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A METHOD FOR LOCATION DETERMINATION AND A MOBILE

DEVICE Technical Field This invention relates to a method for location
determination and a mobile device and refers 5 particularly, though not
exclusively, to location of a mobile device based on base transceiver

station identifiers received by the mobile device. Reference to Related
Applications Reference is made to: 10 our Singapore patent application
number 200605787-1 filed 28 August 2006 for "Mobile Detection of a

Mobile DeVRETHRESFERHRAASION BRTGERIGNATHAAANP A HRIL L DRBEE
200701823-7 filed 15 March 2007 for "Location Determination Using
Sequential Pattern Recognition" ("second application™), and International
pedemiiagiiertion number PCT/SG2007/000209 filed 12 July 2007 for 15
"Mobile Detection of a Mobile Device" (the "PCT application") and claiming
tAEHIUFRYCR HdeRrst2 appiiiedirsrocatioT ertrsisasiowAnse arebhe slipe and refers
[ r -as if disclosed herein in their entirety, This ,
Rl A R e e T
ofthen fikstiagplication) trersecshid agplication or the PCT application is
considered prior art or part of 20 the common general knowledge under

the applicable law in the state (or convention) in which the application

Wasfilad. RAFRIRAS HrQughout this specification a reference to 25

"mobile device" is to be taken as including a radio/cellular communications
desfimena@riamadditer device that is capable of radio/cellular
communication including, but not limited to, a cellular telephone, a

wirelesSHUEROEREH R AP GERSOT IR AGRLAGASTRTanTled 2B risies ROPRH o Mobile
vikeless, Soapmleoiahlet (qg}g?gblﬁﬁga@aﬁl?tebook computer, a laptop

computer, a media storage device, a media playback device and similar
devices$itdirmse natms epplieatstationber AR TS! 83t hedtakenrras 206iudgocation
ané/ aI[%Far_atus capable of modulating and/or demodulating a signal and
AT

RHY afR)8 PROCEIVIR G BiTE S IgREALaAdfiecond appiication”), and

International patent application number PCT/SG2007/000209 filed 12 July 2007 for
“Mobile Detection of a Mobile Device” {the “PCT application”) and claiming the priority of the first
application,
the contents of which are hereby incorporated by reference as if disclosed herein in their
entirety. This statement should not be taken to be an admission or suggestion that none of the
first application, the second application or the PCT application is considered prior art or part of
the common generat knowledge under the applicable law in the state {or convention) in which

the application was filed.

Definitions

Throughout this specification a reference to

‘mobile device” is to be taken as including a radio/celiular communications device, or any other
device that is capable of radio/cellular communication including, but not limited to, a cellutar
telephone, a wireless push email device, a personal digital assistant, a computer with & wireless
modem, a tablet computer, a notebook computer, a laptop computer, a media siorage device, a

media playback device and similar devices:
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from a mobile device; "cell" is to be taken as including the space, either in
two dimensions or three dimensions, in 5 which a given BTS is capable of
transmitting a signal to and/or receiving a signal from a mobile device;
Background Location technology using cellular signals have been tested
in various forms. However, many 10 prior art technologies, such as the
Global System for Mobile communications (GSM), use the concept of time
difference techn ues. Ty icgl_lg}grior art systems are designed to give law

Dy Baigs B SRy eerr HstsReatle of

enforcamen agenm%sor[e a{liic\s/é
PRGIIR:i S SRURA BB ASHLEAHE S INAY% FB U IE-SIBY ICARY PEOSERSIRG 8L~ to andior
back end server and are not adept at determining on which road the
eBikeTphdmeartght be travelling. Also local location 15 determination at

tré%[lmsoglg %%}/ice itseilf%s not currently available in commercially available
dévices. othe; than by tHeo U BPSEraTHe LR AITIERYLH S BEes &nspsiens. in
Rosit arjRenSyaaa (RS tAHLeMEHEd L PRkinG S¥sLaMs DAEPEER 2 mobie
developed to provide for more efficient and fast 20 dispatch of taxis to
é@stestners. Such systems involves huge capital investment, infrastructure,
backend support systems and call centre support. They are not fully
automated, i.e. they are not totally unmanned. Taxi booking and customer
#lacatioimaystems have hitherto been on the basis of using a call 25
centre to take calls from a potential customer and then matching the
pOfEHITAICOBHNNEY sitpaiAktian TRitalb Aswediegnatistbten Nedresnaxisio®ace, many
I lon s done, j.e. customer-taxi matc the information of the
O el B S S e s R e e
abticepcustionm eiffelettcBoRrsysée MTid Rally GRBH G RAFRIERINALING give faw
location of the customer to be known and to be a fixed location, e.g. an
S0reRB Yl RCaREH 'ERY s o BRiRg e af ateNpafiissonbiedPhe Budh prior art
arain s RAVFSIMGE Bdeuer-00 dc g The gk ancdaisioms
do not have direct contact, an all Gommunication 18 {hrougﬁ fi5e"CSR
defureintg on which road the mobile phone might be traveliing. Also local location

determination at the mobile device itself is not currently avaiiable in commercially available

devices, other than by the use of separate technology such as a Global Positioning System

(GPS).

Automated taxi booking systems have been developed to provide for mare efficient and fast
dispatch of taxis to customers. Such systems involves huge capital investment, infrastructure,

backend support systems and call centre support. They are not fully automated, i.e. they are not

totally unmanned.

Taxi booking and customer allocation systems have hitherto been on the basis of using a call
centre to take calls from a potential customer and then matching the potentiai customer against
a database of available (nearest) taxis. Once an allocation is done, i.e. customer-taxi matched,

the information of the customer is sent to the taxi. The taxi then proceeds to the given location

of the customer.
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Summary According to a first specific expression of the invention there is
provided a method for location determination using sequential pattern
recognition. The method comprises determining a specific sequence of
identifiers of a plurality of base transceiver stations that control cells 10
through which a mobile device has passed when travelling along a path.
The specific sequence of identifiers of the plurality of base transceiver
stations is compared with a look-up table stored in a database, the

IGHRIHEIE BSRBFRIRG andgsedish hedieiResioniabiigmamastessage known and to
trRNseelvessiations apd.adecation fargach.afiths: seqy %@8&&&@&%@#

! A fo’x%% The taxi
of base transceiver stations. The location of the path is determined from
tlveatiompariseosd F6MALPDseibtessequenceiof hertiliessOt zasedransegiveve direct

stations may be obtained by mapping all possible sequences of identifiers
SPBESE 3PS CONRHBERBAS (oL RS RAtions; and recording all

the possible sequences of identifiers of base transceiver stations and the
location of each of the possible sequence of identifiers of base
tRaseiver stations in the database. The 20 mapping may be at different

SEee%s. The specific_sequence of jdentifiers of the plurality of base ‘
G2 oy L RETTBrENR A DXLB e BHE S A A g aton

transceiver

asetehasbie lacations H&ash me%mﬁye%gﬂw&%ﬁpm@g@%ﬂfmmg a
paths, and each path may comprise a plurality of sub-paths. 25 A unique

isRgtiiftcreorenseriofendipruchiity whlbnsé tean seeigeivstatitingsriey dootgivets

t 'jtohue nl lg%le de\éilce as it gnters each of the clells c%ontrolled b}y each of

the prlirality GrBass Tanscaiver EesisiR FRS MGIRe S ferfifeFasinsstn shouence
thradeiu it PhB ARRIIARERIKEISLRALARE BAYRR SIRISFLIGHMENEBIN:NIHE stored
mobile device to form the specific sequence of identifiers of the 3 plurality

O balsEbrspcibeipel-yrirbesoTdsito i gersiyibeemeneaahivenelscibiokse

gr%g:ciegvgrs Ia m%ard of!theﬁ{rjp1 grjle dgviﬁﬁéin a smartfc rd ‘Pf the mobile )
Svice. sndh e AU SFme A" givies Y RIS THER G BTG gnsceiver

ahile dmdeeaaydesenhte ke datrbassyLapibaidhe plurality of

base transceiver stations in the order in which their cells are entered as

the mobile device

All possible sequence of identifiers of base transceiver stations may be obtained by mapping all
possible sequences of identifiers of base transceiver stations for each of the locations; and
recording alf the possible sequences of identifiers of base transceiver stations and the location
of each of the possible sequence of identifiers of base transceiver stations in the database. The

mapping may be at different speeds,

The specific sequence of identifiers of the piurality of base transceiver stations is for aciive base
transceiver stations; and may be for a set of possible locations. Each location may comprise a

plurality of paths, and each path may comprise a plurality of sub-paths.

A unique identifier of each of the piurality of base transceiver stations may be given to the
mobile device as it enters each of the cells controlled by each of the plurality of base transceiver
stations. The unique identifiers of each of the plurality of base transceiver stations may be

stored sequentially in the mobile device to form the specific sequence of identifiers of the
3
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moves along the path. Alternatively or additionally, the specific sequence
of identifiers of each of the plurality of base transceiver stations as stored
in the mobile device may be sent to the database by the mobile device.
The specific sequence of identifiers of each of the plurality of 10 base
transceiver stations may be sent by a wireless connection including at
least one of: SMS, MMS, and GPRS. The sending may be at preset
intervals selected from: time, at_regular intervals of time, at predetermined

RIS GRERTERNSFRY A SRl Stel iR TR EdR BRI FapRieRiRFom: in a SIM
sRlenddentiiersdirueiDe SR ARCOrAIBAyRRRLWRGR AB16RS30E SHS BAL Aobie

certain limit. The specific sequence of identifiers of each of the plurality of
lageetransceiver stations may be 15 determined by a server as a result of

data received from one or more of the plurality of base transceiver

stations. According to a second specific expression of the invention there

I8 Rvidedarieingd fRmilogalian-daemination dsing,seaxe i RAUSH ity of

recognition. The method comprises determining 20 a specific set of
ieksatifRnsseifer phiietityndfibadertransbiteirstaliions ¢harepatrokcedistidavice

zone inlwhi%p a r{%omle de,viﬁe IS Ioc_ated[.l The specific set of identifiers of

B RRAE o Rl e & Sisihonet L6 A bt e RSB IEE Tt e2ch of

sierag-imasatabassdhiedoaknum bleoee ks gL RsSRIgSRISHH o the
identifiers of base transceiver stations and a location for each of the sets

dpiekafiorthefishie dexnscEivapseditoresuanch af atselifstic b eh ofdhe nlrality of
getermined. 25 f{otm the c mgg}\rg%on. The characteristic of éhe zone ma

BE ST o 0rS SRLERcLaPbr RS IS bTRATIY B Ba g or s

s ey erstalions sanshgmidentiieafalasationabihe rereqdd Bossibie
sets of identifiers of base transceiver stations are obtained by mapping all
PO SETS oTtipreraRarines iNsasisteh ioeehier stersgpisToinehohmiferns base

lt?é:r%%gﬂg‘ ggtgor[ﬁggr(gfllgg alalvthge%(\) ?gclzgil%e%?%?ng ]:"f Igﬁgtmgrgﬁofe gﬁg?sf at a ceriain limit.
transceiver stations and the location of each of the POSSI sets O

mendiiesse eidoasectoansasivey Stadions INdbedatpbaste 3 dReARe6IfiGSEhay be
of identifiers of the plurality of base transceiver stations may be for active
HasEMiranh By Eierstagces Al ahigiae aee et dioar enscer Broteisheralitplisf of base

ransceiver stations may be sent to the mobile device. The unique
ARSI RINRL

identifier 051;‘ each of the plurality of base transceiver stations may be sent

to the mobile device as it enters each of the cells controlled by each of the
According to a second specific expression of the invention there is provided a method for
location determination using sequentia! pattern recognition. The method comprises determining
a specific set of identifiers of a piurality of base transceiver stations that control cells in a zone in
which a mobile device is located. The specific set of identifiers of the plurality of base
transceiver stations is compared with a look-up table stored in a database, the look-up table
comprising all possible sets of identifiers of base transceiver stations and a location for each of

the sets of identifiers of base iransceiver siations. A characteristic of the zone is determined

from the comparison.

The characteristic of the zone may be selected from: the specific set of identifiers of the plurality
of base transceiver stations, and an identffier of a location of the zone. All possible sets of

identifiers of base transceiver stations are obtained by mapping dll possible sets of identifiers of
4
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plurality of base transceiver stations. The unique identifiers of each of the

plurality of base 10 transceiver stations may be stored in the mobile

device to form the specific set of identifiers of the plurality of base

transceiver stations. The storing may be in a manner selected from: in a

SIM card of the mobile device, in a smart card of the mobile device, and in

a CPU of the mobile device. 15 A unique identifier of the mobile device

may be sent to the database by each of the plurality of base transceiver

SatforRrRetiver stelianiiwwpich ohisie boktons entered dissthitimabieide videof

SistRINg AoNe  The spoclic setofidentiliors of eagh o e PIUKAIty Of - sont

base transceiver stations as Storad in the 0oL PSS HEctepfidentifiers

tor hedpdabase:bydhesmobie seyige. The specific set of identifiers of

each of the plurality of base transceiver stations may be sent by a wireless

connection including at least one of: SMS, MMS, and GPRS. The sending
reset intervals, selected frgm: time, at regulay. intervals of time,

e B B S T e R el R o e bse

transesiveststationnidantifiens rayerkeen seerraeigng wWhehmaséiver stations may
message Size is at a certain limit. The look-up table may be used by the

ﬁ%bﬁé BelfcEeBa dndrse beselerddertine Riterehsitnst Phealivrhbsesivesceiver
identifiers, T@%éﬁ%@[%%@ﬁ&ﬁ%%%?e"é%ritsé%fé(?sne'd%némﬁésce 2y be SeLon O . ofihe
transferrea’ to the mobile device. f an observed"] ase franscener staton

idlentifiesiabtiearanebilebsdtivice Tadn iR crl-aliftasortsanseeivepigtatiodr base
identifiers another application of the mobile device may be started. The

SRR HRaRR A irelnwe Bdhemekitiseyisr ntfreatemsapchiarstof identifiers of
SREGHIS RY B BSSIAR AR IMVEBHOT HISIR IR PYIAES, 3 MODILe dRVIES: o in 5
comprising: a 5 memory configured to store’one or more Ssets, each set
ifitiudingrdihe pobiorebas e Hanseaivel ostatiomientiiess aeaGhaSTtU of the mobile
associated with a zone and/or location and at least one zone and/or

B4 fon having two or more sets, a receiver configured to receive base
transceiver station identifiers from one or more base transceiver stations

within range of the mobile device, and a processor configured to
deteiménidontiethé e chdvideisimay pregeterninetzone andien bdthe plurality of
location, and/or to determine which zone and/or location the mobile device

&35 RSERUh G BT HHE Ba S AR Ltidh i sibnateinersarcbeinelis aviee
regelvel.anddhe sets stored in the

The specific set of identifiers of each of the piurality of base transceiver stations as stored in the
mobile device may be sent fo the database by the maobiie device. The specific set of identifiers
of each of the plurality of base transceiver stations may be sent by a wireless connection
including at least one of: SMS, MMS, and GPRS. The sending may be at preset intervals
selected from: time, at regular intervais of time, at predetermined intervals of time, after a
predetermined number of base transceiver station identifiers have been recorded, and when a

message size is at a certain limit.

The look-up table may be used by the mobile device to iranslate a selected zone into a set of
base transceiver identifiers. The set of base transceiver station identifiers may be set on or

transferred to the mobile device. if an observed base transceiver station identifier of the mobile
5
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memory. The processor may be configured to execute a program stored in
the memory and/or send the 15 determined zone and/or location to a
remote device depending on whether the mobile device is determined to
be in a predetermined zone and/or location. The program may include
instructions to display advertising on the mobile device related to the
location. The memory may be configured to store at least one set for a
"home" zone and/or at least two sets for an "office" zone. The processor
Y&yt iRy erbef Resselmecsivpnalative idenititesceviber tappivatige Wase chotsie
20 %CdBifnf%retr)]é %?rgétyvteﬁngg% mobl}le device is the "home" zone and/or the
"Othce" zone. The mobild devics ThAY P KaffEHEd SaiRpidgntification.
configured to display whether the mobile device is the "home" zone

and/or the "office" zone. In a fourth specific expression of the invention
thPehEdsresAtie @@raTedioe BElbeanin & arelsiprogBatevive;ithéenethodprising: a

C ising receiving.base transceiver station identifiers from one or more

S A ar S e T Ve FERE FRBTLCHABE LB A FAsceier
retgitveiddnane s eansceiveEsiatiRnbe At RESIRBNBRIIEN AR SEIS:EAGH SEL andior
including one or more base transceiver station identifiers, each set

ASSHERRRY AN YRR oF 6eeitivSroafiaHEad éarsicoive B swenarmi/er station

I ! ' ts, and if there is.a match, determinjng the
e e A S R ERR et =neo
thecxastchingfigeted loeieneth oswhay duibelorplise pateliRgifdatRe and/or
acquisition mode, receiving base transceiver 5 station identifiers from one

dPTatRe Baer fRsrieens idigresansarissaionthn e ehtibilevidekde, depending on

"erald-a-eene.ALdiRn IsAtRN R Br assoniated with the ecelved base, .
transceiver station identifiers, and storingthe réceived base ransceiver
statimridentifiers as a set and associating the set with the zone and/or
location, The data acquisition mode may be ended after a predetermined

period of time or when a predetermined number of base transceiver

StREQRdQddentifiershave.Reey ;{r&%ﬁlx%dm'ég% %%iﬁdt{rﬁgécrﬁéﬁe&gg%t@?osgnd the

identifier received while in the data acquisition mode may correspon

sipreitesetfentherevetivedazo nenardiovitecatiendiigashwwetrstayd Adbiddevice is
the base transceiver station identifiers received in a particular location

WRIFTRESORE S Tha FRARIEHREE RIRREEB BRSSP RIASERM StAYdtigHdeto
%§§c§_tﬁ9}§ﬂ9¥i%5%y%@@ﬁ@ﬁ@$gq%l%%ﬂg ng\x\éléhg!]a@g 'tg%peel;ogar.{%@r‘!‘he memory may
receiving one or more sets and associated zone

be configured to store at least one set for a “home” zone and/or at ieast two sets for an “office”
zone. The processor may be configured to send a signal to a remote device to charge based on
a different tariff when the mobile device is the “home” zone and/or the “office” zone. The mobile

device may further comprise a display configured to display whether the mobite device is the

“home” zone and/or the “office” zone.

In a fourth specific expression of the invention there is provided a method of locating a mobiie
device, the method comprising receiving base transceiver station identifiers from one or more
base fransceiver stations within range of the mobiie device, comparing the received base
transceiver stafion identifiers to one or more sets, each set inciuding one or more hase

transceiver station identifiers, each set associated with a zone and/or location, and at least one
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15 and/or location from a remote device and storing the received sets and
associated zone and/or location. In a fifth specific expression of the
invention there is provided a method for vehicle allocation, the method
comprising a server receiving a vehicle message from mobile devices in
each of all 20 available vehicles; the server receiving a requiring vehicle
message from a mobile device of a customer; the server determining alll
available vehicles within a predetermined range of the mobile device of

R AEHANErathE RaDer YR ARy 2sRiE FBL I es e e tehedrieiiieing the location
dpvicenin.all available yahiclepwithindhe uredeisimingd range of the

mobile device of the customer; the server receiving an accep ance

message from the mobile device of a successful one of the 25 available
vehicles; the server sending a customer message to the mobile device of

the® REERELERx M’Fﬁ&@’%&%ﬁ@tﬁ%@)Wa%e&wf%r@%é%mr@érﬂﬁémm iver
heing, usediocaagtdhe M&Q@é@adt%/ﬁ%e%ﬁ?aﬁ ﬁ % D& ¥heehr|r(1:o%ne device,
message may be received from a mobile dewce of a vehic e, the server
upttities dlrenstatdierobthtdnehiclesasisthicltramaitatdeanshabtamsdher station
location of that vehicle. The status and location of that vehicle may be

ETESTRERT 3 SHRSLBR/SF ERe iReap HaRsaeyR = RIGNISP &GS asThasterdirrgeiating
vehiclemarsase Ay PRI faraation.celater fnal Ieastons:of e

mobile 5 device of the customer, and the customer. The requiring vehicle
riedgigyeinerayebed ettived by ethe sedesrniling semvesr pfapsdacodesthe station

ilafor tlﬂ ebated to the mobile device of the customer and the
1ers

Catormenas SBEAIFCHTSFrh&RSh PRISHErRsENEn HBtRR (Ratites Tapsiyad while in the
@éﬂ@ﬂ%@l’s@&d isadanaliepdt tRRSeYeL 65!%%\/@ BFFRRLABLEL/VESS Qrgcgér location.

from more than one of the available vehicles within the predetermined

r’%ﬁ?@é%mme*m@@ﬁ@*@@a&@ﬁﬂw*w%%nﬁﬂn@wmmﬂ@ sthel it éocation
tf%mer m sange to the Ie device of the first-received acceptance

wmt ei%

=y delcfe’t esuc:cé’ssft USRI RIS IR RSBt @%@l@é?ﬁ’fﬁé“ove to

may

%t&%ﬁ‘f by esatefE Qg %@Qﬁ’@%n@fcﬁy@d@@@ ¥ebIGHeRd Q&s%%g%g&ated zone

message may comprise the information relating to the mobile device of
fHe/elstsHtaTana FRIMets teries aTthetorinbile destivedofcth @rsiasessfiet zone andior

O%g{%r(; may use the information relating to the mobile device of the

customer and the customer to 15 contact the mobile device of the
customer to obtain relevant details of the customer. The mobile device of

the customer may be sent a notification providing details of the successful
Vehidib spsgific expression of the invention there is provided a method for vehicle altocation,

the method comprising a server receiving a vehicie message from mobile devices in each of all
available vehicles; the server receiving a requiring vehicle message from a mobile device of a
customer; the server determining all available vehicles within a predetermined range of the
mobile device of the customer; the server sending a request message to the mobile devices in
ait available vehicles within the predetermined range of the mobile device of the customer; the
server receiving an acceptance message from the mobile device of a successful one of the
available vehicles; the server sending a customer message to the mobile device of the
successful vehicle; and the mobile device of the successful vehicie being used to contact the

mabile device of the customer.
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its mobile device. The server may send rejection notifications to the
mobile devices of those available vehicles that were not successful. 20
Brief Description of the Drawings In order that the invention may be fully
understood and readily put into practical effect there shall now be
described by way of non-limitative example only preferred embodiments of
the present invention, the description being with reference to the
accompanying illustrative drawings. 25 In the drawings: Figure 1 is a

JAReRIGR PesragR MariBhBreled Bearoatrais iRvirarbr Baliger fisstanre ppdates the
ShaHRRS it ARRCHIC, HFOCUQD RO UrR 808 ASHRSIRANG IeRIssRAatCR Ok Btus

number of base transceiver stations in a specific zone; 8 Figure 3is a

feov/ | otrticinfor tHae vepieratiey of tieneskes plateambadintantipddtdg urealegular basis.
Eigure 4 is a flow chart for the operation of the exem{fplary embodiment of
FIgUIE S BT STE S IR BN IR YOP (R BIFErANBIRBF Mhdtsertarermiplapynobie
ehediment figwe S@kandahLame SraRMANCHIRIARS REATARIRceived by

device according to a further 5 exemplary embodiment; Figure 7°is an
ithesteationi o¢ aerapplinadisndoirthafmobilendeldied shibemabiEidruieesf the customer
g’?guéhe 8 is a flow dia%ram of a. method of location according to the further

B RS AR RIGER Y TR L R RATMARIRItE e &' s graRmBren s
firatisx e aBnBMBQAIBICIERRAd M EJERYE HAAS AMOWLANE O iHaSvailable

operation of the final exemplary embodiment. Detailed Description of the
Esieins [t E thd odratantinadiestoexd thp mppéndbodinb e masjoberathie server may
used%)servtations on the mtc%bile (gg?vi(ge or %IM/Smart card of the mobile

JeVice 15 AEIEFING T Sedte BPR'Ranife qEinedrsinerahe Lsierpians and may
delastibtie suahile deyicants N mE tioNOlds I HARAY-J53M SHERASHAY database
be observed on a mobile device SIM/Smartcard. The SIM/Smart card is

e Giiblg YabEEp e duitamer imesspad eavtpesfserihegrivniteitbr egstiaPio the

ir'?wto ic-Sz ic\{ae\/ic%pcﬁ qgg%ﬂ?té%%?"%d E?% crL?s grileeer(.j‘?Ké:Cr%gbt&aéeI‘]v%\éeoP the successful vehicle
may use the information relating to the mobile device of the customer and the customer to
contact the mobile device of the customer to ebtain retevant details of the customer. The mobile
device of the customer may be sent a notification providing details of the successful vehicle and

its mobile device. The server may send rejection notifications to the mobile devices of those

available vehicles that were not successful.

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical effect there
shali now be described by way of non-iimitative example only preferred embodiments of the
present invention, the description being with reference to the accompanying illustrative
drawings.

In the drawings:

Figure 1 is a schematic representation of an observed sequence of base transceiver staifons in
a specific direction;

Figure 2 is a schematic representation of a number of base transceiver stations in & specific

zone;
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local CPU, observable parameters may be processed instantaneously on
the mobile device. For mobile devices with limited processing capability,
the observed parameters may be transmitted 20 to a server for
processing. One or more exemplary embodiments may be suitable for use
in location-based services such as, for example: traffic management, 25
road fleet management (e.g. taxis, lorries, trucks, couriers, police, police
vehicles, ambulances, fire brigade vehicles), location advertising, security

(€75 B IRt s aRSIGHSR) o e Gremalrve M qiBIRRb Rifdsre T
QKNGS fodf RtkEr HBRYE SRl heRtliceln Joadilb syalane-and o.

employee time clock. 5 One or more exemplary embodiments may allow
tlseevablefoar dmetlor s dperttamsié tedtirtoeienation dmiertinadron which
then can be utilized for such location-based services. One or more
SRR AAPRH OISR RANS ‘PSR R B He s rert s A hie
devicspF sihigment card, or as an 10 embedded application that monitors
network activity and processes the information; 2. use ground survey and
Cidiseatiorndieditaiinrectiatapabe binindo theatiobil érdenisehibbwioc &tipnsaare
eterngined' 3. use a control application that allows settinfgs (e.g.
PR RITINRA TR R BRSPS RRIURD ettt I B EOLBT SR AGr
capRiMgation, send messages, and so 15 forth) to be changed
wirelessly; 4, use an ancillary application that allows wireless downloads
biawte Discessyey rddetdgadiberablef fimpsenariherdediivetand 5.

ﬁ_xlilow (P.ac nd ervgr to im Iemer}t the service in conquunction with

is & How chart CGEiRERor this to

network operators. cé%es%p SRR REER N CEERIY &
be achieved.

Detailed Description of the Exempiary Embodiments

A first exemplary embodiment may be able to use observations on the mabile device or
SiIM/Smart card of the mobile device to determine the siate of a mobile device, and are able to
detect if the mobile device is in motion or is stationary. GSM signals may be observed on a
mobile device SIM/Smartcard. The SIM/Smart card is becoming more powerful and is capable
of performing limited, less CPU intensive, operations locally. For mobile devices that have a
local CPU, observable parameters may be processed instantaneously on the mobite device. For
mobile devices with limited processing capability, the observed parameters may be fransmitted

to a server for processing.

One or more exemplary embodiments may be suitable for use in location-based services such

as, for example:

fraffic management,

road fleet management {e.g: taxis, lorries, trucks, couriers, police, police vehicles,
ambulances, fire brigade vehicles),

location adveriising,

security {e.g. in cars when they are stolen),

medical alerts,



10

15

20

25

20 As shown in Figures 1 and 3, there is provided a method to identify that
a mobile device 100 is moving along a particular road segment 102
according to the first exemplary embodiment. Adjacent the road segment
102 are a series of base transceiver stations: a first base transceiver
station 104, a second base transceiver station 106, a third base
transceiver station 108 and a 25 fourth base transceiver station 110. Each
of the base transceiver stations 104, 106, 108 and 110 has a unique
identifieP B4R T8O HrIRR e dTyare bt dddre™ed during the
handsh%%%_tgﬁ%gtg%egxgen the mobile device 100 enters the cell
controlled by thé respective base transceiver station. The number of base
transceirepisyaticing tsotiat limited to four and may be 10 any required,
desired or necessary number. However, it is preferred that there be at
least three to be able to provide unique sequences of base transceiver

ion J ifj ' . ' ile. device 100 .
o T e N Y A o B et e
dotiatenantdrinetiothatchaagyes; as ihieaicbile.deviegid0basnovasiedong the
road segment 102. As the mobile device 100 traverses the road segment
102, it traces out a sequence of active cells each of which is controlled by
Ok he-Dasen AP SrRNERSialigns. 104, 106, 108 and 110. As cells may
overlap, at any one time the mobile "device 100 may be in one or more
active cellsbd OPeperidirg ervitre tergtinbidhievoad Stigrnent 182 andsthe
density of base transceiver stations 104, 106, 108 and 110 around the

road segmERPLTEE SRR SLGlLRRRELC S NEMAEr AP B ABREPTRRGERS the information;
sequenges,Of hase UaRsceNeE SN awRAedentified Sor8ArRERa%m which

segment 102. The potential sequences are unique for different speeds (or
lack of spebda®ustrasietreriretia 15 standstill as in traffic jams) and differs
when trzélversin in different directions. Speed is a factor as if the area of a

particular cEiFRRSUERFR SUBRERE P REBNRS E PSR Rigipgiian. detection
insufficient dimeifay, the.Menehals RrsedHietmiRks Riace Refure thecell so

is exited, and thus the cell identifier will not appear in the unique
sequence dfrtfaltddentifiesstivicaiggsiwhich the mobile device 100 has
passed., 20 . o .

4. "use an ancillary application that aliows wireless downloads of the necessary
modules to be able to implement the service; and

5. allow a backend server to implement the service in conjunction with network

operators. Access to network services will be required for this to be achieved.

As shown in Figures 1 and 3, there is provided a method to identify that a mobile device 100 is
moving along a particutar road segment 102 according to the first exemplary embodiment.
Adjacent the road segment 102 are a series of base transceiver stations: a first base transceiver
station 104, & second base transceiver station 106, a third base transceiver station 108 and a
fourth base transceiver station 110. Each of the base fransceiver stations 104, 106, 108 and
110 has a unique identifier that is communicated to the mobile device 100 during the handshake
procedure when the mobile device 100 enters the cell controlled by the respective base

transceiver station. The number of base fransceiver stations is not limited fo four and may be

10
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As can be seen for movement along a first path 102a in one direction
(given on Figure 1 as "forwards") the sequence of active cells from the
base transceiver stations 104, 106, 108 and 110is 1, 3, 4, 2 representing
base transceiver stations 104, 108, 110 and 106 respectively. The unique
sequence means that when a similar sequence is observed, it can be
determined that 25 the mobile device 100 has traversed the segment 102.
This makes the sequential pattern very useful for traffic management, and

EPEERIRP o TIEE RMPIFS AR AT BEtheWaLe tah SEdiRERCShatiBiese ot Ieast three
196188 AR R0 @HMSM&O&%%%EG&F%& ENERIRANRE 2

telecommunications network (not shown). Also, the mobile device 100 is
operatively connected to server 140 via the base transceiver stations 104,

06, 108 and 110. 5 The server 140 includes a database 142. Database

145 ISR BALBY AN Fols Bleb iR iRer bl Seissse hishatdipdpse transceiver

siatiens padheirrorasrending location.J¥ith dhe datahase %é&le%v ce 100

sequences of identifiers of base transceiver stations and the possibl
|ocas AR fortithatas equrente 0.idphssiblaitoidetermihe-oar sehith sﬁgm@ment 102,
a mobile device has been or is_traversin f%%cg?) en an observed sequence.

ib”ﬁ%?s WA SUEHR § SelsnePitAYh ff Brssitaiar ¥R thiveRsse
"baesasdsamiigere %,tmwt@m@w@%g M!;fgra% m?etmreﬁe%ome

representing base transceiver stations 110, 106, 108 and 1
résyesclifepamidgrioiffe reeretectve ggiguence in the forwards direction on
path a. 15 in cases where a particular road segment does not have a
unique sequence, it is possible to identify all the segments that have this

SOLIABE8- oﬁ%@%tW&"ﬁé?d%@W'%@ gﬂ@ﬁt@&g}{g}@ i foPRRCUIANer stations

segment has been traversed, it is possible to determine that a one of a set
éﬁﬁ)d%rtﬂlﬁarﬁaﬂ?é@@ﬁé’ﬁﬁémasa?@égm@\?é@d UAgrexenuptes conselde! possibie
device in a vehlcl §0 tr%ivellln n eIevat d ex%{gssway and a different

umBﬂe seguences, o sce ger sta |ons ﬁdg pnfgr Fgaﬁ rsaq.'aeoﬁwent 102.

ilé device in a eren vehicle rave

ﬂﬂ@e@i@%&t@%@%ﬁ&&%@ﬁéﬂeh@%ﬁ%ﬁ%é@@s?mk%?gHgé?aquafw BaSfen at
transceiver stations. In such a case the sequence may be able to be used

iﬁtaﬁfﬁ% It SR rreprirdiienigiendrgreiaing in different directions. Speed is a factor
as if the area of a particular cell relevant for a specific path is quite smailf, there may be

insufficient time for the handshake procedure fo take place before the cell is exited, and thus the

cell identifier will not appear in the unique sequence of cell identifiers through which the mobile

device 100 has passed.

As can be seen for movement along a first path 102a in one direction (given on Figure 1 as
“forwards”) the sequence of active cells from the base transceiver stations 104, 108, 108 and
110 is 1, 3, 4, 2 representing base transceiver stations 104, 108, 110 and 106 respectively. The
unigue seguence means that when a similar sequence is observed, it can be determined that
the mobite device 100 has traversed the segment 102. This makes the sequential pattern very

useful for traffic management, and especially for road tolling.

11
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25 To establish the necessary data, each road segment to be identified is
surveyed by traversing the segment in both directions to determine the
cell sequence, at varying speeds, and the data recorded in server 140
and database 142 (301). For each sub-path a, b the cells that are within
coverage are determined (302). The unique identifier of each of the base
transceiver stations for each of the cells is also recorded (303). The
ssible combination of sequences is then 12 determined (304) and the

DRSS RR TS (Rt E508) | R ErRaerafl gheiqnected to 2
conguigd far NeRIRYSRAMARES IRERHIEINALTINIBL SeAUeDEaRS Al N0 s

observed in those nearby segments (306). If it is not possible to have a
apcfiwate cprercE( 3079 ven&4d vian e bastditivnad ibaseatranscaivasstatand 110.
may have to be erected to create the unique sequence (308). 5 If the
sequence is unigue, the information is then stored in the database 142

(3ebri¥hen ameble davicrd A teyeraes umadlsrgRenk192a0 e

(310), the unique identifier of the mobile device 100 is given to each of
ieausases whbrsschvapastizgionatioGxaid Biet 08rarsdob @Dy cheriigntiiéith the database 142
ndshake re as it enters the cell of the relevant base

h : ( . :
e Lo SRR e e RGP e e s for v
saysaedy RisStatians HQkicHRthelR8 ARG s BiveRbie e akilsdrvice

100 during the handshake procedure as it enters the cell of the relevant
BagEstrangFenet ShatigrdEgauaes; 108 and 110 (311). The sequence of
identifiers of base transceiver stations 104, 106, 108 and 110 relevant for
mobile device 100 as it traverses the road segment may be recorded in

Pies Giataese of AsBLiRD pAtR WS obp AR EIRQERAR i RGw MY bire 1)
card of mobile device 100, and/or in the CPU of mobile device 100 (312),
RIPRBEAN TRavREA SOITRsARIiGr dsdsent loehesstinerpao tansheivbasietions 110,

Iig%nqggi ions 104 ]ﬁﬁ,.l 8, 110.in the order in which their cells
are ente%ﬁ%@gs?%%ep %ﬁ%ﬁlﬁ’é é%/f(s:egi %6%”?1%%%%553 uﬁacgérng%%%ﬁMﬁés(@i fonon
24hAs such, the sequence of identifiers of base transceiver stations 104,
106, 108, 110 of the mobile device 100 is: sent to server 140 by the

mobile device 100 by SMS, MMS, GPRS or any other wireless
B%QS& Wﬂgrg %Ségggc&%; @a&r Qelsan’rlréﬁ%/d%%sargcg rhea%%tal %‘?égg Issegt?egﬁgg %p ig(g)ob sible to

time (i.e. Is sen
identify all the segments that have this sequence. As such, while it is not possible to determine if

a particular segment has been traversed, it is possible to determine that a one of a set of
possible road segments has been traversed. For example, a mobile device in a vehicle
traveliing on an elevated expressway and a different mobile device in a different vehicle
travelling on a normal road beneath the elevated expressway may have exactly the same
sequence of base transceiver stations. In such a case the sequence may be able to be used in

ways that do nof require a unique signature.

To establish the necessary data, each road segment to be identified is surveyed by traversing
the segment in both directions to determine the cell sequence, at varying speeds, and the data
recorded in server 140 and database 142 {301). For each sub-path a, b the cells that are within
coverage are determined {302). The unique identifier of each of the base transceiver stations for

each of the cells is also recorded (303). The possible combination of sequences is then
12
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25 regular, predetermined intervals of time) and/or after a predetermined
number of cell identifiers have been recorded and/or when the message
size is at a certain limit (for example, the maximum size of an SMS
message is 160 characters); or otherwise as required or desired; and/or
13 is determined by the server 140 as a result of the data received from
one or more of the base transceiver stations 104, 106, 108 and 110. The
base transceiver station identifier and the mobile device identifier are

SiPACEBEr kA e faeernslieatis C3 PRSP Re YaRieriT! GRALATRREHE Hen
timelLoay e se P8, SXlActed Iy sSVRL L& Lp ggé]ﬁevr\(@/s ? % BIHED in those
records the 5 sequence of base transceliver station identitiers Sthe

mebiie sheneaisd@prifie it (81&)pdEhiblsegbarce willleasseceive (Bat theservesre

140 and stored in the database 142 (317). The server 140 then
FSFAVRNR B8R EARSGEMSIRIAR B8 CRHB P SRR FRSHAC GBI YOO rasayaslse (308).

thenseguenseof celidaniifisrs:as.reselnad i ihwhensampared yih

those retrieved from the 10 database 142 (318). From the server 140 and
database 142 it may be accessed when and as required by suitably
thorlze ersonnel 319). In Figure 2 the same reference numerals are

used1 faoPﬁ( B ALH RS IRER RACRRESEREIRC AR RY ekia Pl & froiy e fdspsifier of
'R rfsbRhaRdN fiERe 2Rt Hothe methed s aotaseliective fes, %és and 110

non-linear sequencing. For a zone such as zone 230, the sequences of
I@@m@@éﬂ@h@&s@%émﬂ@nﬁamﬂS‘-%l?ef libesdikelyt tmbettanigaing station,
tgver ase 1912 offldentlf ers of the base transceiver stations havin

S HARE R B0 TCCAR R 506°% YaRaSH E AP OBV AriBe: K5 ki = oven
@o&ﬁ@ﬁtﬁﬁslé@e@%g Qfobﬁ:ﬁegtfﬁm&edg%@%mdd@ﬁg ek s ohsened fdSeievant

possible to determine that the mobile device 200 is in zone 230. The zone
PIprVBTRESHE SIPHHIC MY 020 19hatier iRatIhb. Sike shuacsivigiéideilifdd of base

16 218 an 220 the. base tr nsceiver stations 204, 206, 208, 210
réasngg?:'ﬁ\% taO{agst e%oli:]% @% recgre?sen VLA BRI R B fSses the

cells stbéher HaydbGanaid?A efdberheanedubaze drapsseiver stations
204, 206, 208 and 210. Again, to establish the necessary data, each zone

to be idenkitiee ReERIE) &t MIGverstat ttfen 2B e dpiicin! AfaayddirectionSPU of
o%ﬁée({mme g@[{i sequence, at varying speeds, and the data recorded
in server QEO an tabase 242 (401). The unique identifier of each of the

base trassesivetsiaiaos fehareh obihe eallsdsasrsrordssd 4025 Lhs:
possible combination of
stations 104, 106, 108, 110 in the order in which their cells are entered as the mobile device

100 moves along segment 102 (313).

As such, the sequence of identifiers of base transceiver stations 104, 108, 108, 110 of the
mobile device 100 is:

sent to server 140 by the mobiie device 100 by SMS, MMS, GPRS or any other wireless
connection system (316}, This may be at preset intervals determined by time (i.e. is sent at
regular, predetermined intervals of time) and/or after a predetermined number of cell identifiers
have been recorded and/or when the message size is at a certain limit (for example, the

maximum size of an SMS message is 160 characters); or otherwise as required or desired;

andfor

13
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identifiers is then determined (403) and the possible sets of combinations
are generated (404) for all locations within each zone 230. A check is
then conducted for nearby zones to ensure 14 that similar combinations
are not observed in those nearby zones (405). If it is not possible to have
a unique combination (406), one or more additional base transceiver
station may have to be erected to create the unique combination (407). If
itisa unlgue set, the information is then stored in the database 242 (408).

It is prefe ﬁtﬁfg‘fb‘?dtﬂétB%ﬁ%rP’ﬁrtédﬂé‘ﬁﬁlfﬁﬁé“ RtheE PRRERFEILSANOS GRRypIemore of the
Qe AP LLCRRRIRIAS (BRSS9 6, L ASC LR INE SOFERGHIRHR:: and the

of the location. For example, a check may be made of the preceding road
segfireteg @ detiégearn aytibetas édrathaddiionad ke y3S1$pihtikuRigeen@sSther data
ﬁs determined. For example a segment of interest may have a

SRR Ry AR AR Y25 9¢ PhreNEnntndais wﬁwesae'@ééégmﬁf» the
e be RRIMSNS IR RANSIBSIRE t) i rsBleaidild 8:Rnlp IS,

instance the additional preceding patterns serve 10 as additional
signatures for confirmation. New base stations may be erected to provide
|queness n‘é@ uch is not available alon%a segment of road. This m

R i SeHE ctcHe 22 eac o SO MBS B ARG RGr B e

readredoereathas anRicaions e Whe s e aRRile HRVIRR RALERIeE BiRed on the
zone 230 (409), the unique identifier of the mobile 15 device 200 is given

tepescheotfttrll asifiararscedpdedtatioms QD40 ROB 2@ 08Mathos2 1raush fdihehe

a sha p 3s it enter eII o the relevant base transcejver
S L S e St 18 CRIGHRS A PG PaHEsFoTanen anc =
bagfdransanivey statiensiMs206, (398 and 210 is given to the mobile
device 200 during the handshake procedure as it enters the cell of the

relevant base transceiver station 204, 206, 208 and 210 (410). The

ombination of base 20 transcelver stations 204, 206, 208 and 210 o

T a0 e e S SS90 ey B8 o gl GRS B i g™
RUMRe eefnysy SoRy Peing recqdRe iR Hg. RV amartcardkobmebie as effective for
device 200, and/or in the CPU of mobile device 200 (411), the mobile

ABVIEET eI MY SEntecHse Zeroae 230 By tegusasestphidsotiver ope base
? ﬁé?gieggét|2%63r%9es3%l]€q ats %he mOb”?-ldeVI%re 'g Ogt ?p Eerfsc}erﬁz rs ofzhe base

S SUC the sequence or lagentrers OFBaSe ransceiver sta
2Qds 206 %@&;r@l&@ﬁdh&:&ﬂﬁbﬂﬁcﬁ%&qﬂo@ﬁ@ d8vice 200 is located can be obtained. As

such if a specific set 212 of base transceiver station identifiers is observed it is possible to
determine that the maobile device 200 is in zone 230. The zone 230 would be significantly
smaller that the size of a single ceil 214, 216, 218 and 220 of the base transceiver stations 204,
206, 208, 210 respectively as the zone 230 represents the area that is cormmon to the cells 214,

218, 218 and 220 of the observed base transceiver stations 204, 206, 208 and 210,

Again, to establish the necessary data, each zone to be identified is surveyed by traversing the
zone in many directions {o determine the cell sequence, at varying speeds, and the data
recorded in server 240 and database 242 (401). The unigue ideniifier of each of the base
transceiver stations for each of the cells is also recorded (402). The possible combination of
identifiers is then determined (403} and the possible sets of combinations are generated (404)

for all locations within each zone 230. A check is then conducted for nearby zones to ensure
14
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15 sent to server 240 by the mobile device 200 by SMS, MMS, GPRS or
any other wireless connection system (415). This may be at preset
intervals determined by time (i.e. is sent at regular, predetermined
intervals of time) and/or after a predetermined number of cell identifiers
have been recorded and/or when the message size is at a certain limit (for
example, the 5 maximum size of an SMS message is 160 characters); or
otherwise as required or desired; and/or is determined by the server 240

SRR PHT BNS IR A AE TR B O PRaTe GPIRE (MBsdftidnrelsivasible to
' , e base fransceiver station identifier and
e R R R e

tcesereetPd0at@theudate chofpgiotimey may alsehe.extrastethioyseerak then
240. In this waﬁ the server 240 records the combination of base

(HRARSCEitE SiatBtPidentitérs'y arricrblsifer des Rl iRifRer T2 trpgattern s ot
spaenarlRereceiverk Al ine SEIVEE 740 ?ﬁ]&é&%%%@ e daalass. . cation.

242 (416). The server 240 then determines the movement and location o
e snabile destieek208) basedionf the drbceemgense ebcelhidentifiess asy be used as
received by it when compared with those retrieved from the database 242

GPET BT R (RRYURR SR St IRRHBIREE SADKAMAIP R SqerEaLRTNRes, may have
andAsniked %Eﬁé’rr@&’—%ﬂam{i@é{&@%ﬁ@&PS&?’Q@S&JQ&:@& ff%ﬁwiﬁ')r%@%megments

Figure 5, to provide a capability to make a device location-aware, for
lsdatate 20 based £6rfcaafigicationss instayd tpoddiltleatorazakie @patterns serve
device "location sensitive". For example, the user can use a backend

P AfICAREH (8 R B LS8t AR AN B S AYISIRAY SR cGir e hRoniide
deyicsdosthe bR dryiceiloaation SeRsitly 8 aMiRERATICHAL ANE- 0T

area. After selecting the application on the mobile device (501) the
ikiwicdtiors efithedased whnsteiies Siatensot@matifed theotbeatinrisaives.
determined, (502) and a lookup table is used to translate 25 the selected
zone into a set of base transceiver stations (503). For example, a

Paicam derataNRLRAUS NS S HHRNSe. MR S INSLE ARn 3% #R3R0bile
4368, 79512, 34098. The base transceiver station data set is then

trevistafied aver ketash thiherislsidramegieco S GHRERRPE(R08 BrTIRI 0 during the
?QPAL%%EW on %he mobile devjce checks its current observed base
[

T SBER RIS G GELSTIRE (SETIFTIE WhRERBErBr RGO 200, 208

ransceiver sta
dadasetdR06) theunekilprdevicads withinile déhsceiver stations 204, 206, 208 and

210 is given to the mobile device 200 during the handshake procedure as it enters the cell of
the relevant base transceiver station 204, 206, 208 and 210 (410). The combination of base
transceiver stations 204, 206, 208 and 210 of mobile device 200 in the zone 230 may be
recorded in one or more of a number of ways:

by being recorded in the SIM/Smart card of mobiie device 200, and/or in the CPU of
maobile device 260 (411),

the mobile device 200 identifier is sent to the server 240 by the base transceiver

stations 204, 206, 208, 210 as the mobile device 200 enters the zone 230 (412).

As such, the sequence of identifiers of base transceiver stations 204, 206, 208, 210 of the

mobile device 200 is:
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selected zone (507). The dataset (i.e. set of base transceiver station
identifiers and/or the identity of the zone) is information may then be used
to start another application such as, for example, one that can look for
promotions in the selected zone. If not a member of the dataset, it is
outside the zone (508). 5 To provide a caller location service and/or caller
location alerts, and as most mobile devices currently have a
caller-identification function, the location-aware capability can be used so

that a [BREEGOFSTIENHREPICEA Hebpesirvee 20AEN SNSIMYANSRRSed aFppther wireless
ing a_call to a mobile device, the mobile device
S D R B R R O

Gantee PoidtieAltesnativelystbreisiey itrimaytel weiteaattatinealis e arhs identifiers
mobile device is in a particular zone. In a further exemplary embodiment

| BRARIBTF B ERER TR AT A TR RSSaaR S BR VR AR eRr R adefar arnaoeieghe
station.ideptfiers, g@&eﬁy@s@% ithin,a,diven zone, such as variation .
according to the 15 differen %{Ivioors in arraﬁ:lgI {is?églé Gitdmg S haper desired:
desirab&ad@r example for a zone to be defined as an entire multi level
building, and that a mobile device be capable of determining that it is

within AR SPMEARSFRiICH fE G B BiRcaiieesiee fiaermye enmare of the
mekile,AeVvics: @g%g%r@;é&t%@ﬁﬂ*?@?ﬁ@@é@%@@5&9&%%@%!?@%*@%@ and the

in Figure 6(a) and 20 6(b). The mobile device 600 includes a num
corhiporreitsicerifigusetcarattonftine thiokiteivde viae (o10perate Janés240. Other data
esired aG%p%ication. The components may include an antenna 602, a

SR GO 05, 5 S EABATY PSR BB e BEOAEHE i
elasiically GonREGEdQNA RLiedGirauiL hoard QQ&Q_HQJ%@%%%#&“ in,a

housing 610. A user may interact with the mobile device 600 using
keypad 612, screen 614 and audio transducer 616. 25 When the mobile
q_%vice is within one or more cells, the antenna 602 receives radio signals

1O GBS P R AR e ir o AP e abeet i feiaiess 215 1a16) Tne

Thoceleatiical slanaliss IREFIYaIRY: R IBEaRLERA I AR IINIAES) on the
the BTS identifier for each BTS within range. - Each BTS identifier may be

Fetkenksr i esfladanitiere sdpheainahiyit ebelecdiStetage 6O6ammyestattom the
%oIt are %ndgl%a For example each of the BTS identifiers for the
atabase 242 (417). From the server 240 and database 242 it may be accessed when and as

required by suitably authorized personnel (318).

As is shown in Figure 5, to provide a capability to make a device location-aware, for location-
based service applications, it may be possibie to make a device “jocation sensitive”. For
example, the user can use a backend application (e.g. web-based application) or an application
on the mobile device to the mobile device location sensitive when in a particular zone or area.
After selecting the application on the mobile device (501) the identifiers of the base transceiver
stations relevant for the locations are determined, (502) and a fookup table is used to transiate
the seiected zone into a set of base transceiver stations (503). For example, a particular
location may have base transceiver stations 245, 7635, 7652, 4368, 79512, 34098. The base
fransceiver station data set is then transferred to or set on the mobite device or its SIM card
{(504). The applicatior on the mobile device checks its current cbserved base transceiver station

against this data set (505). If it is a member of the dataset (506), the mobiie device is within the
156
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current location may be temporarily stored in a register and/or
permanently stored in a database associated with the location. The
database may be distributed e.g. it may be stored in part on 5 the mobile
device and in part on a remote storage device, wholly on the mobile
device or wholly on a remote storage device. An example of storage is
one or more flash memory chips. The processor 608 may determine the
location of the mobile device by running local software code or sending

JRETE FYEniete i CatasR] YsoaRInGRRSE IRusieeoRitnd roiiiste AW e e
Rt L URMNE) IS RIRCRSI A AN A% C BTN E NG AU EERESEL AL RS such as, for

identifiers stored in a register in storage 606 to a lookup table in storage. If
aratth oveths, cirdqordoe ssondioisin fhé¢hrelatatiomeagsotiatechwithothie: dataset,

ri'gtatghting sﬂ(;:‘t in tr:j lookup table. The processor may then execute further
SoATE 10 GERIHME an appropriate action depending on the location.

Further actions may include displaying the location on the screen 614,
sending the location to other devices and/or 15 enable functionality
dpprepratecelehledasatisnitafolingate Fiopate! sittanriteseernstthabie devices
mobiI% evice 6(?0 Qgt round or first floor 700, would be

he "
SISy U EARE RS e Sy GE e e iyt oo

simu

a higholevehitR2 b simndtaneorslyahe WMr&@W'&JWp@T@&%QW@%GQ a

If it were desired to 20 designate the entire building as zone "A", a first set
6PBTS Ridififierice1ths nsrbigdeyise mandnsing db BT Salbetifratay; 2or4ikample: “John

would be stored and,both associated with zone "A". In this example the
R R0 R S i e TR e
aaitenon whatiéearAhe mobile device is located on. 25 More generally

the mobile device 600 in Figure 6 may operate according to the method

800 in Figure 8. At 802 a determination is made whether data acquisition

i|§1 reng;{eq% gn;( S at 804.a determination is made whether the acgquisition .
is rananual or a@a aeggo\?vg;{ 0a qcff %ngaucl}se%rorpf?g& 'cr)ﬁanﬁ?}’atﬁ at 806" ?é’gr‘ﬁ% gifgn In base

deniceracquines thetBdrS doamifipesdatidetined zones.dhasquiRtioNdsRding to the
data download, at 808 a remote device downloads data to the mobile

direat s W forthiaveidid deguisiivnbi dedahiedon @B ithiermebite to be defined
devicg kecel Bl identifiers_ for the current location. At 812 the .
T ke R R R B b B v
execute: dependingenihierzmie & Mabuadaseistiona960f zone data

may be implemented by setting the mobile device into

A mobile device 600 according the further exemplary embodiment is shown in Figure 8(a) and
8(b). The mobile device 600 includes a number of components configured to aliow the mobile
device to operate for its desired application. The components may inciude an antenna 602, a
receiver 804, storage 606 and a processor 608. The components may be electrically connected
on a printed circuit board 609 and located within a housing 610. A user may interact with the

mobile device 600 using a keypad 612, screen 614 and audio fransducer 616.

When the mobile device is within one or more cells, the antenna 802 receives radio signals from
each BTS within range and converts these to an electrical signal. The electrical signal is
received by the receiver 604, which demodulates the BTS identifier for each BTS within range.

Each BTS identifier may be in the form of a unique alphanumeric code.
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manual acquisition mode, and entering the zone to be acquired. The user
may be directed to go to particular locations within the zone, stay in
locations for given time periods or travel across different parts of the

zone. For example the screen of the device may direct a user to do an
outer circuit of each floor in a building, or go to the four corners at various
levels, so that all the 10 BTS identifiers may be captured. Capturing each
set may be continuous or discrete. For example each set may be the BTS
identifiers captured on a particular floor over a time period or it might be

t identifiers captured each instant. The, capture of | set, or the
O B B R B e B S o e

nurrbefooh B adestifiapsrhayadee i captiyetaddoPaia-davwinload&08 Shatabase
zone data may be implemented by either the mobile device or a remote

SERRSFIRTIY I G 2 ratR TraH ST SRiEtss e X pRditiEbinsec dathnfey beiviertidingart on
i Id he omatical wnload to mobile devices at reqular
el A L e

the sequite mente abike applicatipr. ofstherpplicatio mees s ighry chips.
exclusivity (lower risk of falsely determining the user is inside the building
when actually located outside), then each instantaneous set could be

' ' Wit e le given in Figure 7.
B R e IO B A e

(QoBSF 3chBESH)alio(BESDH ET54 intlrecahierazathsph k(B EleBd@3evice. For
BTS5} and set 2 {BTS2, BTS4} are associated with zone "A" in the
FRERE e r5oRaT e AP icANBH T e g METSIARy istoaiaek b register in

falsale detarminng e HSRLiS. Qs mc@H&@Qgt%%Bc%%H%%ﬂ%%%‘tﬁg location

inside); in the example given in Figure 7, zone "A" may be” spatia

dsseoriged with showatdnirggeatahe Rpk{B TSl UTBS 33 ddsBok SR Skdite further
BTS4} (2) 5 where set 1 {BTS1 }, set 2 {BTS3}, set 3 {BTS5} set 4 {BTS2}
AROVEET & (SPENT e APRRLBEiARIENARR°0MINg oA iR ataRtisdar actions may

wm@wﬁ M?f{fmm@% RR%iNelkde zanedRasesRriES o MORLE andor

phone call or
enable functionality appropriate to the location.

Referring to Figure 7, it can be seen that 2 mobile device 600 on the ground or first floor 700,
would be simultaneously within the cells for BTS 1, 3 and 5. A mobile device 600 on a high
level 702 would simuftaneously be within the cells for BTS 2 and 4. If it were desired to
designate the entire building as zone “A", a first set of BTS identifiers “1, 3, 5" and a second set
of BTS identifiers “2, 4" would be stored and both associated with zone “A”. In this example the
mabile device can accurately be located as being within zone “A”, no matter on what floor the

mobile device is located on.

More generally the mobile device 600 in Figure 6 may operate according to the method 800 in
Figure 8. At 802 a determination is made whether data acquisition is required. if yes, at 804 a
determination is made whether the acquisition is manual or a data download. If acquisition is
manual, at 806 the mobile device acquires the BTS identifiers for defined zones. If acquisition is

a data downioad, at 808 a remote device downicads data to the mobile device.
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charging. For example some network operators may wish to charge
differently if a user is in a 10 home or office zone, The home or office
zone may be determined centrally by the network operator or the user
may be able to define the zone themselves. Once the zone determination
812 has determined the mobile device is within the home zone, a home
zone logo may be displayed on the mobile device display and an
appropriate signal sent to the network operator, This may allow the
PRI Rl SR o B AL tHB B A Vi e GRS aReTer
1 pRIMSBoIRIArY: IpeRHRN HASGARENIGRSRYER RALNRHIING 113 urther
business within a multi level building might be subsequently executed on
véwachitedewodantmetbiegooliile deeice is determined to be within that
building's zone. These exemplary embodiments have application in
efficient allocation of vehicles to a location. 20 The vehicle may be, for
XA 8o RidRsh BTBRI AT S uEBICIRISSEHR Y @@Qﬁn&@l@ﬁéﬁﬁ@ I648icQ%nto
other emergency services vehicle. The application may be fully automated
arfhyaarudstido catitsn aednelogi¢s cane obile atavices The thier syasteayitheed to go
\{ghiﬂ% ?nq E)etrson WAI,I bg put int(% djr(-:l‘ct c,ontafct once the allocation is
made and 16 all Centra SUhPOR SR dLIRER 98 REBEONR TP EIgLH & I aGergToss
AFBRESFRAINKOFBRONE A Siakh i $65\RFIMRP UL YA AP Bser to do an
database 905; 2. a customer mobile device 902; and 3. a vehicle 903 with
avkobie el seshditgr ine quiditareeasomiperievtsodtrs 9DZEmE Bodsalio that all the
Eq.ryti’gg@jﬁearge Witrgee%ctg (r)ethEgvt%gi a E}elC corpmurbications network 906. .

ach vehicle 803 it have & mobire Gevice BGY s%%%ng&“f%sf%r éﬁ%{ﬁf&- a’r
Rekilgtelepheneal heme p1ahileriemise-D04dnaY Hetneumakile AeViceRf period or
the driver of the vehicle 903. At the start of the process, vehicles 903 that
draighidiebreaESddentbsicthantisadcecanyingtpdssangers ohihaieyt er the entire

%?2{%5%%9 t%l'ec.)i?o:!"ntp eEQg a%%rva? ge a%%r‘ic-)rdh r:|)§ tm%yop eftb ausls.?ﬁfnghﬁbg;%Pg?éj i%\élﬁgiers
and/or a built-in'taxi” system, as required or desired. The message maynbe
sai byensemiradpre-programmed button or screen function (for those with
touch screens). This is a one action function, i.e. all that is 10 required is

to press a button or equivalent, The message transmits the vehicle

IARAIAL, SIMISLA Y R AENCS 5 et PREMISI ice or a remote
Information, an /or Gl information'to the
server initiating a data transfer. For exampie the zone data for advertising campaigns could be

automatically download to mobile devices at regular intervals.

Zone determination 812 may be implemented depending on the requirements of the application.
if the application requires high exclusivity (lower risk of falsely determining the user is inside the
buiiding when actually located outside), then each instantanecus set could be associated
independently with the zone; in the example given in Figure 7, zone “A" may be spatialty
described as shown in Equation {1):

{BTSTNBST3 N BTSS) U (BTS2 N BTS4)} (1)
where both set 1 {BTS1, BTS3, BTS5} and set 2 (BTS2, BTS4} are associated with zone “A” in

the databhase.
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server 901. GPS may be used if available. The vehicle 903 may continue
cruising or the driver may decide to stop and rest. If cruising, the vehicle
903 will continue to update the server 901 of its location and/or status at
regular, predetermined intervals. 15 When the vehicle message is
received (1002), the server updates its status as "vehicle available”
(1003) and at the same time obtains the location of the vehicle 903 by any
known method, including those described above. Location techniques

JUER arPlsBionERANITEs BiToekes vty e sal Ofrfﬁi%ebtaa%ralﬁmdbau@ﬁ i§ outside the
FBEHE%%@Pé’&b&i?%“é?éﬁﬁ?&%%%gpb%/ gedqg,%g on. ulay basis,
Cle the

When a person requires a ve ergon uses their mobile dBvY
902t osdadidies seswen-OOu{iio0d): This will automatically include

information (e iﬁ% number of the mobile device 902, GSM network
informatfolr abdfSY &P 8TbdrRAt8 M) Faigtéd to the mobile device and/or (2)

theerS JRBHSR 49T Q?e‘?f%’iﬂ’&‘}%&ﬁ@‘t%’%}%%@? Qvg&;so t% Iy 69[{ amm

button or screen function on the mobile device 9

astoriaeneddechby/the fherztabasid there is no need to key in complicated
details. This may be by use of a simple application that can be installed in
a SIM card where data streams are sent using just one SMS. 21 When

tRGHFRAYSEH IS BERINRE 95’4%%3%%@@%?19%@06{3’ A ﬁ:ﬁ@%‘%&h& call of data

information (1005) to obtain information related to the mobile device an
|®¢&Bmﬁ0€1€@®®ﬁ!¢;meeat¢®dhm@;cmsrsmm s GRS aGelbratGpeser is in a
8 yged The server 901 then determines the number of available
Icles

55 SR AR TIFR RS DRV SHOBAR GVl By e network
(é-{Q%Qgt})r Eh%@é&&hﬁﬁ%ﬁé&@ gefredsierningd numbeparmay ;aﬁao@e%}nynatlon

there is location data, either from GPS or any other means such as GprX
t&t%‘f‘ﬁﬂ@’g&emis@fqmemiwilpaf&ém ieeignitierhtechnige.eshherzthe ingaregtes
s;%f ?f ava bIe vehicles are retrieved. If there is onl{?cell -id, then

e cus S eI AL N ARRTARGEE SI0alSERt (Pahifcfiséwork operator.
@mﬂmsasom inalarpesaliipdodstrieys dhevshiclas witkealidsithat- 848 stwork

near those of the customer. The server 901 then sends a 10 request
IPREs3e ©rtiermotiliteadet s@ldemswathoidimtiselgities Q63:63008)n a multi

t b t to th t hicl SMS
P o 347 5 e e e e g v

Messageddispiayech (he0VIHAG zore.

These exempiary embodiments have application in efficient allocation of vehicies to a location.
The vehicie may be, for example, a taxi, ambulance, fire vehicle, rescue vehicle, police vehicle
or other emergency services vehicle. The application may be fully automated and may use
location technologies on mobite devices. In this system, the vehicle and person will be put info

direct contact once the aliocation is made and no all centre support is required.

As shown in Figure 9, there are three main components:
1. aserver support system 901 with a database 905;
2. acustomer mobile device 902; and

3. a vehicle 903 with & mobile device 804,
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driver of the vehicle 903 has the option to accept the request (1010).
Acceptances of the 15 requests are sent to the server 901 by each

mobile device 904 (1011). The server 901 will allocate the task to the
first-received acceptance and will delete the successful vehicle 903

and/or mobile device 904 from the database of available vehicles (1012).

The server 901 notifies the mobile device 904 (1013), the notification

including the information relating to the mobile device 902 and/or the
peisofirag/ittpthrofiefienidtion?4Re andbiitdd elicecgnnicetsedviiy 2 dontéier over a
tpe(?e(r;rcl)?nbile dgv(ijge 9 ZOtTQ &%tain relevant details such as, for example,
Iocatlonwara(ii'). A{' e same time, the mobile device 902 may be sent a
notification providing details of the allocated vehicle, number of mobile

device 904, and so forth (1015). The server 901 will also send rejection
HetTcAisiR WP tReststRe dapited-g0s SP4use aeMcre08 thathierelsmione. The

ﬂ%%%t%gv@ﬁ é@f I%ég%g te%nrxn %Pél%edlec\/i%?%%o ri\?érr]df%gfg vakech'éoé&e.(%ﬁge start of the

there should be no ISpute between the vehicle driver and

qustesseveRtiesito borkingsvampkeaple tapaimplementadddassengers) will send a
maintaining a database 905 of priority customers (e.g. premium

dhetetRerBt fByanyHregtamshitiarusadismger (so Mvhtortyicvangadeduilt-in taxi
r &I y - Rookings; dif erer ial Srici sonthtrg]rgnsjg Ltton
e e e e T R eyttt o

amdadete ftisgme fbMesages may wisems. Jent t11bile-teVicrsid0 BYall hat is
the server 901. The customer may be requested or required to enter bid

LD SLRREHTEIHARRO A R7-&IHERGeTiEy Renrs s Tapamysphsgrefifle information (e.q.
m&ﬁb@%‘ﬁ% WH&B?PeeHé!ﬁéQQQE)'Z? @é’ﬁ"ﬁeﬂ%’#&%%@ﬁa?o{ha% Aé?té m{gg mation to the

works independently of fleet operators. Even if there are multiple flee

cperateds, eaShaticlesmby aisthie Iysteaiovanthesystemuibesuri®y or the driver
already using. The system is also independent of location technology and

SRAHEE IR R ARA e Bt IR N O RIS FIB SRE Wi FRRiS Wi ugateripe server 901 of
VWhilst gxemlary srebodiments obdRe-RressRLipygntion have been

described in the foregoing description, it will be understood by those
skilled in the technology concerned that many variations in details of
design, construction and/or operation ma%/ be made without departing
Wheh the vehicle message is received (1002), the server updates ifs status as “vehicle
available” (1003) and at the same time obtains the location of the vehicle 903 by any known
method, including those described above. Location techniques such as GPS, Cell-ID or GprX

may be used. This status and tocation is maintained by the server 901 and may be updated on

a regular basis.

When a person requires a vehicle 903 the person uses their mobile device 902 to contact the
server 901 (1004). This will automatically include information (e.g. number of the mobile device
802, GSM network information and/or GPS information) related to the mabile device andfor the
person for the server 801. This may be by using a pre-programmed button or screen function on
the mobile device 902 so that only one action is needed by the person and there is no need fo
Key in oomplicated details. This may he by use of a simple application that can be instakied in a

SIM card where data streams are sent using just one SMS.
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from the present invention. 15 23 PCT/SG2008/000020 Received 29
December 2008 MCSLLP The claims 1. A method for location
determination using sequential pattern recoonilion, the method
comprising: determining a specific sequence of identifiers of a plurality of
base transceiver 5 stations that Control cells through which a mobile
device has passed when travelling along a path; comparing the specific
1%ﬁ%ence of identifiers of a plurality of base transceiver stations with a
00K-

(I (aBHE L BrEaTH % BLiBB AR (Y 180k Ty Akl EsivqsémigTagmation (1005) to
958 RRRANE RIS 1HRRIHIBER ARG HARS FRIMRISRIRNS A2 A lQ&%HQa%s such

for each to of the sequence of identifiers of base transceiver stations; an

getdrihitatidRive Foritivay dktheepdthefremethedt dnpadsoninehgreiuther of available
ifi i ifi lity of b transceiver

\§$‘e§gécgagg«tilt?nce of identifiers of each of the plurality of base

sta e

iORS 1S deterrRiRE BY 2 S8TVEPHS Gt s MeBYae: e COR EP o nrunaher may
paas @ bthe-nhaalibrebpase iansepietalions ickzidn AdBetPd - 38m 6pPs o any

Claimed in claim 1, wherein all possible sequence of idenlfiers of base
fBeisTensr setionssary tsistaiviedy vy seayspiiey pétipossibleséguenvesws, then the
identifiers of base. transceiver stations for each of the locations: and ‘
R e P, DS S0 L SHEaiEp the coli o
slabisn 20angithedosatinnsebeash aivhiadRassible-sRAULRCSB vossible to retrieve
Identifiers of based transceiver stations in the database. 3, A method as

CraivARiaish vikireed; deHertirehean dpsinglidhat difforoert Jpecttsvet. 91 then sends a

i i ' rein the specific
réré‘é%%‘sggna%ess%d%"?&et%nm%%}feoé'&ggé: S L33 MRS GRS SRETNSe). The request

message may be sent to the nearest n vehicles via SMS or GPRS,

Mobile devices 904 receiving the request message will have the message dispiayed (1009). The
driver of the vehicle 903 has the option to accept the request (1010). Acceptances of the
requests are sent to the server 801 by each mobile device 904 (1011). The server 901 wm
altocate the task to the first-received acceptance and will delete the successful vehicle 903
and/or mobile device 804 from the database of avallable vehictes (1012). The server 901
notifies the mobile device 904 (1013), the notification including the information relating to the
mobiie device 802 and/or the person. With the information, the mobile device 904 is used to
contact the mobile device 902 to obtain relevant details such as, for example, location (1014). At
the same time, the mobile device 802 may be sent_ a nofification providing details of the
allocated vehicle, number of mobile device 904, and so forth (1015). The server 801 will also
send rejection notifications to the mobile devices 904 of those vehicles 903 that were not
allocated the task. As both mobile devices 902 and 904 are connected and there should be no

dispute between the vehicie driver and the customer.

Priority bookings may be able to be impiemented by maintaining a database 905 of priority
customers (e.g. premium customers of loyalty programs such as KrisFlyer (so that only

Mercedes Benz are allocated); emergency bookings; differential pricing so that those who are
22
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identifiers of a plurality of base transceiver stations is for active base

transceiver 2$ stations. 5. A method as. claimed in any one of claims 1 to

4, wherein the specific sequence of identifiers of a plurality of base

transceiver stations is for a set of possible locations. 6. A method as

claimed in any one of claims 1 to 5, wherein each location comprises a

plurality of palhg, and each path comprises a plurality of sub-path;. 24

Amended Sheet IPEA/AU PCT/SG200S/000020 Received 29 December

200 ieesL a2t pealdfrg dimescraniidamians eriesofrsl aitrertisein@nt messages may
rein.a unique identifier o h of the plurality of base transceiver

ggﬁogr%ssi@sngit\?emgﬁi%%eﬁ% SiI%e é%\}?c%e@ageﬁegﬁ%i g%%ﬁug YRE" (BfY e requested or

centieleth ynrachootihe pluralitys ohhasatbanseeiessatioR8lsCorfioyalty program

method as claimed in claim 7, wherein the unique identifiers of each of the

SNSTOPSTRYROTHRRE HersEEIaLiewiss BP8 stored sequentially in the

mobile device to form the specific -sequence of identifiers of the plurality

of base transceiver stations. the storing being in a manner selected from

thieegsgapnconsistingofingepebdbhizacd flthepmalile davice; eSEarmultiple fieet

card of the mobile device, and in a CPU of the mobile device. I n 9. A

TRAFEESaSULINREFH BRY Bife B AWilAG PYST8hqIssiem dhanigGedtrastifiesing. The

s, maRle flexlsmin B dSRIBRAsC.AY SaBOLING BNl eon the two

base transceiver station s in the order inwhich their cells aré entersd as

tihebifealzileeleliceatbves along the path. 10. A method as claimed in any

one of claims 1 to S, wherein the specific sequence of 1? identifiers of

each of the plurality of base transceiver stations as stored in the mobile

@@Mi%%éﬁ@&%%%&ﬂﬁ@%@h@%&%ﬁpfﬂ%lﬁng9\42?\% b’le:gh'%‘e@%ms%q %ﬁe foregoing

claimed in claim 10, wherein the specific sequence of identifiers of

description, it will be understood by those skilled in the technology concerned that many

variations in details of design, construction and/or operation may be made without departing

from the present invention.
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each of the plurality of base transceiver stations is sent by a wireless PCT/SG2008/600020
connection including at least one selected from the group condiziéeiy @f:29 December 2008

SMS. MMS. and 20 GPPS. 12. A method as claimed in claim 10 or claim
11, wherein the sending is at preset intervals selected from the grand
consisting of: time, Of regular intervals of time, at predetermined intervals
of time, after a predetermined number of base transceiver station
identifiers have been recorded, and when as meassage size is at a certain

ThesUipnits 13. A method for location determination using sequential pattern

recognition, the, method comprising: 22 Amsnded Shest IPPAAY,.
PCT/SG2008/000020 Received 29 December 2008 MCSLLP deterrnir

nny a speeific! serefitentifiers of a plurality of base transceiver stations

that control gells i@ zopein which.a 5@99&'@:9?\4?%%!'§rzl9t?%¥%9gé§§m§%&?

identifiers of base transceiver station being set on or transferred to the
mobile desfer: lebrmpeting 't eiic senobitentifierssofas pluratity ofiing
base transceivern stations with a look-up table stored in a database, the
look-up table comprising all possible sets of idenlifers of base transceiver
stations and@kgeagitn ferdachobthe oSetstoPiderifieid vplmse ransaeiver

transceiver;stations:rd, determining a gharaciersticof the zone fram the
comparison. 14. A method oa s claimed in claim 13, wherein the

characte?§fie'df HEFSE T8 SEfETEe BT 0 FYORT HRESH B0 O RS BF: 8
specific gpfotidentifiersuafthe Riualitynthase stiansceiver stations and
an identifier of a location of the zone. 15. A method as claimed in claim 13

or claim 14 “{FEvei AIf Fo84ipIe $etPBr avntifiers 8f9ase transceiver
stations are&@&@iﬂﬁg 5@¥éific saquence of identifiers of each of the plurality of base

transceiver stations is delermined by & server as a raesull of dala received from one
OF MoK ;)f the piurality of base transceiver stations,

2. A method as clowned o ciaim 1, whergin ai possible sequence of iderdifiers of base

transceiver stations are obtained by

mapping &l possible sequences of kentifiers of base transceiver stations f{qr
each of the locations: and

recording ail the possible sequences of identifiers of base transceiver stations
and the location of cach of the possibie sequance of identifiers of base transceiver
stations in the database.

3. A method as claimed in claim 2, whersein the mapping is at differemt speaeds.

4. A method as claimed in any one of claims 1 to 3, wherein the speaific séquerwe of
identifiers of a pluratity of base transcaiver siafions is for active base fransceiver
siations.

5, A method as claimed in any one of claims 1 {0 4, wherein the specilic sequence of
identifiers of a piurality of base transceiver stations is for a set of possibie Jocations,

G. A method as claimed in any one of cigtms 1 to 5. wherein each focation comprises

& plurality of paths, and each path comprises a plurality of sub-pathe.
24
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slapping all possible sets of identifiers of base transceive., stations forpcr/5G2008/000020
each of 15 the locations: and recording all thr possible, sets of jggRifieiS 9 December 2608

of base transceiver stations and the location of each of the possible sets
of identifiers of base transceiver stations in the database. 1 G, A method
as claimed in any one of claims 13 to 15, wherein the specific set of 2il
identifiers of the plurality of base transceiver stations is for alive base
transceiver stations. 17. A method as claimed in any one of claims 13 to
167 whereina unigugidentifier oficeachiQf thegplurakity :of-basetransceiver
stations i sen o,{ne moble, deyice 46,4 method s daimsd in dlajm L,
wherein the Unique identifier of each of the 2 plurality 'of base transceiver
stations is:senittte thie mobiledeviceas tittantersyeacihs ofrathescellsatons.
coptrolled by each of the.plurality of base ianscelver stations, 19,
method as claimed in claim 17 or'claim % wheérein the unique identifiers
of cash ofuthieyplurality-otbase transceiv e stationsrangy siored dnithevice to
mobile deyiee.a.form Jhe.speci sptoldenliers of e pluralty.of bage
transceiver stations, the storing 26 Am“enoied IPEARY '
PCT/SG2808/000820 iReveiveds28cRe demberiRB08 MG BkloP e drra
manner SPIREISALIIID e rgud. Consiatnlal Il A et e ol e,
mobile device. in a smart card of the mobile device, and in a CPU of the
mobile device.c@@:A method as claimed in any one of claims 13 to 19,
wherein g ojquo identifier of, the mabile.deyige,is sent to the,database by
each of the plurality of base s'transceiver stations in the order in which
their cells alrée éntiseaelcas e aisistesdevieecrariterstheity ohess@ Tagkoeiver
method ag.GlaimerLinany, Qe ARGIAIMS 4.3 1219 Whersin e sREsIfg, set

of
atong the path,

1G. Acmethod as clatmad i any one of claims 1 1o 8, wherein the specific sequence of
identifiors of each of the plurality of base transcelver stations as stored in the
mobite device 1s sent to the dalabase by the mobiie device,

11 A methed as claimed in claim 10, wherein he spedcific sequence of identifiers of
each of the plurality of base transceiver stations s sent by a wirgless connection
including atl least one selecled from the group consisting of. SMS, MMS, and
GPRS.

12 A method as claimed in claim 10 or claim 11, wherein the sending is at presal
intervais selectad fmm ihe grodp consisting of: ime, a#t regular intervals of time, at
predetermned ir‘siem:}%&; of time, after & predetermined number of base ranscaiver
station identifliers hive been recorded, and when o message size iz at o certain
firnil,

13. A method for tocation determingtion using seguential pattern recognition, the

method compnsing:

=5
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identifiers of each of the plurality of base transceiver stations as storechifrr/SG2068/600020
the mobile device is sent to the database by the mobile device g ¢eR2d39 December 2008

method as claimed in claim 21, wherein the, specific set of identifiers of
each of the plurality of base transceiver stations is sent bye wireless
connection including at least one selected from the group consisting of:
SMS, MMS, and GPRS. 23. A method as claimed in claim 21or claim 22,
wherein the sanding is at preset intervals selected from the group
consisting of Hif&! A rRGUAFir eI SRIGRMIE? Bt BStprefeterRtiFfeter stations
intervals oftimer-aiiera:predetermined numbesof hase ransceiver station
identifiers have been recorded, and when a message size is at a certain

limit. 24. K RiSthGE AL Elien TSP the o wrifie’ 136 237 iwHerein the
look-up tablecis-usedhy:thaimabileidevice. 9 ransiaie a selected.zone
into a set of base 20 fransceiver identifiers. 25. A method as claimed in
claim 24, WheTeii iFaf GhBER/E A BESE rdASaTTel statiord Rkntifierronte
mobile deviemissintheseinfhase.yansceivar-alationddentifiers ranather ..
application of the mobile device is started, 26. A method as, cloirned in
any one of BI8IME 15 T I WIEISH THE'Y6RE f$%sed to 5 provide caller
location identifieation; 2/ Admehile:deyien £ORRHS G A-memory
coqggureg to store one or more sets, each set including one or more

me

base transceiver Siation identifers: BHURSEr SEaGRISHEE Mile 4258 reselected
and/or lo¢atich: andbatieast:onerzonesndionlacation baving Jwe,of mare

sets, 2-1 Amended §éheet I EA((AU PCT/SG2008/000020 Received 29

PAETEIVEF BLSHONS ﬁ lentfic : , ‘
December 2008 MCSLLP "2 Tecanar cOAfGiran 10 etdive base

trafnSceivérstatioss identifiersront onewot 14, wharein all possivle sets of identifiers
of base transceiver stations are obtained by:
mapping all possible sets of identifiers of base transceiver stations for eact of
ihe ocations: and
recording ail the possible sets of ideniifiers of bese ransceiver stations ancd the
iocation of gach of the possibie sets of ideﬁtifiers of base transceiver siations in the
database.

16, A method as caimed in any one of cizims 13 1o 15, wherein the speciiic set of
wentifiers of the plurality of base transceiver stations is for active base ransceiver
stations. |

17. A method as claimed in any one of claims 13 10 18, wherein a unique identifiar of
gach of the plurality of base transoaiver stations 13 senl 10 e mobile devics,

18. A method 25 claimead in claim 17, wherain the unique identifiar of each of the
pluraiity of base transceiver stations is sent to the mobile device as i enters each of
the cells controlied by each of the plurality of base transcaiver stations.

.?9 A method as claimed in claim 17 or claim 18, whersin fhe unigue identifiars of sach
o the plurality of base transceiver stations are stored in the mobiie device 1o form

the specific set of identifiers of the pluratity of base transceiver sialong, the stonng

26
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more base transceiver stations within range of the mobile device, and gCT/8G2008/006020
processor Configured to determine whether the device isin a Received 29 December 2008
predetermined zone and/or location, and/or to determine which zone

and/or location the mobile 5 device i; in, depending on the baso MCSLLE
transceiver station identifiers received by the receiver and the sets stored

in the memory. 28, The mobile device claimed in claim 27 wherein the

processor is configured to execute a program stored in the memory

and/or setif the*detgirhined Lo dhelisrtceativitoarembtedevidge monie

depending.on whether. the: Beiledrvicsiis ntermaiped 4Q.to.heina, .

predetermined zone and/or location. 29. The mobile device claimed in

claifh 28 IVREFeTiHE Brogray ifrdudes ifstruetions wedis preyadveitisisig

on the mohile.device-related ta,the-lasation. 30, The.mohjle device

claimed in claim 28 wherein the memory is configured to sfore at least

one set fBFEHENTE YR BheToT BtieRsthaiorets forsriafficet zoieilis

31. The phile,deyigce as claimed in claim 30 wherein the processor is

configured to send a signal to a remote device to charge based on a

différent fafff Whan = MbBite e oicETE the e deEs s amerde tieo'

“office” z@aaird2 oThensohileidevics asclaimadin Slaim. 30 4531 fyither

comprising a display configured to display whether the mobile device is

the "homB* B AR ShEASIHHE "0 G ErER ML Bk E BY: 9afiéthod of locatingg a

mebile davice &R PHEIBYNeSRIING.Nase Harscalvel staliondentifiers
from one or more base transceiver stations within range of the mobile

device, cORBATING the T @aREY HABE AR SERIVE P StationT rABMRTiBT & 6y Bive
or more sets:t 35:eashs0tinahiding QRe-Qiinerehasgtransgeirak station
identifiers, each set associated with a zone and/or location, and at least

one zoné' 85078 HEATSHR "haAVRG BIE BT ford €als MESEA“SELTERTERRg the
base transeeiuefstatiorvitlentifiers csaceivgd:in-a: parisuAnlecation Withs,
the zone; and Amended Sheet IPEA/AU
predetermimed inlervals of lime, after a predetermined number of bEse transceiver
station identifiers have been recorded, and when a message size s i @ certain
fimit,

24. A method ay clzimed in any one of claims 13 to 23, wherein the look-up tabla is
used by the mobile device o transiate » selected zone into a set of base
transceiver identifiers.

25, A method as claimed in ciaim 24, wherein f an observad hase ranscaiver station
identifier of the mobile device is in the sel of base ransceiver station identifiers
ancther application of the mobile device is starad, |

26. Aomethot as claimed in any one of claims 13 to 25, wherein the zone is used {o
provide cater lncation identification,

27. A mobile device comprising,

a memory contigurad to store one or more sets, each set ineliding one or more
Dase vansceiver slation idenlifiers, each s&l associated with a zone and/or location

and al teast ong zone andior location having two or more sels,

nm
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PCT/SG2008/000020 Received 29 December 2008 MCSLLP if therepg-¢/<G2068/066020
match, deterrnining the location of the monde novice as the zong. 89 December 2008
location associated with the matching set. 34. The method as claimed in

claim 33 further comprising entering a data acquisition mode., 5 receiving MCSLLP

base transceiver station identifiers from one or more base transceiver

stations within range of the mobile device, receiving a zone and/or

location to be associated with the received base transceiver station

identifiers, antdstoring therreceivet base: tramseeiverstatiomitentifiergnas:

a set and agsociatng. Lodhe.setwith the.zong.and/or location, 35. The
method as claimed in claim 34 wherein the data acquisition mode is

ended after@pretetentiined petiva oftimetewhen-acpredeterminedincs
number of hase, ransceiver siation.identifiers haye been received. 36,

The method_as claimed in claim 34 or 35 wherein each base transceiver
5 station 15'tdentifierreeairad whifre the taterateidsitionMoedeeived by the

correspongls;{a-a-separate. setfarihe, received zone andfor location 37.
The method as claimed in claim 34 or 35 further comprising providing

inS%Fuctioﬁ"seﬁﬁOféif%%‘é’?cﬁfﬁi'@%ifﬁ(ﬁ*ﬁﬁeaét@mﬁh@tﬁlU@a@h@nﬂsiwmnﬁinurhétzone.
38. The meihad as.claimed:inany A06Qf SAINS.A3 10 34 HIE . one andror

comprising receiving 20 one or more sets and associated zone and/or
location fRSATA FerfBiC@eviEeE s disrimg imerdcaiveth sersandesrmined

1o associatedzone andigrlpeation. 32.Amathod for vehicle allocation, the
method comprising:-a server receiving 8 vehicle message from mobile

defices inEALT b G a TR Teficias: tie s veceivinganetisingto
vehicle messagevdfram.amobile.fevice of.a: CUSIOME ion.
30, The motale device claimed in claim 28 wherein the memory is configured to store al
least one set for a "home” zone and/or at least two sets for an “office” zone,
i3 31 The mobile device gs claimed in clairm 30 wherein the processor is configured to
send & signal to o remote device 1o charge based on a differsnt tarff when the
maobite device is the "home™ zone and/or the “office” zane,
32 The mabie device as claimed in claim 30 or 31 (urther comprising a display
configured to display whether the mobile device is the “home” zone and/or the
20 “office” zone.
23, A rsethod of localing a mobile device comprising:
receiving base transceiver station identifiers from one or more base transcebver
stations within range of the mobite device,
comparing the received base transceiver station identifiers to one or more sets,
25 oach solmcluding ongs or more base transceiver station identifiers, each sat
associated with a zone and/or location, and atleasl one zone and/or location
having lwa or more s6is, @ach sel including the base transceiver station identifiers

received in a particuiar lozation with the zone; and
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the server determining all available vehicles within a predetermined rapger/G2008/000020
of the mobile device of the customer; Amended Sheet IPUA/AReceived 29 December 2008
PCT/SG2008/000020 Received 29 December 2008 MCSLLP the sever

sending a request message to the mobile cevices in all available vehicles MCSLLE
within the predetermined range of the mobile device of the customer: the

server receiving an acceptance message from the mobile device of a

successful one of the, available vehicle;; S the server sending o customer

message td theamobiteidevice ofithersuccessfultreehicle rand: thetmobite

device of the suecessful yehicls being lsed to.contact the mobile device

of the customer, wherein the determining of all available vehicles within a
prédeterminedirangec - 10-dfrthie'mobiletdevieerofithe customer is ,,elected

from the grQMBﬁ%QSJ%Q%Q;fo' thgﬂgggrhod for location determination as

4
claimed in any.one of claims 1 to 26, and the method of locating a mobile

3 device as claimed ivanyonewof dlims!88ter38:r40: A methiodas:claimed
in clairn 39, %/Q%gmrglgge\égmi{g:Lgomggga&e is received from a mobile

device of a vehicle, tl*re server updates the status of that vehicle as
vehicle |s avatabsie amd sbitaifsthe locatiorroftivativemicles44d ¥emnethod

as claimggd. in glaim.49, whergin the status and location of that vehicle is
maintained by the server and is updated on a regular basis 42. A method

as claimed T17HRyNGIRCBIE &RttS 3T @IS iterem itive: requiring etisieting

- messagg,ingludas.information related to at least one of, the mobile device
of the 20 customer, and the customer. 43. A method as claimed in claim

42>wherdiFiER BRETEGIfinG Vetivikemiadsagieriacréeeivan tythaded
server, the, SEIVEL.AReAMES RS infpmatianrelated0.ie ML vase
transceiver stabon identiflers have Been_rece%ved.
36, The method as claimed in claim 34 or 35 wherein each base fransceiver station
15 - identifier received whife: m the data acguisilion mode corresponds to @ separale sel
for the recaived zone and/or location
av. The method as claimed in ctaim 34 or 35 further comprising providing instructions o
@ ouser 1o move to predetermined Jocations within the zone.
38, The method as daimed in any one of claims 33 to 37 further comprising receiving
24 ong or maore sets and associated zone andfor {ocation from a remote device and
sloring the received sets and associated zona and/or location.
34, A mathod for vehicle sliocation, the method comprising:
a server receiving & vehicle message from mobite devices In each of ai
available vehicles;
5 lhe server receiving a requinng vehicle meassage from a mobile device of a |
cusiomer,
the server determining all available vem;::ies within a predetermmed range of

the mobile device of lhe cuslomer;

9
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[

device of the customer and the customer, to obtain information relatedget,5c2008/000¢20
the mobile device of the customer and its location. 25 44 A metRQthf%d 29 December 2068
claimed in any one of claims 39 to 43, wherein if the server receives

acceptance messages from more than one of the available vehicles within MCSLLP

the predetermined range of the mobile device of the customer, the server

sends the customer message to the mobile device of the first-received

acceptance and Amended Sheet IPEA/AU PCT/SG2008/000020

Received 29 Beecember2008-MESkP:deletes theisuecessfukvehicle.

and/og the mohile device of the successful vehicle from a database of
available vehicles, 4%4. A met ngtdra%geélgﬁ%mr% Ahy GRE' SIETATRE %2 to 44,

wherein the tastomermegssageccomprises:the:ihtormationiselating.ta thfe
mobile devics of e, customer and the 5 customer. 46, A method as
claimed in claim 45, wherein the mobile device of the successful vehicle
uses the inféraationselatingte tiremabileyd evicerofthecustomersandshe
customer.to gontact the mobile device of the customer to obtain relevant
details of the customer. 10 47. A method as claimed in any one of claims
39 to 45. whéreintitte'srobile devieeofutheickistomerds sentacnotification
providing.details.of the successful vehicle and its mobile device. 48. A
method as claimed in any one of claims 39 to 46, wherein the server
sends rejectivticotifications o the mobile deviteswiithosedavaitableraage

vehiclgs.atwere ek -2 SueGRsul.ziamended Sheet IBEAAY.
rethod for location determination as claimed in any ore of claims 1 10 26, and he
method of locating a mobile device as claimed in any one of ciaims 33 o 285,

40, A mathod ae claimed in ciaim 39, wharein the vehicle message is received from o
mobile device of & vehicle, the $erver updates the status of that vehicle as vehicle
available and obtams the location of that vehicla.

41, A method as clamed in claim 40, wherein the status and location af that vehicle i
mairdained by the server and is updated onh a regular basis.

42. A method as claimed in anyﬂ one of claims 38 to 41, wherein the requiring vehicie
message Ncludes informalion related to at least one of the mobite device of tha
customer, and the cusiomer,

43, A method as claimed in claim 42, wherain when lhe requiring vehicle messagé is
received Dy the server. the server decodes the informalion relalad {0 1he mobils
device of the customer and the customaer, to obiain information related 1o the mobile
device of the custamer and its location.

44 A method 83 claimed in any one of claims 38 to 43, whergin il the sarver receives
acceplance messages from more than one of the available vehicles witlin tha
predetermined range of the mobile device of the custorner, the server sends the

customer message lo ha mobile device of the firstreceived acceptance and

30
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46,

47.

48.

PCT/SG2008/000020
Reeeived 29 December 2608

MCSLLP

deteles the successiul vehicie and/or the mobile davice of the successful vahicia
from a database of available vehicles,

A method as claimed in any one of claims 42 to 44, wherein the customer message
comprises the information relating to the maobile device of the customer and the
customear.

A method as claimed o claim 45, wherein the mobile device of the successiy
vehicle uses the information relaling o the mobile device of the customer and the
customer o contact the mobiie device of the customer to abiain rajevan details of
thes customer.

A method &5 claimed in any one of claims 32 1o 45, whearein the mobile device of
the custormer is sent & notification providing details of the successful vehicle and its
mobite device,

A method as claimed in any one of claims 39 to 46, whereéﬁ Ihe sarver sends
rejection notifications to the mobie devices of those available vehicles that were not

successiul.
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