeeiAdigatt BERRNN6RS kotheh hidiBn g&%c%?:rg &ldﬁ:reagéf 816 CAMEL

ATI wever f _accur acy was reqU| r ed
nCXEPiea PP e e atios) af b a@fenmn oeing lbeatnonl @ratdseis given

hereMwst ed

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 stafion is currently active then

the thresheld 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 vvithi n
location services procedure, not in CAMEL ATI.

exanpl e i npl ementation of the invention using d/gﬁ%é %7
services is given hereinbelow. The threshold
wayeahwse’be dynami cal |y adj ust abl e i n depenBenmsomspm3s
the - characteristics of th& nobile station. For

m ESETRFinfor B P R BHT o oD iy G s Heenbelon

withnefelenstatb Udliffdrént elBodibeme descri bed exanple, in the
case where the nobile station is currently active then

Refehmgt th PR3, dherdds iRustrated Slbmbite 6l antwRyREy visifor mw:ldiﬁe%er 12
(g E’]/] %b‘ous t.0. use theb(g)g)jeshol d value 01 FEB 2007
555 RPN SORLY Jewlemeniing, 2 prefeyesy erppafimet of the

- predéit intRhtionC ANOREIIGSR ndkAith (Rl ARSShod RIS F gﬁre@ £6 YorSBktrative

further hereinbelow with reference to a f er-ent

Pugpsss drhernd  defmet meergsarily rergese glemeniar whicl are essential to the
implbhéttsionarate SleVE Mventth. aBnLARR! i@ e %%%@gﬂe&ﬁt@ta&%anve

register 12 and nobile-services switchrn
implerpenigons e Heinigert ipreatier r Bohenridbelsp |’Pem0tqdfth4the Figare 3 there is

&
songJ @ rrgr% bét&} O\Arl}']lﬁc?lﬁn efeﬁc%gtg %Fg% ﬁglé%gzlcg; t:un centre 10 and the |
assmlatfpﬁbm@rmomﬂﬂdnlmot necessarily represent

el enents which are essential to the inplenentation of

RefepmgpioeEigmte 3,nthermplile-seBines mtbllungi cemtre foe vésitor ibdation reglster

t f
BB AR LR LR ATBILES) ik P 8 ¥
timt hbck (arslockp8ie and & stompge hetnsesdn Tﬂlbl l‘(bt‘ag@ madanebEREntes 8 visitor

serv chin e 10 and the 10 ,
tooh08 SRR S REY B Bt B Bl fnd SRS iy goment
70.Figure 3, the nobile-services switching centre or

visitor location register includes a control block
The7@ntral Woék ’é?rwnciees@albcamloat@;uadn 76 ok tﬁe?cozﬂmmﬁémﬂﬁaﬁﬂalﬁo from the
ack

lpc ury en ine b or.. cl nd a
8 S 00 P e e oL R im0 s s of e
moMl&Gstztimm 1.¢. adlatbor active e gihs tetitra] dicek emie pﬂndeﬂ withddl E@nBunication

6 TR 450 AP RS 3 iy ook 55 o oBalreervices

' sm%ﬂm@ neehihe and RixiteH oadtio refibttk 120 The Qﬁhteﬂtetlmg biddk &0 ;Tllaeldes a

cont.r ol blocﬁ%72 al sg receives a signal on line 76

curxicp]tdplggtopnlénet ta, thet differgmee; qalculatpr 52t o ThE Hisiter locgtiog register 62
recdi¥ts @nQMind 61 lay Rlentlth 81 & BIbTIOkatRh O RiespbisilS 1dHO¥eARY o ‘Nl% Bnobile

a communij cati on interface 78 for ‘communi cat i ng
statio o1\ line 04 /8 CORINAToR Ve feappoPESte comroksignple Sopy the e@sroz block 72

on l1B78CIRE MicheCRRbd ﬁst%gwﬂ 'loct:'aﬁé?lr of tgé: b0 8 RLE ok on line 68
The cur rent time blo provides a current tine on

and prqyides g sgcgnd Hauidp Fﬁe@@ﬁ@!@e e%l@dﬂbla@or 82. The visitor
| ocation register 62 receives on a line 64 an

In thig @releef @Rbodingsbithe didfereneanppleukiarruhisaciethe dimehas which the last

 KnobH85Hatidey wa dehe?BidB BofrBihe 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

78, the time of the last known |ocation of the gqﬂpggezm7
station is read out on line 68 25 and provides a
wospmdeizhput to the difference cal cul at or $Zrabmoidessie
preferred enbodinent the odi fference cal cul at or

bt racts e tine [ e last known | ocation
the 0 Iag&é’%eé%f (ﬂ e%har"rua%ﬂt Plh éﬂ‘cﬁ ?fletﬂ? cqmpagator; &4 therglore sigply gives an
indibeti@r sfiwiRtharthe tapseidor ik B8ativeldt@oglippsed time is out put

fromthe difference calculator on line 88, and forns a

Thef thrsholdﬁm:ltaubﬁ) onliie 90GEPasvaRic@to &b coftrSIENIOEad SHRUL fh@ control
onparator 84 is provided by an el apsed tine

c
mg? é%hold val ue storage neans 70 within the storage
arator determ nes whet her the

1 OB 8BRS 16! e S GPesiime firesheld el ot been

excbdied, there b @bsirol 8lodR 73 ekRik h8 vRited FRa2R0L
2004/ 016027 PCT/ | B2003/ 003346 9 the stor%@tg%rrzeg’nrs?a%m the

ast¥REWE [Acfipn o8 line R6 Whivh &5 retumed do thp FH&R B If Sufactitee @re@md value
has DefPbMbellicd SBerPll ddsOHes ﬁEﬂeﬁ’;QonfE v&?ﬁﬁ%ﬁr&éce he dFl fand 9"of the

i s negative or positive. The thre on on
confrply bloghy 725 inifiatesi ¢ladsing afhibe cophileoktatidno ok ae@rdanee ofitht keown
tec tyol signals 78. 5 If in the conparator 84 it is

deternmined that the el apsed tine threshold value has

A s@8hd %ﬁ&m@ﬁ%%@ ﬁgf_‘p%seﬁtmna& %ggt egcanA glctgljfz CLERe FF%]?(:S 4

the visited | ocation register o rea
and kh ovifigire chrépoesendn the hétwerks Giembiits hin i as moBilel rcﬂrﬁﬂmhﬁaﬁdiiesystem

Ry t threshal d v lue ha
lmpexc §nc?e é; catioﬁ ch'glcs? Sqeek : gp g ab&VE ‘W%Y‘Hk 13# EPBIREEES a
gateway Riojile hasatibnammezmﬂ@)mez a:lmmher nbaﬂeh eplistef ZHLR) § 042 h @obile-
e?@gﬁ em& idé on i.n accordance W th
no I ques. ﬁalsg?FbIBﬁarhﬁﬁ AEEDT e The mobile-
servpes S*@ﬂ@hmg’lmhb i106 is SSsmedjelStB rthddedionddcbss RivarR TRANY @r base

sy 4 S3sch 409 B, ELIRA LEREEN SR

serwqep(leﬁ% mhem gepreserstt iro#ppliedtich Gdtch igf reektitle Io@atEanHrﬂ?e fobile
stat rk 114 c es a gateway nobi
=P 15 DI TheAREY e (icar By 198 Sommpeiges BALET VMG g3 pbfhe core
netw(olk Ry cddmidatio Dinke1 155 The GRINE $05WntreHidats %@ﬂﬂ%ﬁ@lﬁiﬁ@@ via.
106. |ncllg]gF visitor location register 108
COmYA} 3?&62@ é?%@ FPRRGCtE Bl Mge 108 vipsepgumumication links

120. Wl’Ilhla M$© 10@6@@@&6@@%&?&%@%@}'\910% b@&ﬁmghﬁ‘;&' 122
sten1(BSS 110, which interfaces wt
The #gﬁ 3 149 commypigteso iths dhsy | mehile( s@B)n cll2ervia air mterface

comh@Ric8aRMHRs 8. appl i cati on which may request the
| ocation of the nobile" station 112. The | ocation

The % T dReT tid ToSlibn 1001 GO GRE &S 0¥ %-% prio %C 10%%@ of

e core 20 network via comruni cati
the me staston cld Aridy apceadanes With fihet presep) Rvadidn\will, be further described

hereﬁgmmlﬁ%feﬁﬂceltb F@Ie%ls The GWMLC connects with the
via communi cation |inks

W1th reference to.Figure 5, in a step 130 a client, such as LCS client 100, requests a current
MS location b}"' 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 communi cates with the RAN BSS 110 via
conmuni cation links 122. The RANBSS 110 commruni cat es
with the nobile station 112 via air interface 01 FEB 2007
conmuni cation |inks 124. 25 The operation of the
Wozsathieve7ser vi ces i npl ement ati on of Fi gur e Bcim®n003/003346
requesting location of thHeé nobile station 112 in

acc:ﬂ;dgg[%i with the gr esent invention wl| furt her
104estPs Chéhea; wrBastnihRi P‘FF%fl\étﬁe}?E@lctnoﬁP—T”gﬁbee .106, on
condhinicdtieh BHR MEE of RpfesdntddWydtep 136N a step 130 a cl i ent,

such as LCS cli en? 100, requests a current NS

ThérO&RE,10A fp 133208 ThddileRevRed SRRy QRS PRTHREGAM Whether the
link 116 to the GMLC 102. 30 Responsi ve thereto, the
mobiig gationA 1P ayyermmsnidy activer Hehe musls deliwndds is eyrentheackivnithen in a
i.C
s LA 1 oGS0, SRy telll BT Bk riqul R Admss
N weieg nmm&mgon ilink 422p Pﬁglng 19 notmqwmdu, eatlicoradio link is

R TR N Y -

locﬂimrQﬁmaWBflth&:beﬂm sfﬁmammaxﬂgsomﬁoﬁﬂ&;echmques which may involve

31 C %Itl kh%%lg{%?ﬁ ésg ‘fggti n%%} gqggyvl%ieg -illﬁ'")él@face 124.

tr 0 det rmnes whet the,. nohi | e
1£if} &%ﬁ%%ﬁlﬂ%ﬁ%"” 13 B R Bl SC I AR LRl 1551 TP Rl ot e
the kiébilessevices ewitdhingacdnire aps troteiaves rtha lasb kadvep lobdtibnt dfethe mobile

ervnc t chi.ng .106 sends | ocati on .
e oIS 5 IR B B G P i Grobl -8R tching
cenr® BIXD Pt @eh €2 tniede tA2Rst MRBGh aficn O@rmiEibh R dhe @Sbileition
radio link is already established. After receiving
1% he 1 ocation request the RANBSS determ nes the

| ocation tlmai %the nobi |l e station using
m&ﬁﬁ%ﬁsﬂ% StERy %n‘f‘ ‘whi ch may involve si gnal ling

N BSS 110 and the |l e station 1 ) -
In 5 T b oS bR irS oyt 108 foop SRt R e time
assGhagl WiliBthehat kﬂidwh mdmbheg IeésahirOfe k?rdd%reﬁ@ld Yeue. IIf e time is -
I.l e-servil ces

i is ini , th b
tss s B g ST Vel Patipiote 420 TR At BET R e p e
GMBIC 102@neRidugicatichtiaks 02p.f rom t he visitor |ocation

regi ster 108. In doing so, the nobile-services

If il Yeh G 101G dct@iirie@ ok § tn@d 61 tBY RSt 13 Gm!lbdaBo0 bxdediR the@iteshold
kngwn . | ocat i on deternmi nation for the npobile station

valugs Sien 52 §iFp 449 e mopiledrtiondepagyd s Thiseafisn 2ilpeafipyisarestis sent to

the IROVNIBSE €00 1 4zhe phBi8s MRLEA S S8 oGRS sifithnt £ N9 1ECRANESS 110.
106 then determ nes whether the tine associated wth

Resppnsivegs tthy fasalion) iseuest dip RANESS deteramngsibe dqcaiqagestimate of the
molilr 85! lglﬁéaédﬂecnubﬁalttg&nfdu@ vﬂﬁch h& 2%40@@“&%&9 \N%t‘t%%@&n the

t hreshol d value, then in stép 1 | ast
RANGSS 116refl shoraehile sision 12 ¢resr fh@mz@atm@cedﬂ%bm@n RAGV/BEH 110

retutds S estitfhted 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 estirhate to the GMLC 102.

After each 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 determined that the tine of
the | ast known | ocation exceeds the threshold val ue,
then in a step 146 the nobile station is paged. 01 FEB 2007
Thereafter, a location request is sent to the RAN BSS
WOPOM/0THR paging is sent to the nobile statiPemIdZ@3/0083a6
the RANBSS 110. Responsile to the |ocation request,

-.he BSS determ nes the |.ocation estimate of .the . :
as SR HRREGR, B SF g, B RER P B R RS it aion to
mobilaytationsovhieh ars icarmellly iatifveb €h \leesiniddgnad o RANBSES sickOusand the

h bile stati.on, 112 ov th jr-interface 124 _
thwestoff FAh SraARBAS ERPEOH ot T Hb TR Ye e ARG and stored. location
info@RMgh &l ibe aked; ARnthidathey 8 irkdi®Resdfuctd® R B Svatd Mbther

to the nohile- services sw.tching centre 106 on |ines
locatjorxequestdp digmpobile staponondheradip pgcesy MEWRESC 106 r et ur ns

tgg Iocq%jon estfimate to the GWC 102. After each of
Thus; hesshap szsen desoaiBed 2 pRw tpduiges der Randbrariocring feguests in mobile

comﬁﬁﬁi@ﬁﬂbﬁ@%&né. g il e seintif Hhart b9 the¥esedOntdABof A aCihe Qéchﬁqge is

" B.2007 2004/ 016027 P@%tl B2003/ 003346 11 As

mplgmerefs EERPORIEP &9 Aderstien TedRet-udkisciisor freimmvrienitparidor b peesent

invelloh BAt SR RRHEEERY R Isr@femyca}na%galgpma{lg%ﬁlg,a@d% M ehhior
e odil nen (0] |

are currently active. In the gure 4,
sets thg &neshgld lgyel mithe mebileesstyiriesiswitdhing onetye K6 aadhisiion lagpsiou segister
0z | : ' d tjon .
108. che B0t SRR BEFCS et 1 S OPR 4 B rige o tmeshola
levelrag patipClosatiomrdyasst daja.t 0 save a further 5 |ocation '
request to the nobile station on the radi o access
The mevemiarkhasTheas dedvebel hasinboewayl of cefelondt @ twewspeaifib nixepdples.

i.ng. | ti t.s i ohi .
ok 2 BP0 OE R AN G528 BB e e O e
in ther ssenill apprecateilow tHeainvérdtion treghbe quidified andmplplie® b @fferent

i ESRARE T k0o o B Rl SRIER! B e

threshold I evel is preferably dynam cally changeabl e,
and that the operator 10 sets the threshold level in

t he nobil e-services switching centre 106 or visitor

| ocation register 108. One possible application is
that the LCS client 100 or gsnSCF 4 provides the
threshold I|evel as part of |ocation request data. The
~invention has been described herein by way of
reference to two specific exanples. However the
invention is not limted to any aspects of either of
these exanples. One skilled 15 in the art wll

appreci ate how the invention nmay be nodified and
applied in different inplenentations. The scope of
the invention is defined by the inpended clains. 20 12
01 FEB 2007 d ai s



‘1. A nethod of providing location information in a

nobi | e comuni cati on system conprising the steps of.
receiving a request for a current |location of a nobile
station; determning a tinme at which a last kno

| ocation of the nobile statiop was determ ned, 0 Fes 207
conparing the tine to a threshold tine limt; and, in
‘response to the said step of conparing, providing, as
Glmmscurrent |ocation, the last known location if the

time is within the threshold time limt. 2. A nmethod

lacé anatliqueplpwvadieg lecdtiohunfoheatioo dmp miobileigprthenisdtiop Sysém,

det er m_ni current . locati of the nppile statjon.
P PS5 hving £eRis® P R sk PR PoR €< il Hasion

pr dntérdiirﬂ;ljg a tim8 at Wikick b Ilzrse]ﬁior\;dngﬁc&tibﬁ) ij the hﬁ)bﬂbktlaﬂidtﬂdas determined;
current, cation. 3. thod. according to claim1l or

o SHRAEng R FEIeO £ HReLP Ky Bt IRErinsr PEPPRRS 1o hrsaidgtopiod

t hécﬁrﬁﬁﬂh%j, ptdvidEng, laBtHe cufferl SRANGIE Mle 16 RAoWN RcBil Al iffhe @ine is within
the mobiTe station. 4. A nmethod according to claim3

whige Biresheld timedimaiphi | e station is active the comparing

step is disabled and a current |ocation is determ ned

% of mathodripeardiag to deimonfurter camprising dheats PHidaigrmising] asurrent
3 Bratoh LIRS %ilo‘ﬂfhg k&t i'fthett}ﬁ?e is b Wishif? thettﬂ'%s 'é ﬁ; aé‘ld p'&oviding,

station is dl'le, the conparing step I's ena

measibricuseatdpeiiting, theoobipipedavarepflocdtisnns 2 to 5, wherein

if acurrent location is not provided, the |ast known

3l ot aathed apeprding to dainh lagr didim 2owharein thel stepatficomparihg the time to the
. of ¢l ai 1.t0 6.further

conEbIFAEL A0 ot AR RO et B O mbphEitBior

| o [ f bi.l.e stati.on.together with a tine .

ol St aorfod B il ARG bR ABRIS il R i ompapine st

acs disghlapntia canymwriecatbn Gldaiermingd fop the rhobsilelseation.

conprising the step of storing the threshold tine

51 i Avirtetho@ acchrdieg toadhimcomr ctiimg wieranif thnsato$ ofthainosilelstitivn is

8 .fur (. CoNprisin he step of dynamcally
a ?%s‘%‘?g”g“ﬁ‘éqgf’i%’?é°s‘%%ﬁgldgti me limt. 10. A method

ac ' t 0. one_ of . cl.ai to 9 erein . the .
67 % SR SR, 0 o & Qi o 3.3 rseip Bl aion s mon
1 IprovAdetie thie et lrsar Idtatign isopraviyeddi@hodurehelotdiod. t 0 9

wherein the threshold Ilimt is included in the

7r ey mgtod fanorditetocany I‘oﬁdﬂ?f dlfiﬁlatl it®8 furfher cdhzv\;lﬁqfﬁideHe st?]p of storing the
acc ing tqg. any one.of clainms 1 to 11 erein the

¢ 7 pevtigeation 6&8{*@}‘%&@%&@%@%@# Feoqtes wipthe last
13%nd@n lokatid@t hod of providing location information in a
nobi | e conmuni cati on system

8. A method according to anyone of claims 1 to 7 further comprising the step of storing the

threshold time limit.

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

dynamically adjusting the threshold time limit.

10. A method according to any one of claims 1 to 9 wherein the threshold time limit is set by

a network operator.

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

the request for the current location.

12. A method according to any one of claims 1 to 11 wherein the time is an elapsed time.

AMENDED SHEET



‘conprising the steps of. receiving at a network
el ement a request froman application for a curb%n}:
| ocation of a nobile station; determning, at th EB 2007
network elenent, a tinme at which a | ast known
| ocati on of the nobile statildn was det erm ned;
conparing, at the network elenent, the tine to a
t hr eshol d tinme limt; and, in response to the said

13.4 mysthedl of protaging legstion infermatienyinignetile camBIUNICAHITLTYSteRs
tRgpAsihE 8RLtep 968 BN inglah 8 nétddlk PN a k&ﬁé@t ‘5oth dnfap ﬁcﬁﬁon for

time is wthin the threshold tine limt. . F
eal @reritlodaien pf pwpeileiptioncdetdrmining ﬂ@hﬁa@twerk qlqrm%m radmlq %
Ik Sl v,
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mebyisk Elementethe tirmierio a glreshb]dnnn@hmx\t\,mndhn gesparsst tkthowaid step of
lcggla%ﬁr%cz,gg%fvw%nhgtetﬁe etbalp!(%é a? tgrzf1 tals ﬁ'ﬁ: rcgrrﬁ% (()]cai3 orhéhqelgﬂ kfln(?vgréﬁ)aatlon if
neativde fsorithipthe virekhol, timslithite current | ocation, in
response to the said step of conparing, the Iast

14.k& petw otkCetaidno for ipfovﬁdi@ Iobatien infommdtion in 4 ebildwoastmalicition
tinme limt.. 15. etwork el ement . accordi to clai
By oS IEB S P AN Fafeofir EFTHR gD ogaiobie
|se€iah; ridané fr dbtBEniAMB alt@nesd dhichn st khdVeh Tob4tRnio$ tHa@tobile station
within the threshold Iimt; wherein the_ neans for

Y28 APIGTRIged: neapRISE eRFRaBnp s im0 adlreshold imp by and means for
Lpgmet V\Dlii?g rz‘lg tHeRErOR U064 IEHEFoRed to tl!léjs(éﬁf étébrbf c@ﬁpmﬁ the last

l'ement according to claimi14 or claim
vinewe lasatiana ! the dime i withindhpthraskrid tlmhémtlt me to the
threshold tine Iimt is responsive to a signal
15.iAvegte anki alggnenhaccarding 19 clsfm f h &rthgpesimpsisingandaphior degtermiping a

RELNR ﬁ&a&&rpﬂ? {Hé 919 rsighc%}ﬂlf t‘l% fﬁll)é’% Hbt]v@iﬂ{n? ﬁ{é‘%ﬂééh\éﬁi ]Lﬂlt wherein

said si I ndi cat i ng nobil e station iIs
éhﬁtm%e@sg Werevidipaisisdgptediapsovide, af thapirest laefica, thabtaiped current
Loggtion is determned for the nobile station. 18. A

net work el ement accor di ng to claim16 or claim17

16%@{@;& AERRLARbM ﬁlg&? cRith g4 St 88 15 wRdLE A Iﬂiamz RAtohPfing

e station Is e conparing nean
dlirihet. thd Gresiold madinkit ie Irapmm;tvea@ e sigoki! flicating the stus of the
to 18, wherein if a current location is not
%O%ﬂggta}gnthe network elenment is adapt ed to provide

17. Ap r?e gr%ttele 8%10&0%%{%&%9 aim ?6 ﬁeé]%gfvg ‘?o saj mﬁna? m% {u%;th%t the

FOCAL r accor
afobilk anatmm it 4ctive tHBcompatihemean ngxhs&leﬂgmdn amserft drrcauon is

tori.n h t, known | ocation of a nobile station
?18" g‘ﬁ&ﬁ’tﬁ th’ ﬁﬂ °Lissociated with the | ast known
18. le e <’E‘wor?( elcm al,\clzl:c)cl)zr 1nol_t|clyE -Iz;mg) }6 or E§m1:2n0107 wherem responsive to said signal

indicating that the mobile station is idle, the comparing means is enabled.

19. A network element according to any one of claims 15 to 18, wherein if a current location
1s not provided, the network element is adapted to provide the last known location is

provided as the current location.

20. 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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'21. A network el enent according to anyone of clains 14
to 20 further conprising neans for storing the
threshold tinme limt. 22. A network el ement accdy HiREg 2007
to any one of clainms 14 to 21 further conprising neans
for dynam cally adjusting tl’f% threshold time limt.

23. A network el enent according to any one of clains

14 to 22 wherein the threshold tine |limt is set by a

2NeA Hervisrkfhakt &dcor i ﬂ%fh‘é LMl
any one of clains d%_%ttoénggkﬁgr&ﬁnﬁtqﬁgbt regﬁg*@%ﬂgrr%ems for
| iSHrng iths thgsholdygme fimit he request for a current
%ocati on. 25. A nobile communication system i ncluding
254\ BEEPkElm Bhageerding te enyienepfickiras 14t 2 eyt demprising means for
S QyMdnsieAlyHfhstitY the BREhAHI i 1fni; 0Cat 1 On request for a

user equipnent; a network elenent for receiving the

23. QOhERS brk fefimet SIbIGI i ihe station, a .
network el ement fg{ré %gﬁe@ﬁiogi&ﬁgka%%dﬁﬁ%ﬁgﬁ“gsM%t‘me
| A&t ik pRS WK a pefoverls operasér. t he nobil e station was
determ ned and for conparing the tine to a threshold

24 Arretyorkiclementagcerding tovamykone lo€ nieints 14f to 22 pwhessirdihe ghresh6d time
t he; / on, N response to the said step of
cgﬁ%tgérj{“%%?édt ‘hgﬁ?a’téé‘?es‘ f?ﬁ%ﬁ%"ﬁ“gg’ﬁ?tf%‘n if the time is
At Ql%mtu'a{ 0 I Amt. 26.. A.nobile ,
? éér#r%mrﬁlletgat I on cgtzgs}\é %e%cugcg?dd?%adl QPBEWISP mrﬁ‘,’“&ﬂ%}%ﬂfm
t Aependenivsr Wicaslapdrémigefovatingddb@tioh riquest FQ vsérBquipineth Abtwork

t Locat i determ ned includes a
PSP 150 R BagPEF Srishl Soehioni s e etk

sylsmentfaraetr dinitg 4 tin€ htai Hithbla@kn6 R i dPaih MBS Sbs1d Bfion was
s&ﬁ% | nﬁ?ﬁmsnt s.a CAMEL franmework. 28. A nobile
COTHEHICE AET 6 CSYRITING A WBF 11 31froskeld Heve s and a ndtedrh c2@nent
woepreiidirdggs thy Sitrft 1ok AIn SR Snd Q6 el st lof bétharing, the last
Akl\]/nEN D SHEI;.T . .
own location if the time is within the threshold time limit.
26. A mobile communication system according to claim 235, wherein the network element for
determining the time at which the last known location was determined includes a visitor

location register.

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

implements a CAMEL framework.

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

implements location services.
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